«I» VIND

SENSOR SYSTEM WS-SERIES aucor

INSTALLATION
MANUAL

1
I A utomatikprodukter I



WIND

SENSOR SYSTEM WS-SERIES avca
TABLEOFCONTENTS PAGE
1. GENERAL DESCRIPTIONOFTHESY STEM. ..o 1
11 CROOSINQASITE. ... .ot bbbttt e bbb b e nne e 2
2. WIRING AND CONNECTION INFORMATION. ..ot 3
2.1 WIFINGCOIOUIS. ...ttt sttt st b ettt et et et b nneene e 3
3. ADDITIONAL TECHNICAL INFORMATION. ..utiiieieeeeeeeeee st e e 4
31 TechniCal JPECITICAIONS. ...t 4
311 SPEEU SENSON: ...ttt e ettt ettt n b n e n e n e r e nenne s 4
3.1.2 L= w0 RS = 01 o SRR 5
3.1.3 Generd cableinfOrMatioN. ...........cceieeiieie e 5
314 Cabletechnical INFOrMELION. .........c.oiieieee e e 5
3.15 Longcablerunsonth@WSDA. ... e 6
3.2 Listof connectioninformMatiONSNEELS. ........ceevieiierieeie e 6
4. ASSEMBLY AND USE OF THEWSDM KIT. ... 7
4.1 BaSiCaSSaMDIY ......ooiice e e s 7
4.2 LoWermastaSSeMbIY. ......cooioieiiece e nn 7
4.3 Upper MastaSSEMbIY. .......coiie e nn 7
4.4 FINAE@SSEMDIY. ... et nn 9
4.5 Y [o 0107 o SR RSRS 9
5. ASSEMBLY AND USEOF THEWSDB KIT. ...ooiiieiesecesese e 12
5.1 UnNpackingandASSEMDIY. .....c.ooii s 12
5.2 FITINGTO@MESE. ...oeeieiiiie et 12
5.3 ALIGNIMETL. et b e bt ea e st e e e b bbb ae s 12
LIST OFFIGURES
L. WIRING DIAGRAM OFWSDA ...ttt sttt se e stessestessa e e e esaessensessennensens 3
2. MASTASSEMBLY INDETAIL ..ottt ettt sttt ste st sre s s nneens 8
3. GUY WIRESIN DETAIL ..oetieeieeteteeese sttt esaenaenaessesnessesneenennens 10
4. THEASSEMBLED WSDM KIT .ottt s ens 11
5. THEASSEMBLED WSDB KIT ..ottt e se sttt sae st snesnessesneeneenens 13
LISTOFTABLES
1. Detail SOf WITTNGCOIOUNS ...ttt sttt snenne e 3
2.CoNtENtSIISEOF WSDM Kt ......oieeeiieieciee et ee e 7
3. CONENESIISEOF WSDB KIT.....c.eeitieieeeiesieeie ettt este e sreesesneesneennis 12

WarningEM C Compatibility.
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thismanual or EM C may beviolated.
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1. GENERAL DESCRIPTIONOF THE SYSTEM.

TheWSDA sensor headincorporatesacombination of wind speed andwinddirectionsensorsandis
manufacturedinclear anodised (HT30) duminiumalloy.

TheWind Speed component consistsof alow-inertiaABScup assembly for fast response, mounted onadual
ballrace-supported stainlesssteel shaft. Theuseof aBremag 10 magnet operatingalonglifemercury-wettedreed
switch producesonebounce-freepul seper revol ution of therotor.

TheWind Directioncomponent consi stsof adynamically bal anced wind vaneoperating atripleball race supported
shaft and mi cro-torque 3570 potentiometer with adeadband of 39 at North. Withtheabovedesigns, most modern
loggerscanbe connectedtothesesensorswithlittleor nointerfacing. Anadditional benefitisthezeropower
requirement.

V ariouspossibilitiesexist for mountingthe WWSDM sensor head and alength of 8mm stainlesssteel studdingis
suppliedfor thispurpose. However, two systemsarerecommended; theful| mast kit WSDM or thebracket kit
WSDB. Seetherel evant sectionswithinthismanual for further detail sontheassembly and useof theabove.

For OEM use, special mountingscouldbemadetosuitif required, dependent on demand. Pleasecontact
Automatikprodukter todiscussyour exact requirements.

Thedimensionsof theWSDA sensor head are:

Height: 280mm

Max arc: 120mm

Weight : 500 gmsapprox.
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1.1 Choosing asite.

