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ABOUT THIS MANUAL 

Use this manual to help you install and use the type AN1 anemom- 
eter. 

COPYRIGHT 

Copyright O 1996 Delta-T Devices Ltd, 128 Low Road, Burwell, 
Cambridge, CB5 OEJ, England. All rights reserved. Under the 
copyright laws this book may not be copied in whole or in part 
without the written consent of Delta-T Devices Ltd. Under the 
law, copying includes translation into another language. 

Revised: Jan 1996 

In this Manual, all references to loggers and weather stations 
relate to the Delta-T Logger DL2, its software LS2, the WSOl 
Weather Station, and the sensor codes used with them. The 
references also apply to the DL2E and its derivatives. 

For use with the DL3000 logger, you must refer to the 
DL3000 documentation. I t  contains the specific connection 
details and sensor type codes used by the DL3000. General 
information concerning the performance and installation of 
the sensor and contained in this manual remains relevant. 
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Anemometer 

Delta-T Serial Number : AN1. 

Unit Serial No: Rotor 

Body 

Rotor Calibration Factor : 

Conversion Factor : 
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INTRODUCTION 

The AN1 anemometer is a reliable and rugged anemometer with a 
good reputation amongst our customers. The rotor cups are made 
out of ABS plastic, giving strength and sensitivity. Two stainless 
steel ball-race bearings support the rotor spindle. A magnet on the 
spindle causes a mercury-wetted reed switch to make and break 
contact once per revolution of the rotor. 

The contacts are bounce-free, simplifying connection to electronic 
circuits, and no power is required apart from that necessary to 
detect contact closure. The rotor is tested by comparison with an 
N.P.L. calibrated rotor, and a calibration figure is provided. 

Construction is from anodised aluminium alloys, stainless steels, 
and weather resistant plastics for all exposed parts. The bearing is 
a stainless steel shaft running in two precision corrosion resistant 
ball-races. It is protected from the entry of moisture droplets and 
dust. The result is an instrument suitable for permanent exposure 
to the weather. 
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THE ANEMOMETER 

The part numbers are referred to on page 12 
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ASSEMBLY INSTRUCTIONS 

l) Remove white protector tube, hold anemometer slightly out of vertical and lightly 
push on rotor until positive location is obtained. 

To remove the rotor, first invert the instrument, press on the hub to release an 
internal gravity-sensitive catch, and allow to slide off. Avoid use of excessive force. 

2) Mount the anemometer using a 0.25 inch BSW or UNC screw into the base, ensuring 
that the screw does not project more than-0.3 inches into the instrument. Alternatively, for 
portable applications, a 6' taper mounting is available. 

Mount vertically for accurate results. Note that the mercury reed-switch will not 
operate continuously at more than 15' from the vertical. 

3) Connect the output lines directly to a pulse counter or frequency measuring 
equipment, no pulse shaper being necessary for short lines as the contacts are bounce-free. 

A shunt or filter may be necessary to suppress a.c. pick-up from long lines if high 
input resistance sensitive counters are used. The cable may be extended up to 100m total 
length of similar screened cable (DEF61-12 part 4). Note that the anemometer includes a 
series resistor and parallel capacitor. The anemometer should not be used to directly switch 
heavy currents such as electromagnetic counters. 

m 
This instrument contains a magnetic reed switch partly filled with mercury. If subject to 
shock or vibration during transit, the mercury may become distributed in globules which 
sometimes affects normal operation. 
The mercury should therefore be driven down into its reservoir before using the instrument 
by shaking downwards whilst holding the instrument in an approximately vertical position. 

WIRING CONNECTIONS 

ANEMOMETER 

- - - - - - - - - - -  
LOGGER 

GREEN OR YELLOW 

I + 
\ Channel 61 or 62 

I . =  - 
YELLOW OR GREEN Digital 

earth 

The screen should be connected to the Logger digital earth, provided it is not 
connected to the anemometer body.. It should not be connected to both, 
otherwise there is a possibility of errors from earth loops. 
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CONFIGURING THE DELTA-T LOGGER 

The windvane is slightly unusual in that it does not have, or need, 
an entry in the Delta-T Logger sensor library. Instead it is com- 
pletely defined by what is entered in the configuration. 

