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INTRODUCTION 
 
This manual provides instructions for wiring up tensiometers to the DL2 Logger. 
 
You will also need to refer to the tensiometer and DL2 user manuals. 
 
We recommend that the tensiometers are powered via the TVB1 voltage regulator.   This 
produces a steady 10.6 V DC, and ensures that the tensiometer output lies within the input 
voltage range required by the DL2 logger. Other power supplies may not satisfy this condition, 
and should not be used. 
 
The TVB1 voltage regulator is housed in an extension to the terminal compartment of the DL2 
logger. It can be powered directly from the logger's internal batteries, from an external Type 
LBK1 lead acid battery, or from a separate battery supplying from 7.5 to 15 V DC. 
 
The choice of whether to use separate or shared power supplies depends on a number of factors. 
If you are using a lot of tensiometers, and you want to keep the logger going even if the 
tensiometers run out of power, then you may wish to use a separate power supply for them. 
 
If on the other hand the you value the convenience of being able to replace the LBK1 lead acid 
battery pack in the field, and place equal value on keeping both logger and sensors going, then 
you may prefer to share the power with the logger. 
 
You can also run the TVB1 directly from the logger's internal batteries, but this may seriously 
reduce battery life.Guidelines on power consumption are given in a later section. 
 
Precautions must be taken to ensure that the battery voltage does not drop below 7.5V 
 
One TVB1 module has sufficient power to supply up to 60 Delta-T tensiometers, but lack of 
physical space within the terminal compartment limits this in practice to 15 (comfortably), or 30 
(very crowded). 
 
This manual covers the use of the LAC1 analogue input card in the DL2 to log tensiometer 
outputs. The LFW1 4-wire card can also be used if this is more convenient. Details of this can be 
found in the DL2 User Manual. 
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WIRING CONNECTIONS 
 
These show the DL2 terminal connections appropriate to the LAC1 input card. 
 
Warm-up Relay 
 
In order to save power, and to provide stable readings, the relays on either channel 63 or 64 of 
the logger can be used to switch power to the TVB1 in advance of the tensiometer reading being 
taken. Channel 64 is shown in the following diagrams. A warm-up period of 10 seconds is 
recommended 
 
DL2 input common mode voltage range 
 
The specification of the DL2 limits this to ±1.05V, relative to the logger's earth. The TVB1 
produces a stabilised 10.6 VDC for the tensiometers. This is arranged to be -5.0 V and +5.6 V 
with respect to the TVB1 negative power supply. 
 In order for the tensiometer output to fall within the specified DL2 common-mode voltage 
range, the TVB1 negative power supply must be referenced to the logger digital earth. The 
connection can be made on either 61- or 62- on the Logger screw terminal connector. 
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Connecting tensiometer power leads to the TVB1 
 
A row of terminal connectors is mounted in the case of the TVB1 module. These provide 
multiple outlets for the tensiometer positive and negative power supply connections. 
 
Connect the tensiometer's brown wire to one of the negative terminals, and the white wire to one 
of the positive terminals. 
 
The tensiometer cable screen is connected to its brown wire inside the cable. 
 
Option 1. External battery, separate from logger's power supply. 
 
Use Figure 1 if you wish to keep the tensiometer and logger power supplies separate. 
 

 
     Figure 1
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Option 2. Sharing the logger's external power supply 
 
Use Figure 2 if you wish to supply power to the TVB1 from the logger's external power supply. 
 
Install the jumper plug behind the warmup relay, as indicated. 
 
 
 

 
 
 
     Figure 2 
 
 
 
 
Set the power supply selector switch to "External" inside the logger:- see Fig. 12.1 in the Delta-T 
Logger User Manual. 
 
Option 3. Sharing the logger's internal power supply 
 
Use Figure 2 but ensure that the INT/EXT battery selection slider switch is set to INT. No 
external battery will be connected. 
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CONFIGURING THE LOGGER 
Configuring the Delta-T Logger is the process of specifying which type of sensor will be 
connected to which channel. 
 
TYPICAL EXAMPLE 
 
The following is an illustration of how this might be done for a tensiometer. 
 
 
Logger PC Software LS2  v.1.04 has been used in this example. Earlier software versions may 
require that small changes be made to this configuration. Please refer to your logger user manual 
for definitive instructions.  
 
Each tensiometer has individual calibration values, shown in the manual accompanying the unit. 
These values must be used to calculate the CONVERSION Factor and OFFSET values to be 
inserted into the SENSOR CHARACTERISTICS screen. 
 