Thesitechosentoinstall theWSDA sensor head will dependinpart ontheapplicationtowhichitisbeing putand
inpartontheparticul ar circumstancesat thesite. If theapplicationisvery specific, suchasmonitoringwind speeds
onabridge, thenthesiting of theheadislargely prescribed by use. However, eventhen, someprecautionsneed to
betaken. Thesearelargely self-evident but often overlooked.

Firstly, asiteshould bechosenwhichisasrepresentativeaspossi bl eof theareatobemonitored . Circumstances
may limit choi ce, but extremesshoul d beavoided when possible, unlessof course, itisdesiredto measurethe
weather at these particul ar, extremesites. For example, sitesonthetop of hills, however small, will giveincreased
windspeeds, whileinvalleysand small hollowsthereversewill a sobethecase. Tooclose proximity tobuildingsor
treeswill alsoaffect readings, duetotheir shielding properties, whiledepl oyment actually onabuilding (flat roof or
wall) isparticul arly bad duetotheobstruction of wind-flow, causing turbulenceand eddi es. Becausewindspeed
increases|ogarithmically with height abovethegroundfor thefirst 20 metres( but lessthereafter ), exposureonatall
mast will givehigher windspeeds. Twometresisthemost usual height adopted, althoughthe UK Meteorol ogical
Officestandardis9metres.

It should alsoberememberedthat all weather characteristicsarespatially variable, even over quiteshort distances.
Extrapol ating thewind readingsto distanceswel | beyond the position of thesensor may not, therefore, bejustifiable;
however, withthelow cost of theWSDA , andtheuseof amulti-channel logger, several headscouldbeinstalled
over anarea, giving abetter spatial coverageandamorepreciseestimateof anarea swindcharacteristics.

Highly precisemeasurementsmadeat just onepoint may well beawasteof money dueto spatial variability.

Vandalismcanbeaproblem. However, if afenceisbuilt around thestation, it shoul d not betoo closeand should
beof fairly open construction. Duetothecompact and lightweight design of the WSDA head, however, itcaneasily
beinstalled highenoughtobeout of reach. Thismay besufficient to preventinterference.
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2.WIRING AND CONNECTION INFORMATION.

ThissectiongivesinformationonconnectingtheWSDA tologgers, includingacircuit diagram. For detailson
connectingthe WSDA tospecificloggers, pleaseseelist of additional datasheets. If extended cablesarebeing
usedthenensurethat therel evant techni cal information hasbeenreadin Section 3 of thismanual.

2.1 Wiringcolours.

ThecablesuppliedwiththeWSDA sensor head consistsof threetwisted pairsof inner conductorsplusascreen.
ThescreenisNOT connectedwithinthehead. A pair of conductorsconsistsof onecolour plusit’ sassociated
black. Thismeansthat therearethusthreeblackswithinthecabl e, and caremust betakento ensurethat theuser
doesnot confusethese. Tohel pinthisregard each conductor hasbeenlabeled withaheat shrink marker.
Thelabelsused areshowninTablel.

Tablel. Detailsof wiringcolours.

COLOUR | LABEL CONDUCTORUSE
GREEN 1 REED switchvialOORresistor.
BLACK 2 REED switch
WHITE 3 POTENTIOMETER(T1) usualy excitedviaaresistor
BLACK 4 POTENTIOMETER(T3) usuallytoexcitationGND
RED 5 WIPERof POTENTIOMETER (T2) usualy toanalogueH]
BLACK 6 POTENTIOMETER(T3) usually toanalogueL O(GND)
100R 1% WIND SPEED
GREEN
GREEN &) MERCURY
BLACK WETTED
PAIR (2 REED SWITCH
BLACK
(3) WHITE (T1)
e XOOOO S
PAIR (4 BLACK
POTENTIOMETER
(5) | (T2) RED 1KQ
RED ]
BLACK (o) 100K
PAIR 1%
(T3)
BLACK

Figurel. WIRING DIAGRAM OF WSDA.

5
I A utomatikprodukter I



WIND
SENSOR SYSTEM WS-SERIES auco:

3.ADDITIONAL TECHNICAL INFORMATION.

Thissectiongivesagreater amount of information of atechnical naturerel atingtothe WSDA sensor head, including
informationrel atingtothecablewhichisconnected. Thisisrelevant if thecabl eisextended, whichisquitecommon
whenthehead hasto bemountedin high positionsor thel ogging/display unitisto be positioned somedistancefrom
thehead.