- 
The conversion factor can be calculated from the manufacturer's 
calibration factor 'R', specified in units of rpmlmeter per second, 
and dividing by 60. 

Example: 

Rotor calibration, 'R' = 47.5 rpmlmeter per second 

Conversion factor = Rj60 = 47.5160 = 0.7916 Hzlmls 

The appropriate conversion factor for your particular anemometer 
can be obtained as described above from the calibration certificate 
supplied with the instrument. 

SAMPLING INTERVAL 

A sampling interval of 10 minutes or longer is recommended in 
order to eliminate rounding errors associated with the logger's 
internal integer arithmetic. 

The user will observe, when inspecting the sensor output via the 
liquid crystal display &CD) on the front panel of the logger, that 
the resolution appears to be quite poor, + 2.5 mls for example. 
This is caused by the short 1 second sampling interval which is 
automatically selected when the logger displays the anemometer 
reading on the LCD. The predicted resolution when sampling at 5 
second intervals is 0.25 m/s, and is negligible with 10 minute 
sampling. 
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SPECIFICATIONS 

Performance: Threshold 0.2 mls . Max. speed over 75 mls. 
Accuracy "1% of reading (10-55 mls), 2% of - reading (>55 mls). 
Distance constant 2.3 m. 

Calibration: 0.80 revolutions per metre nominal ( I  pulse per 1.25 meters). 
Temp. Range: -30 to +70°C. - 

MECHANICAL SPECIFICATIONS 

Size: Height 200mm, Case dia. 55mm, attached screened cable 3m. 
Rotor: Standard 150mm dia. 3-cup rotor. 
Weight: Total 3509 including standard cable. 
Fixing: Rotor: Novel gravity sensitive fastener for rapid 

attachment and release. 
Anemometer: Standard tripod screw (0.25" BSWIUNC), taper 

adaptor also available. Note that mou'nting must 
be within 15" of vertical. 
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ELECTRICAL SPECIFICATIONS 

Switching Voltage: 
Switching Current: 
Switch Rating: 
Duty Cycle: 

impedance: 

Switch Bounce: 
Min. Current: 
Switch Life: 

100 volts DC max. 
40 mA. max. 
4 Watts max. (DC resistive). 
50% +. 5% up -to 50 m/s. 

st 10% up to  75 m/s. 
120 ohms series resistor plus 10 nF capacitor 
across line for interference suppression. 
Nil. 
Nil ( l i fe not reduced by use in  dry circuits). 
Rated 25 X l o g  operations minimum (s20  years). 
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SAMPLE DATA SHEET 

KOTOR CALIBRATION DATA 

Datc: 

Rotor  S c r i a l  Numbcr: 

(Typc R30 ulrlcoe s p c c i f i c d )  

copy:  0 Typc: 0 
RC-cal: 0 

Rota1  C a l i b r a t i o n ,  ' l \ ' :  . . rpm / nictrc pcr  sccond  

Rotor  C h n r a c t c r i o t i c n  

blumbcr o f  Cupo: 

Typc R30 Typc R60 

3 6 

Cup P l a t c r i a l :  

Haximum Wind Spccd: 

Duty: ... ... 

