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Congratulations! 
 
You have just purchased one of the most powerful, easy to use and lowest cost 
data loggers available.  TOU SMARTloggers are characterized by: 
 

1. Ease of installation, no wires to connect 
ü Installs in seconds. Really! 

 
2. No Electricians needed 

ü Save some serious money! 
 

3. Easy to use software for analysis and graphing 
ü Lots of useful features! 

 
4. High reliability  

ü You can count on the instruments to provide years of reliable 
data! 

 
5. Long battery life (5+ years) 

ü ²ƻƴΩǘ ƭŜǘ ȅƻǳǊ ǇǊƻƧŜŎǘ ōŜ ŘŜǊŀƛƭŜŘ ōȅ ŀ ŘŜŀŘ ōŀǘǘŜǊȅΗ 
 

6. Third Generation TOU SMARTlogger  features include: 
ü Total On-Time Display 
ü Percent-On Display 
ü USB communications for faster data retrieval 
ü Smaller size! 1/3 the size of the old ones 
ü Replaceable Battery 

 
We are certain that you will find the new 3rd Generation TOU SMARTloggers to 
be one of your most-used survey tools.  
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²ƘŀǘΩǎ bŜǿ ²ƛǘƘ ¢ƘŜ оrd Generation SMARTloggersϰ? 
A lot! The TOU 3G SMARTloggers are completely redesigned. Now they are: 

 
  Smaller:  About 1/3 the size of the old loggers. 
  Lighter:  Only 1.4 oz (40.0 grams) 
  Faster:  USB communication for <20 second downloads 
  Upgradeable:  New features can be added through firmware updates 
  More Informative:  5 digit LCD shows On-Time, Percent On 
  Easier:  User replaceable battery 
  New Version:  CONTACTlogger for switches and relays 

 

SMARTwareã 2009 
SMARTware now installs more easily, with fewer problems, on more PC operating systems, 
and on more manufacturers of PCs than ever before.  
 
The 3rd Generation SMARTware (2006, 2008 & 2009) is very different from earlier versions. 
bŜǿ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛǘŜƳǎ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊ άǳƴŘŜǊ ǘƘŜ ŎƻǾŜǊǎέ ŎƘŀƴƎŜǎ ǘƻ Ƨǳǎǘ 
make the software friendlier, more robust, and easier to use. 

 

New Features for SMARTware 2006/2008/2009 
1. USB communication: 

-  Take advantage of the faster communication speeds of USB. Download a full memory 
from the logger in less than 20 seconds. 
-  5ƻƴΩǘ ǿƻǊǊȅ ŀōƻǳǘ ǎŜǘǘƛƴƎ ǘƘŜ ǇƻǊǘ ƴǳƳōŜǊ ƛƴ ǎƻŦǘǿŀǊŜΦ ¢ƘŜ ¦{. ŘƻŜǎ ƛǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅΦ  

2. Reprogrammable TOU Firmware:  Now changes, updates, and improvements can be 
uploaded into the loggers 

3. Import CSV File:  Makes changes to a data file in Excel® then import it back to SMARTware 
for more analysis. 

4. Edit the Data:  Now the data can be edited for errors in the clock or for removing records 
that are unneeded. 

5. Backward compatible with all legacy TOU SMARTloggers. 
6. More information is shown in Status Screen including number of transitions recorded. 
7. More intuitive menu commands. 
8. Summary Report: The Summary Report is now organized in a more logical, user-friendly 

fashion. Also, the Percent On is now calculated by dividing the Total On-Time by the Total 
Elapsed Time (it was previously derived from the Reset Time and Date). And, back by 
popular demand, the Total Elapsed Time is again listed. The Summary Report is now more 
useful than ever. 
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Quick Start: Get up and running in 5 minutes! 
 

Install the SMARTware 2009 Software on your Computer  
(see also Section III.A) 
 
1. Place the software CD into your CD or DVD drive. The software will start automatically;   

Windows XP® users just answer the questions. 

2. For Windows Vista®, click on the SETUP.EXE button and allow the installer to continue. 

3. Next connect the USB communication cable to any USB port on the computer. 

4. Windows will display a message that your hardware is connected. 

5.  SMARTware and your USB com cable are now ready to use with a SMARTlogger. 

 

Setup the TOU Logger for a Monitoring Session 
 

1. Double click on the SMARTware icon on the Windows® Desktop to start the application.  

2. Connect the logger to a computer USB port with the USB Communication cable. 

      Note: SMARTware 2009 works with Windows Vista®, XP, 2000, and NT operating systems, but not 
Windows 98® or earlier operating systems. 

3. With SMARTware open, click on Logger, and then Logger Clock ǘƻ ǎŜǘ ǘƘŜ [ƻƎƎŜǊΩǎ ǊŜŀƭ-time clock 
to the correct, local time. 

4. (Optional) Use Logger; EŘƛǘ [ƻƎƎŜǊ 5ŜǎŎǊƛǇǘƛƻƴ [ƛƴŜΧ to include an additional description in the 
logger.  