3.1 Technical specifications.

3.1.1 Speed Sensor:

Thisisamagnet-operated mercury wetted reed switch givingabouncefree 1 pul seper revol ution of the
anemometer cups.

Cdibration: 1 contact closure/1.493m.

Reeddetector:  Benchtestedtoaminimum speed of 90m/s.
Startup?: 0.5m/stypicaly.

Accuracy: 2%

Linearity: 2%

Contactrating: ~ 50Waitts. (d.c.resistive)

Supply:

Voltage  100Vdcmaximum
Current 1A maximum.

Note: Thesearecontact maximumratings. Theproduct of thevoltageand current that isswitched must not exceed
themaximumwattagerating of thecontacts(50Watts).

Theuseof thisdesignal soallowstheanemometer tobeusedin circuitsdownto zerovoltageand current, without
reducingthelifeexpectancy of thereed switch.

Itwill benoticedinthecircuit diagram (Figure 1) that a100 ohmresistor isfittedintothewiring. Thisisbecausein
long cabl erunsthe capacitance between conductorsisappreciable. Whentheswitch closesthecapacitanceis
discharged acrossthecontacts, without theresi stor fitted thiscoul dlead not only to shortening of switchlifebut also
tothegenerationof transientswithintheother wires. Althoughonly neededinlonger cableruns, thisresi stor isfitted
asstandardwithinthe WSDA head.

1 Start-up is defined as the speed required to commence the movement of the cupsfrom astandstill in zero wind. However, in practice
an anemometer rarely stops and very low wind-speeds are able to be detected due to the low-inertia cup assembly.
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3.1.2 Direction sensor:

Thisisalow-torgue 1 K ohm potentiometer design using a3 mm shaft and associ ated bearings (3 of f).
Thevaneisof abalanced design.

Mechanical travel: 3600 (Endless)

Electricd trave: 3570 +20

Cdibreation: 0-1K ohmpotentiometer for 0-3570electrical travel.
Res stancetolerance: +3%

Linearity tolerance: +0.5%

TemperatureCoefficientof wire: +20 ppm/OC

Temperaturerange: -20...+700C

Supply VoltageMax?: 80Vdc

Recommended Max. Voltage: 24Vdc

Itwill benoticedinthecircuit diagram (Figurel) that a100 Kohm pull downresistor isfittedintothewiringwithin
thehead. Thisisfittedtoeffectively removethegapat north by tyingthewiper (T2) tothelow terminal (T3).
Theanal ogueinputsonsomeloggerswill float giving odd readingswhenthereisnoinput; thisvalueof resistor
shouldeliminatethis. Linearity isdlightly affected; however thisisonly 0.01%whichcanusually beignored dueto
thepotentiometer’ s+0.5%linearity.

3.1.3General cableinformation.

Cablesupplied asstandardis3 metresinlength and may beshortened or lengthened asrequired. I f thecableis
lengthened, pl easeensureagood quality environmental connector, or suitablewaterproof junctionbox, isused.
Extension cablesused must beof asimilar specification; however, separatecabl esfor thespeed andthedirection
componentscouldberun.

3.1.4Cabletechnical infor mation.
Thecablesheathingisof halogen-freepolyol efin, whichisflameretardant toBS4066 and | EC 322 Part 3.

Theconductorsare7/0.2 mm (24awg) stranded tinned copper, polyolefininsul ated twisted pairs(3pairs).
A smilar szedrainwireisincludedwithoverall foil wrap screen.

Operatingtemperature: -25...+750C

Oveadldia: 6.0mm

Char.impedance: 850hm

Capacitance/metre: 108 pF

Equivdents

BrandRex HF57503 Belden 9503 ULstyle 2464

1To use voltages higher than the RECOMMENDED MAXIMUM, then aserieslimiting resistor must beincluded within the circuit.
If thisis not done then avery effective HEATER will be produced!
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3.1.5Longcablerunsonthe WSDA.

Asmentionedinthe Speed Sensor sectionthereareno problemswhenlong cablerunsareused. However, withthe
Direction Sensor thesituationisdifferent, inthat thelonger thecableis, thelonger thesignal risetimeandthelonger
itisbeforetheinput hassettled. Thiserror isgreater for thelarger anglesof winddirection. If thelogger allowsfor
this(for example, asCampbel | Scientific CR100r 21X loggersdo) thenuseadelay toeliminatethis; 10m/sis
usually enoughfor virtually al situationsbut thisdoesdepend onthel ogger used.