ADSl p l a o t i c ~  Expaadcd 
p o l y e t y r c n c  

75m/8 2  5m/ 8 

A11 w c a t l ~ c r  F r n e i l c  - l i m i t c d  
c o n t i n u o u s  l i f c  i n  r a i n  
cxposure  and Iiigh winde 

Ikoponec ( d i o t a n c c  c o n a t a n t )  : 5  m I m 

O p c r a t i u u  

00 th  typce  of r o t o r  a r c  C i t t r d  wi th  a uniquc g r a v i t y - s c n s i t i v c  Eas tcn ing  d e v i c e  
i n  wl~iclr t h c  r o t o r  i s  p o s i t i v c l y  lockcd o n t o  tiic s p i n d l c  by p r c s o i n g  t h c  hub  w i t h  
a  f o r c c  of  approx .  1.5Rg.F w i t h  tlir  n~icmomctcr a p p r o x i ~ n a t c l y  vertical. 
T l ~ c  r o t o r  can  bc  rcmovctl oiily by i o v c c t i n e  t h e  ino t rumcnt ,  p r c o s i n g  t h c  hub i n  
and r c l c a s i n e ,  Avoid unc o f  cxcc~;a ivc  f o r c c  w l ~ i c l ~  may dnmagc t h e  b e a r i n g s  i n  t h e  
ancmomc t c r .  

c a l i b r a t i o n  

R o t o r s  a r c  c a l i b r q t c d  a t  a  opcctl o C  9m/s t o  nn accuracy  of  + \ X  ( ~ 2 %  f o r  t h c  R60 
r o t o r )  by compnrison w i t h  a  otnlidard r o t o r  calibrated by tllc Notloi ia l  Nar i t imc  
l n o t i t u t c  (formerly NPI.) . 
Correction t o  bc  n p p l i c d  t o  ' R '  a t  opccds o t l i c r  tlian 9m/s f o r  o  l i n e a r  c u r v c  
t l l r o u ~ l i  t11c o r i g i n  a r c  o l~ow~i  i n  t l ~ c  f o l l o w i n g  t n b l c  ( s c c  a100 o v c r l c n f )  . 
Spccd m/e C o r r c c t i o i i  1; 

9  0 
15 1.2 
2 0 2.2 
35 2 . 9  
50  3 .o 
~ o n v c r r r i o n  F a c t o r s  

To o b t n i n  rpm/knot uoc R x 0.51117 ( n a u ~ i c n l  mi lc / l iour ,  lnm = 6080 f t . )  
To o b t a i u  rpm/mpl~ uoc 11 x O.lt47 
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A TYPICAL CALIl3RATTON CURVE FOR THE ROTOR 

C o r r r c t ! o ~ i  La bs n ~ l * l l e d  t o  npcc l l  I r u m  l l r ~ c n r  c u r v c  I l~ ru l i&h  c n l i b : s ? l o ~ i  polnC 
a: n c l e c ? c ~ !  apccd  r z n ~ h .  



MAINTENANCE 

The manufacturer recommends the replacement of the bearings 
every 2 to 3 years. The anemometer may also be damaged by a 
lightning strike, mechanical damage from flying objects or birds 
and from falling branches etc. A spares kit, type K2, is available. 

Spares Kit K2 : Parts List 

1 spare rotor 
1 spindle 
2 anemometer bearingskits each comprising of 2 bearings plus one 
rubber seal. 
1 spindle protection tube. 

REPLACEMENT OF BEARINGS 

Swi tch  o f f  power, d i s c o n n c c t  c a b l c ,  rcmovc instrument from mounting, 
i n v c r t  and removc rotor by prcss inp ,  hub and r c l c a s i n g .  Rcplacc s p i n d l c  
p r o t c c t o r  tubc  (31 1. 

Clean ancmomctcr and rotor u s i n g  a damp c l o t h  o r  s o a p y  w a t c r  (do n o t  
immcrsc 1. 

Unscrew n u t s  h o l d i n e  basc  p l a t c  (15)  u s i n g  50A ( 5 . 5 m  AF) n u t  d r i v c r ,  
p u l l  o f f  b a s c  p l a t c ,  body tubc  and c i r c u i t  modulc ( 1 6 ) .  

Rcmovc p r o t c c t o r  tubc ,  g r i p  s p i n d l c  cnd u s i n &  hand-vicc w i t h  s o f t  
jaws,  and unscrcw magnctic r o t o r  retaining n u t  (10)  u s i n g  60A 
(5mm AF) spanncr .  . . 