 

Begin Monitoring 

1. Disconnect the logger from the communication cable. 

2. Choose an appropriate location to place your TOU SMARTlogger. (Refer to Page 7.) 

3. If using a LIGHTING, MAG, or CTlogger, you may wish to set the logger's sensitivity level.  (Refer to 
Page 8.) 

4. Verify that the ON symbol  is displayed when the device being monitored is on, and that the 
symbol disappears when the monitored device is off. 

5. Clear the logger's memory with the RESET switch. Push and hold the button for several seconds 
ǳƴǘƛƭ ǘƘŜ ŘƛǎǇƭŀȅ ǎƘƻǿǎ άǊ9{9ǘΦέ 

6. Record the logger's location and serial number on a separate piece of paper for easy retrieval 
later. 

7. Tip:  Sometimes taking a photo of the installation can make finding the logger at retrieval much 
easier. 
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Retrieve and Analyze Data from a SMARTloggerÊ 
 
1. Connect the logger to the computer using the USB Communication cable. 

2. Start SMARTware and use the Logger; RŜǘǊƛŜǾŜ 5ŀǘŀΧ command to retrieve the data from the 
logger and save it to the computer hard drive. 

3. Use any of the options in the Data menu to study the data or use File; Save As to save the data file 
in a .csv (comma separated value) format for opening in a spreadsheet such as Excel®. 

 
 
 
 
 

The TOU SMARTlogger Layout 
 

      {ŜƴǎƻǊ άhƴέ 
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I. INTRODUCTION TO THE SMARTloggerϰ MODELS AND SOFTWARE 

   
TOU SMARTloggers are single channel, on-off status data loggers.  They are designed to 
provide Total On-Time and Time-Of-Use (TOU) information about energy consuming 
devices with a constant power draw as well as the operating schedule for any device.   The 
TOUs record the time (to the second) that a device turns on, and then again when it turns 
ƻŦŦΦ ¢ƘŜ Řŀǘŀ ǎŀǾŜŘ ǘƻ ǘƘŜ ƭƻƎƎŜǊΩǎ ƳŜƳƻǊȅ ƛǎ ŀ ǎŜǊƛŜǎ ƻŦ ƻƴ-off transitions and time stamps 

such as shown below. The Total On-Time ŀƴŘ tŜǊŎŜƴǘ hƴ ŀǊŜ ǎƘƻǿƴ ƻƴ ǘƘŜ ƭƻƎƎŜǊΩǎ р ŘƛƎƛǘ [/5 ǎŎǊŜŜƴΦ 
 

Data stored in the logger can be downloaded to your 
computer, where the SMARTware 2009 Software will 
analyze and graph the data, or let you export the data and 
analyze it using the software of your choice, such as Excel®. 
 
 
 
 

There are four logger models: 
 
  

The LIGHTINGloggerã, Model TOU-L, for monitoring lights. 
 

 

 

The MAGloggerã, Model TOU-M, for monitoring electric motors, electric water 
heaters, appliances, computers, or any device generating a magnetic field. 
 

 
The CTloggerã, Model TOU-CT, for monitoring electric load status using a clamp-on 
current probe. 

       

The CONTACTloggerϰ, Model TOU-C, for monitoring relay closures, switches, and 
digital on/off signals. 

 
The information you can obtain includes: 
 

¶ Total On-Time and Percentage of the time the device was on since Reset from the display, and 
from the stored data: 

¶ Statistics, such as operating schedule, cycling frequency and number, average on-time, and more. 

¶ Graphs, including on-off transitions, line, and block graphs, like the one on the following page. 
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Example of an On-Time Graph 

 
 

Export formats: 

¶ Data can be exported as a .csv file (comma separated value) that can be easily read by 
spreadsheet programs, such as Excel®, for further analysis. 

¶ Graphs can be copied to the Windows® clipboard and pasted into other programs such as word 
processors for creating reports. 
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II.   SPECIFICATIONS & SYSTEM REQUIREMENTS 
 

II.A.  SMARTlogger Specifications 
 

Dimensions: Φтр · мΦр · нΦрέ  όмф · оу · сп ƳƳύ 
 

Weight: 2 oz. (40 gm)  TOU-L, TOU-M, and TOU-C  (TOU-CT 160 gm/1.4 oz) 
 

Mounting:  
LIGHTINGlogger Rare Earth Magnets with 4 lb (18N) breakaway force from steel or use 

mounting hole with a screw 
MAGlogger Velcro Strip® or mounting hole 

CTlogger Velcro Strip® or mounting hole 
CONTACTlogger Velcro Strip® or mounting hole 

 
Display: 5 digit LCD showing logger sensing, Total On-Time and Percent On 

since Reset 
Units: Time stamp records in month, day, year, hour, minute, second. 
Event Counting: Max frequency = 1 Hz 

 
Typical Sensitivity:  

LIGHTINGlogger At maximum sensitivity:  23 foot-candles 
At minimum sensitivity:  5000 foot-candles 

MAGlogger At maximum sensitivity: 15 milliGauss  
At minimum sensitivity:   3000 milliGauss 

CTlogger At minimum sensitivity:   0.25 amps 
At maximum sensitivity:  16 amps 

CONTACTlogger Dry contact, unenergized switch or open collector transistor 
 

Power: User-replaceable battery provides 5+ years of operation. 
 