Note that this is only an example, and you will have ensure that the individual conversion factor 
and offset of each tensiometer are assigned to the correct channel on the logger. Tensiometers 
are identifiable by their serial numbers, written on their calibration certificates. 
 
 LOGGING PARAMETERS 
  SENSOR             TIMED INTERVALS  TRIG/   Auto    Cold    CONTROL OUTPUT   
  Code    Label      Sample Compress  61 62   range   jnctn   Ch Threshold     
 1                                                                              
 2                                                                              
 3                                                                              
 4                                                                              
 5 T70     23cm        1h                       A                               

 
 
 SENSOR CHARACTERISTICS  
  SENSOR       UNITS          CONVERSION          VALID RANGE           Thrm   
  Code sig µA  Base   Eng'ng  Factor   Offset     Minimum    Maximum    -cpl  
 1                                                                              
 2                                                                             
 3                                                                             
 4                                                                              
 5 T70   V      mV     hPa     .102    -22.657     -99.99     1000.1              
 

 
   LOGGING PARAMETERS  
   ON-BOARD DIGITAL CHANNELS: 
   SENSOR             TIMED INTERVALS      EVENT TRIGGER       CONTROL OUTPUT 
   Code    Label      Sample Compress      s/d   repeats       Ch Threshold 
61                                                                             
62                                                                             
 
   ON-BOARD RELAY CHANNELS: 
   Func-              WARM-UP INTERVALS                        CONTROL OUTPUT 
   tion    Label      Dur'n  Repeat                            Ch Threshold 
63                                                                             
64  WRM    Warmup       10s    1h                                             
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INSTALLATION 
 
For full details of the use and applications of tensiometers please refer to your tensiometer user 
manual. 
 
The terminal compartment of the logger is protected with a foam rubber gasket but is not 
waterproof. Protect the logger from flooding or immersion, otherwise the TVB1 may be 
damaged. 
 
The following notes will help check the tensiometer and logger operation before installing the 
equipment in the field. 
 
Prepare the logger 
 
Decide on your power supplies. Mount the TVB1 onto the logger terminal compartment using 
the long retaining screws provided. Make the appropriate wiring connections. 
 
Configure the logger. This defines the sensor type, and specifies which channel it should be 
connected to, as well as specifying the recording interval, and the behaviour of the warm-up 
relay.   
 
For each tensiometer, the conversion factor and offset need to be input. This information can be 
found on the calibration certificate supplied with each tensiometer. A typical English Language 
translation of the calibration certificate can be found at the back of this manual, but note that it is 
simply a specimen translation. Please refer to the original calibration certificates for the correct 
figures. 
 
Prepare the tensiometer 
 
Check to see if your tensiometer contains any water. Tensiometers must be protected from 
freezing, otherwise they may be damaged. 
 
Tensiometers shipped by air will usually be shipped without water in order to prevent frost 
damage. 
If your tensiometer is dry, refill it according to the instructions in the User Manual and enclose 
the cup with a water-filled container to keep it wet. 
 
At this stage, do not remove any protective container surrounding the ceramic cup. 
 
Ensure that the tensiometer is correctly wired to the selected channel and to the TVB1. 
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Inspect the logger reading 
 
Press WAKE on the logger's front panel, and then READ. 
 
 Select the appropriate channel. A reading close to zero hPa should be obtained. If an error 
message results, check that the relevant warm-up relay is 'ON'. Toggle it 'ON', if necessary, via 
the logger front panel controls. 
 
Carefully remove the protective water container from the ceramic cup. 
 
Wrap a clean dry cloth around the ceramic cup. The reading should rise quickly to about 600 hPa 
in about a minute. Then return the ceramic end to its protective container immediately, when the 
reading should reduce towards zero once more. Do not allow the reading to rise above 850 hPa 
during this process. 
 
The tensiometer is now correctly connected. 
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TVB1 SPECIFICATIONS AND CALIBRATION 
 
The TVB1 is supplied correctly calibrated for use with Delta T tensiometers. It requires no 
routine maintenance or adjustment. 
 
The unit has electronic overload protection. If overloaded, it must be reset as described below. 

 



  TNS 

TNS-UM-6   Jan 1995 

 Page 11 

 
TYPICAL TENSIOMETER CALIBRATION CERTIFICATE 
 
The calibration certificates contain important information about the offset and conversion factor 
required by the Delta-T Logger. 
 