Rcmovc n u t ,  washcr and magnctic r o t o r  (31 ,  unscrcw b e a r i n g  r c t a i n c r  
screws (81, and p u l l  o u t  s p i n d l c  wiLh bcarinl :  r c t a i n c r  from bclow. 

llcmovc o l d  scal ( 2 )  u s i n e  s m a l l  s c r c w d r i v c r ,  and push o u t  o l d  t o p  
b c a r i n g  from below u s i n g  s p i n d l c ,  c l e a n  a l l  p a r t s .  

P l a c c  l o w e r  bearin(: ( 6 )  o n t o  s p i n d l c  (4) by i n s c r t i n g  sp indlc -cnd  
i n t o  p a c k c t  o f  b c a r i n g s  ( t o  a v o i d  . c o n t a m i n a ~ i o n ) ,  p l a c c  b c a r i n g  r c t a i n c r  
(7) o v c r  b c a r i n g  and asscmblc w i t h  t o p  p l a t e .  Rcplacc s c r e w s  ( 0 ) .  

S l i d c  on  magnctic r o t o r  (91,  p l a c c  washer  ( 1 1 )  o v c r  s p c c i a l  n u t  (10)  
and scrcw on  l o o s c l y .  

S l i c k  on  t o p  b c a r i n g  (31 ,  by pushing  s p i n d l c  cnd i n t o  p a c k c t ;  p r c s s  
down u s i n &  s p e c i a l  j i g ,  o l d  ( c l c a n )  b c a r i n g ,  o r  s m a l l  screwdriver 
( d o  n o t  a p p l y  c x c e s s i v c  p r c s s u r c  t o  i n n c r  r i n g ) .  Easc i n  t h c  new 
r u b b c r  s e a l  ( 2 ) .  

Re- t igh ten  n u t  (1'0), l o c k  t h i s  n u t  and s c r c w s  ( 8 )  w i t h  a d r o p  o f  s h c l l a c .  

Rcplacc  bottom '0 '  r i n c ,  t o p  ' 0 '  r i n g  f u l l y  up a g a i n s t  f l a n g c  on t o p  
p l a t c ,  push on  body tubc ,  i n s c r t  modulc (16)  w i t h  w i r e s  a t t a c h c d  p o s i t i o n c d  
s u c h  t h a t  w i r c s  on  base  p l a t c  w i l l  f a l l  inLo s p a c c  providcd  a t  bottom 
o r  modulc. I f  t h e  modulc is t o  b c  changcd,  a match ine  magncLic r o t o r  
s h o u l d  bc o b t a i n c d .  A l t e r n a L i v c l y ,  t h c  small r n a p c t  bctwccn t h c  
t e r m i n a l s  can  be  brokcn rrec, r c - a d j u s t e d  and f i x c d  u s i n g  epoxy r c s i n  
g l u e .  T c s t  f o r  50% mark/spacc r a t i o  by c o n n c c t i n g  ancmomctcr t o  ohm 
m c t c r  and s p i n n i n g  s p i n d l c .  Thc m c t c r  should  read  half-way a c r o s s  
t h c  s c a l e .  RC-wirc c r c c n  and yc l low t o  o u t c r  ( l o w e r )  two p ins .  

Ensure  '0' r i n e  is i n  p l a c c  on  b a s c  p l a t c  ( r o t a L c  s l i g h t l y  whcn applyinp,  
s o  t h a t  it rolls i n t o  p l a c c ) ,  r c p l a c c  b a s c  p l a t c .  

Apply non-drying s i l i c o n e  rubbcr  compound around t h c  s t u d s ,  r c p l a c c  
washers  and n u t s  (151,  wipc o f f  c x c c s s  compound. 
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WIRING CONNECTIONS FOR HEATER OPTION 

Heater elements can, as an option, be fitted to the shaft. This will 
keep the bearings free but may not prevent ice forming on the 
plastic cups. 