Clock Accuracy: True Calendar, Real-Time Clock Crystal controlled to 20 ppm, or better 
than 1 minute per month 
 

Resolution: 1 second 
 

Operating 
Environment: 

0 C̄ to 60̄C (32̄ F to 140̄F), non-condensing humidity 
 

Memory Capacity: 8,000 transitions 
 

Communication: USB with SMARTlogger Communication Cable 
 

Data Analysis: SMARTware 2009 software provides statistics, min, max, and average, 
graphics, and the ability to export data into Excel® (.csv) format. 
  

Warranty: 3 Years 
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II.B. Minimum System Requirements 

 

Operating System:  Windows® Vista, XP, 2000, and NT 

Hard Drive:  50MB minimum available 

Graphics:  SVGA or higher resolution (800X600) 

Communications Port:  One USB Port 

CD Drive:  One CD or DVD drive required for software installation. 
 
 
 
 

The TOU SMARTlogger Layout 
 

      {ŜƴǎƻǊ άhƴέ 
(Missing when Off) 
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 III.  USING THE TOU Series SMARTloggersã 
 
You can install the TOU SMARTlogger in seconds, without an electrician, by following these simple steps 
(explained in more detail in section III.B): 
 
 1. Using the SMARTware software, set the logger's internal clock, and 

give the logger an identifying name.   
 
 2. Record the installation date or time on the back of the logger. 
 
 3. Choose an appropriate location to place your logger and attach it securely. 
 

 4. Set the logger's sensitivity level. Verify that the logger symbol  is displayed when the monitored 
device is on, and that the symbol is blank when the monitored device is off. 

 
5.   Clear the logger's memory by pushing and holding the RESET switch with a screwdriver or paper 
clip and hold until the LCD shows rESEt.  
 
Note: Holding the Reset switch down for ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŦƛǾŜ ǎŜŎƻƴŘǎ ǿƛƭƭ ŎŀǳǎŜ ά/[9!wέ ǘƻ ŀǇǇŜŀǊ 
on the LCD. This function resets the internal date to 01/01/2001 and the time to 12:00am. You will 
ǎǘƛƭƭ ōŜ ŀōƭŜ ǘƻ ǊŜŎƻǾŜǊ ȅƻǳǊ Řŀǘŀ ǳǎƛƴƎ ά{ǇŜŎƛŀƭ CǳƴŎǘƛƻƴǎέ ŀŦǘŜǊ ȅƻǳ ƘŀǾŜ ŎƭŜŀǊŜŘ ƛǘΦ wŜƳŜƳōŜǊ ǘƻ 
reǎŜǘ ȅƻǳǊ ƭƻƎƎŜǊΩǎ Řŀte and time by going to Logger; Logger Clock; Synchronize Time to Match PC 
(or Manually Set Logger Clock) after pressing RESET. 

 
 6. Record the logger's location and serial number on a separate piece of paper (or on the Notes page 

at the back of this manual) for easy retrieval. 
 
 7. When the monitoring period is done, retrieve the logger.  Record the removal date on the back of 

the logger. Connect the logger to a computer to retrieve the data. 

These steps are described in more detail beginning in Section III.B on page 6. 

III.A. Introduction to SMARTwareϰ 2009 

To use the SMARTware 2009 software it must first be installed on your computer.  

If you are a New User of SMARTware and SMARTloggers (or upgrading from SMARTware 2008): 

1.  Place the software CD into your CD or DVD drive. The software will start automatically; Windows 
XP® users just answer the questions. 

2. For Windows Vista®, click on the SETUP.EXE button and allow the installer to continue. 

3. Next connect the USB communication cable to any USB port on the computer. 

4. Windows will display a message that your hardware is connected. 

5.  SMARTware and your USB com cable are now ready to use with a SMARTlogger. 

If you are upgrading from SMARTware 2006 and you want to keep using the old USB communication 
cable the new software will be loaded into a different folder on your computer than where the old version 
is located. Do not uninstall SMARTware 2006 because the driver for the old USB communication cable is 
still needed for the old cable.  
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Install the software as in steps 1 through 5 above. Note that new data files will stored in 
C:\DENT\SMARTware\Data. Unless they are moved, old data files will still be found in 
C:\ProgramFiles\DENT\SMARTware\Data 

If you are upgrading from SMARTware 2006 and you do NOT want to keep using the old USB 
communication cable (because you have a new cable) the new software will be loaded into a different 
folder on your computer than the old version is located.  

First uninstall the old version of SMARTware then install the software as in steps 1 through 5 above. Note 
that new data files will stored in C:\DENT\SMARTware\Data. Unless they are moved, old data files will still 
be found in C:\ProgramFiles\DENT\SMARTware\Data. Note also that old versions of the USB 
communication cable will not work after the old version of SMARTware 2006 has been removed. 

 

When the SMARTware 2009 software is open, the MAIN MENU will appear which consists of one line of 
standard Windows® menus and a lower line of "hot buttons" that can access many of the most commonly 
used software functions with just one click of the mouse. 