Usersbeware!

For userswho arenew towind monitoring, aword of advicemay beuseful. If asimpleaveraging systemisusedon
wind-directionaproblemarisesaroundtheNorthdirection.

Example  If 3579 equalsa2Vdcfull scalereading and 00 equalsa0Vdc output.
Then, if thewindishovering either sideof North, and anumber of readingsareobtai ned. Somewould bearound
2Vdcandsomearound 0V dc. If thesewerenow averaged aresult of around 1V dcwould beobtained, equivilent

to South.

Toget over thisproblem, itisnecessary to useavectoring systemto producethecorrect results.

3.2 List of connection infor mation sheets.

For usersthat requirefurther technical information ontheconnection of the WSDA headto specificloggers,
Environmental M easurementscan supply further informationintheform of datasheets. Thesecanbeposted or
faxedtotheuser if requiredfreeof charge.

Order code Logger(s) covered.

WSDCAM.001 Campbell ScientificCR10,21X.
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4. ASSEMBLY AND USE OF THEWSDM KIT.

Thekit consistsof theWSDA sensor head plusafull mast kit for mounting thehead at the standard two metres
height. Itisof alightweight all al uminium constructionand suitablefor temporary or permanent use. All thealloy
partsareblack anodi sed with theexception of theel bow, thisbeing clear anodised. Stainlesssteel screwsareused
throughout.

4.1 Basic assembly
Unpack andidentify all partsof theWSDM kit fromthebox by using Figures2, 3and4and Table2.

Theassembly instructionswill refer totheitemletterscontainedin Table2.

Table2. Contentslist of WSDM kit.

No. off Description
WSDA head

el bow mount
mast adaptor
mast (2 sections)
mastjoiner
base-plate + 4 pegs
guy wireskit.
screwskit.
wireties

stakes

RiRrRRR R R R

=
o

XTIl oK@l|™o|lalo O'mg

w

4.2 Lower mast assembly.

Themastissupplied part assembled, and requiresswinging thelower tube (d1) of themast through 900to be
vertical tothebasepl ate(f).

Placeawasher ontotheM 6 bolt and slidebolt through holesin baseplate (f) and lower tube(dl), thenfitthe
washer and nut.

Screw six M4 set-screwsinto thethreaded hol esof themast joiner (€). Ensurethe set-screwsdo not protrudeinto
theinsideof thejoiner (e).

4.3Upper mast assembly.

Theupper mast al so comespart assembl ed, having themast adaptor (c) pre-fitted. Screw six M4 set-screwsinto
thethreaded holesof themast adaptor (c). Threeof thesescrewsarefitted through the upper end of thetube (d2).
Ensuretheset-screwsdonot protrudeintotheinsideof thejoiner (c). Theguy-wires(g) againaresupplied
preassembl ed and should now befitted to themast. Removeoneof theM 6 screwsfromthemast, fitthesmall
plateontheend of aguy-wire(g) over thescrew andreplacethe screw. Repeat for theother two guy-wires.
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ELBOW
MOUNT (&\ ADAPTOR (C /T JOINER (@
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~ M4 SET <
M4 SET
screws| SREWVS N
M6 — o’/
SCREWS o
o
= e
UPPER MAST
TUBE (d2)
LOWER MAST
M6 WASHERS O/\/_ TUBE (d1)
T \

MGBOLT——@:“MM | | | @
I/

\- M6 NUT

\ BASEPLATE (f)

Figure2 MAST ASSEMBLY IN DETAIL
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4.4Final assembly.

If thesystemisbeing assembledinthefieldthenthefour steel pegsarenow fitted throughthecornersof the
Baseplate(f) andintotheground. They may requirealittlepersuasionwithamallet.

Assemblean M6 boltandwasher throughtheholeinastake(k), fit another washer and then thefirst shoulder nut
asshowninFigure3, and fully tighten. Repeat for theother two stakes.

Placetheupper-mast assembly intothemastjoiner (e) andtightenthesix M4 set-screws.

Again,if thisisinthefield, then, whilekeepingthemast near vertical itisnecessary to positionthethreestakes(k)
to beequispaced around themast, whil eat thesametimeensuring thedistancefromthemast will suittheguys.

Whenthepositioniscorrect, drivethestakesintotheground usingamallet.