- 
Anemometers supplied with a heater element require additional 
connections to provide the power for heat. 

WARNING :DO NOT USE THE DELTA-T LOGGER 
INTERNAL BATTERY OR THE TYPE LBKl EXTERNAL 
BATTERY PACK TO HEAT THE ANEMOMETER. 

A large rechargeable car battery may be suitable, but generally 
speaking mains power is necessary, along with a weatherproof 12 
V transformer and possibly a thermostat. Solar panels are not 
considered a suitable power source for heaters. 

For intermittent heater operation, the current in the heater 
element may be switched at preset time intervals and durations 
using one of the resident relay channels (63 & 64) in the Delta- 
T Logger. 

If this option is chosen, take the following precautions : 

The jumper pins behind the relay channel(s) must not be bridged 
( see diagram below) 

Do not exceed the 1 amp current rating of the relays. 

SPECIFICATIONS FOR OPTIONAL HEATER ELEMENT 

Maximum input voltage: 

Maximum input current: 

12 Volts DC or AC (continuous) Type HE1 
24 Volts DC or AC II Type HE2 

0.5 Amps : Type HE1 
0.25 Amps : Type HE2 

Maximum heater power: 6 Watts 

Element resistance: 24 Ohms +5% : Type HE1 
96 Ohms +5% : Type HE2 

Temperature rise: 5.5"C/W 
Maximum allowable temperature: 70 'C 

Cable: 2-core round section, 16 strands X 0.2 mm, 
5.9 mm OD, 3 metres, 
unscreened (unless otherwise stated) 

- -  
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WIRING CONNECTIONS FOR HEATER. 

YOU MAY USE THE DELTA-T LOGGER RELAYS, 
BUT NOT ITS BATTERIES 

h e a t e r  P- -0 Ch 63/64  - NO 
5 e l e m e n t  ,.- 

1 10 Cl] 63/64  

To e x t e r n a l  
power s u p p l y  

SHOWING THE LOCATION OF THE I[NTERNAL JUMPER CONNECTIONS 
THESE MUST BE REMOVED. 

WARNING DO NOT USE THESE WITH A HEATER 



GUARANTEE, REPAIRS AND SPARES 

Our Conditions of Sale ref COND/91/11 set out Delta-T's legal obligations on these matters. 
For your information the following paragraphs summarise Delta-T's position but reference 
should always be made to our Conditions of Sale which prevail over the following 
explanation. 

Instruments manufactured by Delta-T are guaranteeh for one year against defects in 
manufacture or materials used. The guarantee does not cover damage through misuse or 
inexpert servicing, or other circumstances beyond our control. 

For the U.K. this means that no charges are made for labour, materials or return carriage for 
guarantee repairs. 

For other countries, the guarantee covers free exchange of faulty parts during the guarantee 
period. 

Alternatively, if the equipment is returned to us for guarantee repair, we make no charge for 
labour or materials but we do charge for carriage and U.K. customs clearance. 

We strongly prefer to have such repairs discussed with us first, and if we agree that the 
equipment does need to be returned, we may at our discretion waive these charges. 

SERVICE AND SPARES 

We recognise that some users of our instruments may not have easy access to technically 
specialised backup. 

Spare parts for our own instruments can be supplied from our works. These can normally be 
despatched within 1 working day of receiving an order. 

Spare parts and accessories for sensors not manufactured by Delta T, but supplied as part of 
the weather station, may be obtained from the original manufacturer. We will endeavour to 
obtain parts if requested, but a certain amount of additional delay is inevitable. 

Should it prove necessary, instruments may be returned to our works for servicing. We 
normally expect to complete repairs of our own instruments within 2 days of receiving the 
equipment. Other manufacturers' sensors supplied by us and returned for servicing will take 
longer. They will have to be returned to the original manufacturer for servicing, and may be 
subject to additional delays of two to four weeks. 
Users in countries which have a Delta-T Agent or Technical Representative should contact 
them in the first instance. 