 

MAIN MENU         

 

 

Communicating with the Logger:  Since the TOU SMARTloggers have no user interface on the logger, all 
communication must happen through a computer (PC) using the SMARTlogger USB Communication 
Cable. Note that the cable only connects to the logger one way with the tab down. Also, make sure to 
ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ¦{. /ƻƳƳǳƴƛŎŀǘƛƻƴ /ŀōƭŜ ŦǊƻƳ ǘƘŜ ƭƻƎƎŜǊ ŀŦǘŜǊ ȅƻǳΩǾŜ ŘƻǿƴƭƻŀŘŜŘ ǘƘŜ Řŀǘŀ ǘƻ ǇǊŜǾŜƴǘ 
draining the battery. 

  

TECH TIP:  If you have difficulty getting the PC to connect to the SMARTlogger, try plugging the 
Communication Cable into a different USB port. If you are using a USB hub, try plugging the 
Communication Cable directly into a USB port on the PC. 

TECH TIP:  Quickly set the PC default values by clicking on the   PC Setup button on the screen. 

III.B. Detailed Explanation of Using the Logger 

 1.  Set the Clock 

 Connect the SMARTlogger to the 
computer with the USB 
communication cable.  Use the 
SMARTware 2009 command:  
Logger; Logger Clock and then 
manually set the time or use the PC 
clock to automatically set the logger 
clock to your time zone.   
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Use Logger; EŘƛǘ [ƻƎƎŜǊ 5ŜǎŎǊƛǇǘƛƻƴ [ƛƴŜΧ to give an identifying name to the logger (optional).  This name 
will appear on all reports and graphs you create with the SMARTware.  Disconnect the logger from the USB 
cable. 

 

 2. Record Installation Time 

 Record the installation time on the label space provided on the back of 
the logger, as shown at the right. 

 

 

 3.  Place the Logger 

 

LIGHTINGloggerϰ: The unlabeled hole in the middle of the left edge of the LIGHTINGlogger 
contains the light sensor.  Install the LIGHTINGlogger so that the light sensor is aimed toward the 
light source to be monitored and away from any stray light sources, such as lamps or windows, 
which could cause false monitoring.  Watch for security lights that are on continuously. 

 
When monitoring fluorescent lighting, place the LIGHTINGlogger inside the fixture and attach using the 
magnets on top.  When monitoring incandescent lighting, high temperatures must be considered. The 
maximum temperature rating of all SMARTloggers is 140oF (60oC).  In terms of distance, that is 
approximately 8 inches (20 cm) horizontally from a 100 watt bulb in free-moving air. If it is not possible to 
mount the logger at an appropriate distance using the magnet supplied, then hang it with wire, or attach it 
with adhesive tape, or Velcro®.   
 
Use a Ziploc® or similar plastic bag to protect the logger from moisture. 
       
For high temperature or hard-to-reach locations, DENT Instruments offers a long-reach, flexible, fiber optic 
sensor, so that you can place the logger conveniently away from the light fixture. These fiber optic sensors 
are available in custom lengths from one foot up to twenty feet long. Contact DENT for availability. 
 

MAGloggerϰ: The MAGlogger is designed to attach to the motor case using the enclosed 
Velcro® fasteners.  The surface of the motor case must be clean before the Velcro® will 
adhere to the motor.  Duct tape or other fasteners may also be used. 
 

Use a Ziploc® bag to protect the logger from moisture and contaminants when in a harsh, wet, or outdoor 
locations. 
 
Because of differences in motors, some brief experimentation may be required to locate the logger in an 
optimum sensing position.  The MAGlogger's sensitivity can depend on the orientation of the logger on the 
motor being monitored. 
 
The internal magnetic field sensor is located at the left side of the logger, behind the display.  First place 

the logger on the running motor right side up. If required, rotate it until the MAGlogger's ON symbol  
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is shown.  If you cannot find a location on the motor that activates the logger, try rotating the logger onto 
its sides, ends, and back at different locations on the motor, until the ON symbol is displayed. 
 
The MAGlogger can also be used to monitor individual conductors carrying one amp or more.  This ability 
makes the MAGlogger a versatile monitoring tool.  For example, a water heater can be monitored by 
attaching the logger to the power wiring with tape or by laying it on top of the heater near where the 
wiring enters at the top of the tank or over the thermostat cover.  Separating the wires may be 
unnecessary for larger loads. 
 
Use the MAGlogger on water heaters, furnaces, boilers, appliances, and of course, motors. 

 
CTƭƻƎƎŜǊϰ:  Simply clip the CT (current transformer) over any conductor carrying 0.25 amp AC 
or more. 
 

Secure the logger itself with Velcro® or duct tape.  Use a Ziploc® bag to protect the logger from moisture, if 
necessary. 

Note:   You cannot place the current transformer around both wires of different phases (on appliances with 
two-conductor power cords, for example). To monitor equipment with two conductor power cords, 
separate the wires so that the current transformer is placed around only one wire. 

TECH TIP:  When monitoring devices that have power cords, use a short extension cord where the individual 
wires have been separated to clamp the CT around just one.  Exercise extreme care that none of the 
insulation around any of the wires is cut or otherwise exposes a bare wire. 

The logger is activated when there is more than 0.25 amp of current flowing through the wire to the 

device being monitored.  The logger is sensing the load when the ON symbol  shows in the display. 