Fittheringend of theguy adjustersover theoriginal shoulder nut andthenfitanother shoul der nut andtighten.
Repeat for the other two stakes.

Ensuremastisvertical by usingaspiritlevel against mast andturnadjusterstoset this. Tightentheadjuster’ s
locknuts.

Screw the M 8 stud of the WSDA (a) head into the threaded end of the elbow (b) and then place end of elbow (b)
intothetop of mast.

4.5Alignment.

Usingacompasstheel bow of themast must bealignedto pointtothenorth (SeeFigure4for explanation).
Thismethodisusually accurateenough (+ 59); however, for better accuracy thenanalternativeistolightly holdthe
windvanepointinginthedirectionof Northandrotatetheel bow until Northisdisplayed onthereal -timedisplay of
thelogger/display unit. Thiswill obvioudy depend uponthelogger used.

Theeas estmethod of al reliesonthelogger firstly usingavectoringmethod of averaging and secondly beingable
toaccept an offset of theresulting answer to beprogrammedin.

After aligning, tightenthesix M4 set-screwsto stop theel bow (b) fromrotating. Thecabl etiesshouldbefittedto
ensureatidy cablerundownthemast. Try to keepthecabl efollowing around the outside bend of theel bow,
topresent asclean aprofiletothewind vaneaspossible. Alsonotethat flapping of cablesinthewindisavery
commonsourceof sensor failures.
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GUY WIRESKIT (g)

/ WASHERS M6BOLT .

R,
T

FIT EYE OF THE GUY

TENSIONER HERE
SHOULDER NUTS /
8 /
N MOUNTINGSIN CLOSE-UP Pz /
N
/ — P
\ ——

R

Figure3. GUY WIRESIN DETAIL
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Figure 4 THE ASSEMBLED WSDM KIT
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5.ASSEMBLY AND USE OF THEWSDBKIT.

TheWSDM kit consistsof theWSDA sensor head plusasimpler mounting thanthe WSDM kit, usedwhenfixing
tomastsor polesof upto 50 mmindiameter. Themountingisof anall clear anodised alloy construction.
5.1Unpackingand Assembly.

Unpack andidentify all partsof theWSDB kit fromthebox by using Figure5and Table 3.
All of theassembly will refer totheitem|etterscontainedin Table 3.

Table3. Contentslist of WSDB kit.

Item | No.off | Description
a 1 WSDA head
b 1 elbow mount
C 1 bracket plate
d 2 U-balts,nuts,washers
e 2 M6 bolts,washers
f 10 wireties

Assembly consistsof fitting thetwowasherstotheM 6 bol ts(e) and passing thebol tsthrough thebracket plate ()
and screwingthemintothethreaded hol esof theelbow mount (b). Donot over tighten.

Screw theM 8 stud of the WSDA headinto thethreaded end of theelbow mount (b), and whilekeepingthe
WSDA head perpendicul ar totheel bow mount (b) tightenthel ocknut tofix theWSDA headinposition.

TheU-bolts(d) arenow fitted throughthebracket plate(c) and thenutsand washersfitted. Thiscompletesthe
assmbly.

5.2 Fittingtoamast.

Thiscompletedassembly issimply fitted by dlackening or removingtheU-clampsand placingtheV-sectionagainst
thechosen mast; thenreplacetheclamps.

5.3Alignment.

Beforetighteningtheclamps, useacompassto ensuretheel bow mountisalignedtothenorth (SeeFigure5for
explanation). Thismethodisusually accurateenough (+ 50); however, for better accuracy thenanaternativeisto

lightly holdthewindvanepointinginthedirectionof Northandrotatetheassembly until Northisdisplayed onthe
real-timedisplay of thelogger or display unit. Thiswill obviously depend upontheunit used.
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FIGURE 5 THE ASSEMBLED WSDB KIT
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Theeas estmethod of all reliesonthel ogger firstly usingavectoring method of averagingand secondly beingable
toaccept an offset of theresulting answer to beprogrammedin.

Afteraigning, tightentheclampsto stoptheassembly fromrotating. Thecabl etiesshould befittedtoensureatidy
cablerundownthemast.

If theWSDB kitisbeingfitted to ahorizontal mast thenthetwo M6 screwsshoul d beremoved, thebracket
rotated 909 and thescrewsreplaced andfully tightened. Whenfitting tothemast ensurethat theassembly isal so
verticadly digned
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