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Warranty

“PRODUCTS MANUFACTURED BY CAMPBELL SCIENTIFIC, INC. are
warranted by Campbell Scientific, Inc. (“Campbell”) to be free from defects in
materials and workmanship under normal use and service for twelve (12)
months from date of shipment unless otherwise specified in the corresponding
Campbell pricelist or product manual. Products not manufactured, but that are
re-sold by Campbell, are warranted only to the limits extended by the original
manufacturer. Batteries, fine-wire thermocouples, desiccant, and other
consumables have no warranty. Campbell's obligation under this warranty is
limited to repairing or replacing (at Campbell's option) defective products,
which shall be the sole and exclusive remedy under this warranty. The
customer shall assume all costs of removing, reinstalling, and shipping
defective products to Campbell. Campbell will return such products by surface
carrier prepaid within the continental United States of America. To all other
locations, Campbell will return such products best way CIP (Port of Entry)
INCOTERM® 2010, prepaid. This warranty shall not apply to any products
which have been subjected to modification, misuse, neglect, improper service,
accidents of nature, or shipping damage. This warranty is in lieu of all other
warranties, expressed or implied. The warranty for installation services
performed by Campbell such as programming to customer specifications,
electrical connections to products manufactured by Campbell, and product
specific training, is part of Campbell’s product warranty. CAMPBELL
EXPRESSLY DISCLAIMS AND EXCLUDES ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. Campbell is not liable for any special, indirect,
incidental, and/or consequential damages.”



Assistance

Products may not be returned without prior authorization. The following
contact information is for US and international customers residing in countries
served by Campbell Scientific, Inc. directly. Affiliate companies handle
repairs for customers within their territories. Please visit
www.campbellsci.com to determine which Campbell Scientific company serves
your country.

To obtain a Returned Materials Authorization (RMA), contact CAMPBELL
SCIENTIFIC, INC., phone (435) 227-9000. After an applications engineer
determines the nature of the problem, an RMA number will be issued. Please
write this number clearly on the outside of the shipping container. Campbell
Scientific's shipping address is:

CAMPBELL SCIENTIFIC, INC.
RMA#

815 West 1800 North

Logan, Utah 84321-1784

For all returns, the customer must fill out a "Statement of Product Cleanliness
and Decontamination" form and comply with the requirements specified in it.
The form is available from our web site at www.campbellsci.com/repair. A
completed form must be either emailed to repair@campbellsci.com or faxed to
(435) 227-9106. Campbell Scientific is unable to process any returns until we
receive this form. If the form is not received within three days of product
receipt or is incomplete, the product will be returned to the customer at the
customer's expense. Campbell Scientific reserves the right to refuse service on
products that were exposed to contaminants that may cause health or safety
concerns for our employees.
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LLAC4 Four-Channel, Low-Level
AC Conversion Module

1. General Description

The LLACA4 is a peripheral device used to increase the number of low-level AC
signals a datalogger can monitor. The module enables four datalogger control
ports to emulate pulse-counting channels by converting the low-level AC
signals to the logic levels datalogger control ports require.

The LLAC4 is often used to measure up to four anemometers, and is especially
useful for wind profiling applications. Compatible wind sensors include, but
are not limited to, the 05103 Wind Monitor, 05106 Wind Monitor-MA, 05305
Wind Monitor-AQ, 03001 Wind Sentry Set, and 03101 Wind Sentry
Anemometer.

FIGURE 1. LLACH4 four-channel, low-level AC conversion module
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2. Specifications

Power: 8to 16 Vdc
0.1 mA @ 12 Vdc

Signal Conditioning: Minimum AC Input Voltage versus
Output Square Wave Frequency:

Input Sine Wave Output Square

(mV RMS) Wave Range (Hz)
20 1.0 to 20
200 0.5 to 200
2000 0.3 to 10,000
5000 0.3 to 20,000

AC Coupling Removes DC Offset:  up to +0.5V

Input Hysteresis: 16 mV @ 1 Hz

Max AC Input Voltage: 20V

Dimensions: 8O0Wx54Hx25Dcm

(3.1inx 2.1 inx 1.0 in)

112Wx54Hx25Dcm
(4.5inx 2.1 inx 1.0 in)
including base mounting flange

Cable Length 0.6 m (2 ft)
Weight: 92 g(3.20z2)

3. Measurements

Sensors, such as anemometers, may produce a sinusoidal AC signal output
where the frequency is proportional to the speed of rotation. This AC signal is
induced in a stationary coil by a magnet mounted on a rotating shaft.

The datalogger’s pulse channels can read this low-level AC signal directly.
The LLACH4 has signal conditioning to convert the low-level ACto a0 to 5
volt square wave that can be measured on the datalogger’s control ports. The
frequency response of the LLAC4 is the same as the low-level AC on the pulse
inputs.

Typically, propeller type anemometers operate at higher frequencies than cup
anemometers at the same wind speed (see Table 1).