 

CONTACTloggerϰ:  The CONTACTlogger is designed to monitor switches and relays. It comes 
with a 3 foot (90 cm) pair of wires that are connected to the switch or relay. The 
CONTACTlogger can only be used on un-ŜƴŜǊƎƛȊŜŘΣ άŘǊȅ ŎƻƴǘŀŎǘέ ŘŜǾƛŎŜǎΦ  

Secure the logger itself with Velcro® or duct tape.  Use a Ziploc® bag to protect the logger from 
moisture, if necessary. 

 

4.  Set the Logger Sensitivity  

LIGHTINGlogger: You can adjust the LIGHTINGlogger for various ambient light conditions by 
turning the screw labeled "SENSITIVITY."  The LIGHTINGlogger is sensing the lights when the 

display ON symbol  is shown.  Adjust the sensitivity using a small screwdriver so that, in the 
highest ambient light conditions and with the light to be monitored off, the logger is off (ON 

symbol is missing). The logger should then show the ON symbol when the monitored light is turned on.   
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Using a screwdriver to turn the sensitivity screw clockwise towards the "+" will 
make the LIGHTINGlogger more sensitive to light.  DO NOT OVERTURN! THE 
SCREW WILL ONLY TURN THROUGH ABOUT 270O. Greater sensitivity allows it 
to be used in areas of low ambient light and will allow a dimmer light source to 
activate the LIGHTINGlogger.  Making the LIGHTINGlogger less sensitive to light 
allows it to be used in areas of high ambient light without activating until the 
monitored light is turned on. 

 

MAGlogger and CTlogger: Normally, set the sensitivity to maximum (all the way 
clockwise).  Otherwise, if a constant background load is not to be monitored (e.g. the 
defrost cycle in a refrigerator), set the sensitivity so that the unwanted load will not 
activate the logger.  Use a screwdriver to turn the sensitivity screw clockwise for greater 

sensitivity or counter-clockwise for less sensitivity.  Some experimentation may be needed to find the right 
setting. 

The CONTACTlogger does not have a sensitivity adjustment. 

5.  Reset the Memory 

If the data in memory are not part of the current experiment, insert a small screwdriver or paperclip into 
the hole labeled "RESET" and push and hold down the recessed button for approximately 2 seconds until 
ǘƘŜ ǿƻǊŘ άǊ9{9ǘέ ŀǇǇŜŀǊǎ ƛƴ ǘƘŜ ŘƛǎǇƭŀȅΦ ¢Ƙƛǎ ǿƛƭƭ ŎƭŜŀǊ ŀƴȅ Řŀǘŀ ŦǊƻƳ ǘƘŜ ƭƻƎƎŜǊϥǎ ƳŜƳƻǊȅΦ  .Ŝ ǎǳǊŜ ǘƻ Řƻ 
this after you have set the sensitivity.  

Note: Holding the Reset button Řƻǿƴ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŦƛǾŜ ǎŜŎƻƴŘǎ ǿƛƭƭ ŎŀǳǎŜ ά/[9!wέ ǘƻ ŀǇǇŜŀǊ ƻn the 
LCD and resets the internal date to 01/01/2001 and the time to 12:00 am. Be sure to set the time and date 
before starting a new logging session. 

TECH TIP: This will clear all data from the logger memory.  In the event this happens inadvertently, see the 
section "Special Functions" on page 14 to find out how to retrieve lost data. 

6.  Record Serial Number and Location 

It is important to note the location of the logger on a separate piece of paper, since it is easy to 
forget where you put it. Using a digital camera to take a picture can also be very helpful at the 

time of retrieval to help you find your logger again. 

7.  Retrieve Data from the SMARTlogger 

At the end of a monitoring session, remove the logger from its monitoring 
location.  Record the removal date on the back of the logger.   Recording the 
beginning and end times of the monitoring is useful when additional 
transitions are recorded by the logger before or after the monitoring and it is 
desƛǊŀōƭŜ ǘƻ άŎƭƛǇέ ǘƘŜ ŜƴŘǎ ƻŦŦ ƻŦ ǘƘŜ ŘŀǘŀΦ  {ŜŜ ŀƭǎƻ ǇŀƎŜ нс ŦƻǊ ŀ ŘŜǎŎǊƛǇǘƛƻƴ 
of how to extract a range of data from the file. 
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TECH TIP:  After removing a TOU-L LIGHTINGlogger set the sensitivity to minimum to avoid adding 
unwanted transitions to the data during transport. 

Connect the Logger to your computer with the SMARTlogger USB Communication Cable.  The 
communication cable is required for proper communication between the computer and logger.  Do not 
use any other USB cable. 

All models of the TOU SMARTlogger family communicate with the same type of communication cable and 
SMARTware software.   

8.  Data Analysis 

SMARTware 2009 ƻŦŦŜǊǎ ŀ ƴǳƳōŜǊ ƻŦ άƻƴŜ-ǘƻǳŎƘέ ŀƴŀƭȅǎŜǎ ƛƴŎƭǳŘƛƴƎΥ {ǳƳƳŀǊȅ ǎǘŀǘƛǎǘƛŎǎΣ Load Profiles, 
Multiple logger file combination, Analysis by Time-Of-Use rate periods (Rate Schedule Analysis), Run-Time 
graphs and numerous other features. These are described in detail in Section IV beginning on page 11. 