Customer :  Delta-T Devices Ltd   Delivery date : 
Product Tensiometer   Date of order : 
 
 TECHNICAL DATA/ CALIBRATION REPORT 
 
Type    T6-60/05 
Tensiometer number  934 
Shaft length:   60 cm 
Cable length:   5 m 
Measurement range:  0 to 850 hPa 
Signal:    approx 0 to 100 mV DC 
 
Calibration values:  0 hPa   = 0.28 mV 
    500 hPa = 50.57 mV 
    1000 hPa  = 100.87 mV 
 
Logger values:   Offset   -2.78 hPa 
    Conv. factor = 0.101 
 
Common mode range:  Signal + & - are between 3.5 and 6.5 V above the supply minus. 
 
(Please note that Tensiometers and TVB1's supplied by Delta-T are specially selected to fall 
within the common mode requirements of the Delta-T Logger.  Devices sourced from a third 
party may not meet this requirement. Please ignore the common mode range stated on the 
certificate) 
 
Impedance:   2.6 kΩ 
Signal wires   Green = signal "+"    yellow = signal "-" 
Tolerance values:  Typ. ± 0.5% FS 
Temperature drift:  Above 25°C typically ±0.5% 
Linearity:   ± 0.3% per year 
Long term stability:  ±1.5% per year 
Hysteresis:   ± 0.01 % 
 
Power supply:   10.6 VDC stabilised: Brown = "-", white = "+" 
Current consumption:  approx 1.3 mA 
Maximum overpressure: ±3000 hPa 
 
Final check:     on: 
 
Note 1: The above calibration values assume that the tensiometer will be orientated vertically. If you intend using 
the tensiometer horizontally a different zero offset value will have to be entered in the Delta-T Logger 
configuration. See the tensiometer user manual for further information. 
Note 2:The above accuracy specifications apply only to the pressure transducer.  The accuracy with which the 
device can be used depends on a sound understanding of tensiometric principles and techniques 
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BATTERY CONSUMPTION 
 
In the following example we calculate the number of days worth of readings you could get from 
a DL2 Delta-T Logger powered by an external Type LBK1 lead acid battery pack. 
 
The nominal, ie quoted, capacity of the batteries is 2.2 A hr. 
Assuming that only 1.5 A hr is available due to low temperature effects on the battery, and that 
configuring, data collection and checking takes 2 hours, (2 hrs at 50 mA consume 0.1 A hr), 
then 1.4 A hr are left for logging. 
 
The logger consumes a maximum of 50 mA when awake, and a negligible amount when asleep. 
The logger takes about 0.1 sec per analogue reading plus about 0.2 sec per wake. The warm-up 
relay requires the logger to wake up for an extra 0.2 sec per reading. Digital readings take a 
negligible amount of time.  
 
A single tensiometer consumes 1.2 mA whilst the warm-up relay is on.  
 
A 10 second duration for the warm-up is required. 
 
Battery consumption per set of readings : 
 
=  ( time spent awake ) x ( current consumption by logger ) 
 + (warm-up time) x (current consumption by tensiometer) x (no. of tensiometers). 
 
= ((number of analogue channels) x 0.1 sec + 0.2 sec overhead) x 50 mA 
 + 1 (warm-up relay) x  0.2 sec x 50 mA + (10 sec warm-up) x 1.2 mA x (number of 
tensiometers) 
 
= (n x 0.1 + 0.2) x 50     +     0.2 x 50     +     10 x 1.2 x n 
= 17 x n + 20 mA.s 
 
Let us compare this with the assumed battery life of 1.4 A h assuming that each sensor is read 
hourly. 
 
---------------------------------------------------------------------------------------------------- 
No.of tensiometers  Number of Days worth of readings
---------------------------------------------------------------------------------------------------- 
 1    2 years  Limited by battery internal self discharge  
 10    2 years  Limited by battery internal self discharge  
 60    200 days 
---------------------------------------------------------------------------------------------------- 
Field tests of lead-acid batteries in external temperatures of down to -10°C resulted in lifetimes 
of about half those predicted above. 
 
Building in a safety factor of 4, it appears reasonable to recommend that the batteries be 
recharged every 6 months for a 10 tensiometer system, and about every 2 months for a 60 
tensiometer system. 
 
The cautious scientist will want to check the tensiometers more frequently than this to ensure 
that they are still working, and that the water has not dried out. 
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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 supplied by Delta-T are guaranteed 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 UK 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 UK. 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 repairable 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 by us 
individually or as part of the  weather station or other system, 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 manufacture for servicing, and may be subject to 
additional delays of two to four weeks. 
Users in countries that have a Delta-T Agent or Technical Representative should contact them in 
the first instance. 
 
 
 
 
 