TABLE 1. Sensor Output Frequencies

Sensor | Output @ 50m/s | Type
05103 510Hz Propeller
03101 67Hz Cup

The datalogger must also be able to read these high frequency pulses on its
control ports. Table 2 shows some common dataloggers and their compatible
control port specifications.
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TABLE 2. Control Port Compatibility
Datalogger | Input (Hz) | Control Port Measurement Type
CR1000 400,000 CL,C2... C8 High Frequency
CR3000
CR800 400,000 C1,C2,C3,C4 High Frequency
CR5000 5,000,000 C7,C8 High Frequency
CR23X 2,500 C5,C6,C7,C8 High Frequency
CR200(X) 1,000 P LL,P SW,CI1,C2 | High Frequency
CR10X 40 C6,C7,C8 Switch Closure

Comparing Table 1 to Table 2 suggests that the CR10X may not be able to read
either type of anemometer in high wind situations. However, all other
dataloggers would be appropriate choices.

4. Wiring

Most sensors that have a low-level AC output will have three wires: signal,
reference, and drain. The signal wire should go to P1 — P4 on the LLAC4 and
the reference and drain wires to a = on the LLAC4. The LLAC4 also requires
that 12 V be applied to its 12 V terminal and G. This power should come from
the datalogger or the datalogger’s power supply.

A low-level AC signal on P1 will be converted to a 0-5 V square wave on the
DI terminal. D1 can be wired to an appropriate datalogger control port that
can make high frequency measurements.
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FIGURE 2. LLACto TTL
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5. Program Examples

Using the CR1000, let's measure four different wind speed sensors that produce
low-level AC signals. These will include the RM Young 05103, 05106, 05305,
propeller type anemometers, and RM Young 03101 cup anemometer. Program
examples are provided for both the CR1000 and the CR200(X).

Wiring

Sensor LLAC4 CR1000 | CR200(X)
05103-L | Sig+ | Red P1
Ref Black +
Drain | Clear +
05106-L | Sig+ | Red P2
Ref Black +
Drain | Clear +
05305-L | Sig+ | Red P3
Ref Black +
Drain | Clear +
03101-L | Sig+ | Black | P4
Ref White +

Drain | Clear L
12V | Red 12V Battery +
G Black G G
D1 White C5 PLL
D2 Green C6 C1/SDI-12
D3 Yellow | C7 C2
D4 Blue C8 P SW
G Clear G G

CR1000 Example Program

'CR1000 Series Datalogger

'LLAC4 Sample Program

'Record 10-minute average wind speed in m/s for:

'l RM Young 05103-L Wind Monitor Anemometer

'l RM Young 05106-L Marine Wind Monitor Anemometer
'l RM Young 05305-L AQ Wind Monitor Anemometer

'l RM Young 03101-L Wind Sentry Anemometer

'Declare Public Variables
Public RMYO05103WS
Public RMY05106WS
Public RMYO05305WS
Public RMYO03101WS

'Define Data Tables
DataTable (WindSpd,1,-1)
Datalnterval (0,10,min,0)

Average (1, RMYO05103WS,FP2,False)
Average (1, RMYO05106WS,FP2,False)
Average (1, RMYO05305WS,FP2,False)
Average (1,LRMY03101WS,FP2, False)

EndTable
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'Main Program
BeginProg
Scan (1,Sec,0,0)
PulseCount (RMY05103WS,1,15,0,1,0.098,0.0)
PulseCount (RMY05106WS,1,16,0,1,0.098,0.0)
PulseCount (RMY05305WS,1,17,0,1,0.1024,0.0)
PulseCount (RMY03101WS,1,18,0,1,0.750,0.20)
IfRMY03101WS < 0.21 Then
RMYO03101WS =0.0
EndIf
CallTable WindSpd
NextScan
EndProg

CR5000 Example Program

'CR5000 Series Datalogger
Public Pulse LLAC(2)

BeginProg
Scan (1,Sec,0,0)
'"Measure low level AC signal (RMY 05103) on LLAC4 wired to C7 and C8 on CR5000
TimerlO (Pulse LLAC,11000000,88000000,10,mSec) 'NOTE: Only ports CR5000 C7 and C8
'support Function 8 (frequency in Hz).
NextScan
EndProg

CR200(X) Example Program

'CR200(X) Series Datalogger

'LLAC4 Sample Program

'Record 10-minute average wind speed in m/s for:

'l RM Young 05103-L Wind Monitor Anemometer

'l RM Young 05106-L Marine Wind Monitor Anemometer
'l RM Young 05305-L AQ Wind Monitor Anemometer

'l RM Young 03101-L Wind Sentry Anemometer

'Declare Public Variables
Public RMYO05103WS
Public RMY05106WS
Public RMYO05305WS
Public RMYO03101WS

'Define Data Tables
DataTable (WindSpd,1,-1)
Datalnterval (0,10,min)

Average (1, RMYO05103WS,False)
Average (1, RMYO05106WS,False)
Average (1, RMYO05305WS,False)
Average (1,RMY03101WS,False)

EndTable




LLAC4 Four-Channel, Low-Level AC Conversion Module

'Main Program
BeginProg
Scan (1,Sec)
PulseCount (RMY05103WS,P_LL,0,1,0.098,0.0)
PulseCount (RMY05106WS,C1,0,1,0.098,0.0)
PulseCount (RMY05305WS,C2,0,1,0.1024,0.0)
PulseCount (RMY03101WS,P_SW,0,1,0.750,0.20)
IfRMY03101WS < 0.21 Then
RMY03101WS =0.0
EndIf
CallTable WindSpd
NextScan
EndProg
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