In addition to the built-in analysis capability, SMARTware 2009 allows you to export the data in a .csv 
format (ASCII) which can be opened in Excel® and other spreadsheet programs for even more analysis. 
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IV.  SMARTware 2009 MENU COMMANDS 

This section is a line-by-line description of every feature in the SMARTware software.  The order of 
presentation is from left to right and top to bottom for each command in the Windows Menu. 

When the SMARTware software is first launched, the MAIN MENU will appear which consists of one line of 
standard Windows® menus and a lower line of "hot buttons" (Page 34) that can access many of the most 
commonly used software functions with just one click of the mouse. 

 

MAIN MENU        

 

 

Note:  Because Windows 2000® and higher uses context sensitive Automatic Menu Switching, only the 
commands that are active will appear.  When you click on File you will probably see a different list of 
commands. 

Note:  CƻǊ άǇƻǿŜǊ ǳǎŜǊǎέ Ƴŀƴȅ ƻŦ ǘƘŜ ƳŜƴǳ ŎƻƳƳŀƴŘǎ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ ǘƘǊƻugh shortcut keyboard 
commands (e.g., Ctrl + O to open an existing file) or from the hot buttons located on the line below the 
main menu. 

 

File                              

Typical Windows® commands are found in this menu. 

OǇŜƴΧ 

The Open function opens an existing Data File already stored somewhere on the 
computer hard disk.  It operates the same whether or not you are connected to 
a Logger. 

TECH TIP: The default folder from which files are opened or saved to may be 
changed through the Tools; PC Setup menu. See also page 17. 

Close 

Closes only the currently active file.  If multiple files are open, the active file is 
the one with the illuminated top border.  

Save 

Saves a data file that has been Extracted from another file. 

Save AǎΧ 

Saves a Data File that has been retrieved from a logger to a new name or location. It also allows saving 
Transition Data Points, Time Series Data Points or Load Profile Data Points to a .csv (Comma Separated 
Value) that can be easily imported into spreadsheets such as Excel®. 

Note:  Graphs cannot be saved. However, they can be printed using the File; Print command. 
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TECH TIP:  Graphs (and any other image on the computer screen) can be copied and pasted to other 
applications using Print Screen key (PrtScn) to copy the image to the clipboard. Then use Ctrl + V to paste 
the image into a different application. To edit the image first, paste it into your image editing software, 
such as Microsoft Paint® (in Start; Programs; Accessories). 

ExpƻǊǘ 5ŀǘŀ CƛƭŜόǎύΧ 

Export allows a quick and simple way to convert one, or several files simultaneously, from a .log binary file 
into a .csv (comma separated value) file that can be read by a number of third party applications such as 
Microsoft Excel®.   

To view the data from a spreadsheet program such as Excel®, follow these steps: 

1.  After retrieving the data from the Logger and saving the file on the PC use Data; Export Data 
CƛƭŜόǎύΧǘƻ ǎŜƭŜŎǘ ǘƘŜ ŦƛƭŜ ǘƻ ŜȄǇƻǊǘΦ 

2.  Click Open to begin the export the data to .csv file.  
3. To view the .csv file, start the spreadsheet program (Excel® or other spreadsheet program). 
4. Use the File; hǇŜƴ ŎƻƳƳŀƴŘ ƛƴ ǘƘŜ ǎǇǊŜŀŘǎƘŜŜǘ ŀƴŘ ǎŜƭŜŎǘ ά!ƭƭ CƛƭŜǎέ ƛƴ ǘƘŜ ōƻȄ CƛƭŜǎ ƻŦ type: 
5. Open the .csv data file from the folder you specified, for example,  
      C:\Program Files\DENT\SMARTware\Data\name of file.csv 

 

Note:  The new file will be placed in the data folder specified in the Tools; PC {ŜǘǳǇΧ ƳŜƴǳΦ 

Export may be used to convert multiple files simultaneously to a .csv format. Use the standard windows 
commands Ctrl + mouse click to select non-adjacent files or Shift + mouse click to select all files between 
the first and last selected.  

 

IƳǇƻǊǘ /{± CƛƭŜΧ 

Allows a data file that had been modified in Excel® (for example) to be imported back into a .log format 
and analyzed in SMARTware.  

Prƛƴǘ {ŜǘǳǇΧ 

Allows the user to select the printer to be used, paper tray source, and paper orientation. 

Print Preview 

Displays on the computer screen the document to be printed as it will appear on the paper. 

Print 

Allows the user to select the pages to be printed and initiate printing. 

Exit 

Exits and closes the SMARTware 2009 program.  
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Edit                                       

 

The Copy function is a standard Windows
®
 clipboard function.  Text or graphics can be copied and then 

pasted into other applications such as word processors. (Edit; Copy or Ctrl + C) 

 

 

 View                                            

 
The View functions relate to what is shown on the computer monitor. 

Font 

Font can be used to change the font of the text in either the Summary report or in the Transition, Time 
Series or Load Profile Data Points view.  It does not affect any of the graphical views. The change made 
to the default fonts can be printed but they do not persist in a copy command. 

Toolbar and Status Bar 

The toolbar line (Hot Buttons under the main menu, see Page 34 for a description of the Hot Buttons) 

and the status bar at the bottom of the screen may be turned on or off by selecting ( ) or deselecting 
by clicking on the selection box with the mouse.  The status bar provides additional explanation of the 
function of a menu command when the mouse cursor is held over the command in question. 
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Logger 

Use the Logger menu to retrieve data, set the logger clock and 
interact with the logger. 

 

 

 

Retrieve Data... 
 

Retrieves data from the logger and saves as a .log file to the hard disk.  First connect the logger to the 
computer with the SMARTlogger USB Interface cable and then click on the RetǊƛŜǾŜ 5ŀǘŀΧ command.  
Before retrieving the data, the software will check the connection to the logger and prompt you for a 
data file name.  The default will be the Logger serial number plus 2 digits that correspond to the number 
of times that data has been retrieved from the Logger and stored in that folder. 

The data will be saved to the default folder unless you choose to send it into another folder.  The data 
folder can be set in Tools; PC Setup; Data Files Saved To:  (See also page 17). The default data folder is 
C:\Program Files\DENT\SMARTWARE\DATA.  The Retrieve Data command will not affect the data stored 
in the logger; the data is not erased when read. 

To view a data file, use Data; OǇŜƴΧ and then choose the file desired.   

The binary .log data files may also be exported in a comma separated value (.csv) ASCII file that can be 
used in other applications such as a spreadsheet or database. Use File; Save AǎΧ to save in the .csv 
format  

 

Display Logger Status 

Reads and displays current state of logger's sensor (on or off), current date and time of logger's internal 
clock, last reset time, cumulative on-time, and other information. Using this function returns a screen 
similar to the one below: 
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Logger Clock 

This function allows you to change 
the logger's internal clock. You may 
set the time manually or 
ǎȅƴŎƘǊƻƴƛȊŜ ǘƘŜ ƭƻƎƎŜǊΩǎ ŎƭƻŎƪ ǘƻ 
the PC. 

Mŀƴǳŀƭƭȅ {Ŝǘ [ƻƎƎŜǊ ¢ƛƳŜΧ  
Allows user to set the logger date 
using the MM/DD/YY format.  Also allows user to manually set the internal clock. Use a 24-hour format. 

SȅƴŎƘǊƻƴƛȊŜ ¢ƛƳŜ ¢ƻ aŀǘŎƘ t/Χ  With this option the computer clock is read and automatically updates 
the Logger. 

Note:  The Synchronize... function does not ask if you are sure if you want to set the logger clock to 
match the PC before doing so. 

 

 WARNING:  Changing the logger's date or time in the middle of a monitoring session can 
have undesirable effects.  If the date or time is advanced, a gap in the data would result.  If 
the date and/or time is set back, overlapping data will result.   

In both cases, statistical summaries and graphs would provide invalid results.  We 
recommend that you export the entire data set to a spreadsheet if a global time change is required. 
Otherwise use the function Data; Extract a Range of Data to extract and analyze only part of the data. 

 

EŘƛǘ [ƻƎƎŜǊ 5ŜǎŎǊƛǇǘƛƻƴ [ƛƴŜΧ 

A user-defined description is stored in the logger to help identify the specific logger.  

If you wish to change this description after retrieving data from the logger (with an open file) use Data;  
9Řƛǘ CƛƭŜΩǎ 5ŜǎŎǊƛǇǘƛƻƴ [ƛƴŜ. 

 

Clear Logger MŜƳƻǊȅΧ 

Performs the same function as manually pressing the RESET button on the logger.  It will clear the entire 
memory in the logger.  If reset accidentally, the data can still be retrieved using the Special Functions 
command (see following section). 

Note: Holding the Reset button Řƻǿƴ ŦƻǊ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŦƛǾŜ ǎŜŎƻƴŘǎ ǿƛƭƭ ŎŀǳǎŜ ά/[9!wέ ǘƻ ŀǇǇŜŀǊ ƻƴ ǘƘŜ 
LCD and resets the internal date to 01/01/2001 and the time to 12:00 am. Be sure to set the time and date 
before starting a new logging session. 
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Special Function;  Retrieve ALL Data from the Logger 
 

 

Retrieves ALL data from the logger's memory.  Use this after an accidental reset of the logger.   
 
All 8,000 data points in the logger's memory will be retrieved; only a portion of which are the actual or 
άǊŜŀƭέ ŘŀǘŀΦ  ¦ǎŜ Data; Extract a Range of Data to clip out only the records which represent good data. 
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Tools 
 
 
P/ {ŜǘǳǇΧ 

PC Setup allows the user to configure the host computer to work with the TOU Loggers.  It sets the 
default analysis views, file storage folders and selects the direct connect (RS-232) port when used with 
older, legacy SMARTloggers. 

 

Default Logger Connection Type  Sets the default for which type of logger is to be connected to the PC. 
Note that SMARTware will automatically detect which logger type is connected to the PC. If an older, 
serial logger is used, the Com Port it is connected to must be specified. If a serial logger is used, it must 
have a separate serial communication cable. 

Default Data View  Sets the default for how the data will first be displayed when a data file is opened. 

Default Display  Sets various data analysis default values. 

Time Series  5ŜŦŀǳƭǘ ŦƻǊ ǘƘŜ ǘƛƳŜ άōƛƴέ ǎƛȊŜ ǿƘŜƴ viewing the data in a time series format or the load 
profile data points. 

On-Time Graph  Shows the On-Time graph  in a weekly or a monthly format. 

Load Profile  Shows the Load Profile graph as a Daily (24 hour) or weekly load profile. 

Load Profile Data  Sets which days will be used in the Load Profile. 
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Data Files Saved To:  Sets the default folder the data files will be saved in.  When retrieving data files 
using the Logger;  RŜǘǊƛŜǾŜ 5ŀǘŀΧ function, the data files will be sent to the folder specified here. 

Note:  All of these default values can be overridden during the viewing of the graphs or data. 

TECH TIP:  Setup the PC quickly by clicking on the  PC Setup button on the Hot Button line. 

The 3G (Third Generation) SMARTloggers offer a feature found in no other loggers of similar price. In 
addition to updates and new features added to SMARTwareΣ ƴŜǿ ŦŜŀǘǳǊŜǎ ŀǊŜ ŀŘŘŜŘ ǘƻ ǘƘŜ άŦƛǊƳǿŀǊŜέ ƛƴ 
the logger itself. Contact DENT Instruments for more information. 

¦ǇŘŀǘŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ {ƻŦǘǿŀǊŜΧ 

Use this to add new features to the USB Communication Cable 

Update Logger SoftwareΧ             

Use this function to add new features to the SMARTlogger. 
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Data 

 

Open Data FileΧ 

Has the same function as File; OpenΧ  It is used to select and open a data 
file for viewing, graphing or analysis. 

Note: After opening a data file, Summary, View DŀǘŀΧ ±ƛŜǿ GǊŀǇƘǎΧ ŀǎ 
well as additional controls can be accessed from the drop-down menus at 
the top of the open data window(s). 

TECH TIP:  Quickly open a file for analysis by clicking on the  File 
Open button on the Hot Button line. Or use the Ctrl + O keys together. 

 

Retrieve Data... 

Retrieves data from the logger and saves as a .log file to the hard disk. 

ExpƻǊǘ 5ŀǘŀ CƛƭŜόǎύΧ 

Export allows a quick and simple way to convert one, or several files simultaneously, from a .log binary file 
into a .csv (comma separated value) file that can be read by a number of third party applications such as 
Microsoft Excel®.   

To view the data from a spreadsheet program such as Excel®, follow these steps: 

1.  After retrieving the data from the Logger and saving the file on the PC use Data; Export Data 
CƛƭŜόǎύΧǘƻ ǎŜƭŜŎǘ ǘƘŜ ŦƛƭŜ ǘƻ ŜȄǇƻǊǘΦ 

2.  Click Open to begin the export the data to .csv file.  
6. To view the .csv file, start the spreadsheet program (Excel® or other spreadsheet program). 
7. Use the File; hǇŜƴ ŎƻƳƳŀƴŘ ƛƴ ǘƘŜ ǎǇǊŜŀŘǎƘŜŜǘ ŀƴŘ ǎŜƭŜŎǘ ά!ƭƭ CƛƭŜǎέ ƛƴ ǘƘŜ ōƻȄ CƛƭŜǎ ƻŦ type: 
8. Open the .csv data file from the folder you specified, for example,  
      C:\DENT\SMARTware\Data\name of file.csv 

 

Note:  The new file will be placed in the data folder specified in the Tools; t/ {ŜǘǳǇΧ ƳŜƴǳΦ 

Export may be used to convert multiple files simultaneously to a .csv format. Use the standard windows 
commands Ctrl + mouse click to select non-adjacent files or Shift + mouse click to select all files between 
the first and last selected.  

 

LƳǇƻǊǘ /{± CƛƭŜΧ 

Import is used to convert a .csv file back to a .log that can then be read by SMARTware. This is a very useful 
feature when a .log file needs to be edited. For example, assume the logger clock was not set to the 
correct time before the metering project began. The .log data could be exported, opened in Excel® and all 
of the date & time stamps edited to the correct time. The .csv file could then be imported back into 
SMARTware for further analysis. 
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Summary 

Provides a statistical summary (Total Elapsed Time, Total and 
Average On-Times and Off-Times, Total kWh Cost, etc.) of data 
stored in file. The SMARTware 2009 version of the Summary 
Report is more useful than ever and has been re-organized to be 
more logical and user-friendly. See the Example below: 

 
 
 
 

Example Summary Report 
Data File Name:                              Irrigation_Pump.log 

Logger Serial Number:  930922-364  
Description:  Irrigation Pump  

Logger Reset:  11/28/07 2:39:10 PM 
Elapsed Time Since Reset:  2129.48  hrs  

On-Time since Reset:  975.9 hrs 
Percent On Since Reset:  45.83%  

    
Connected Load:  3.5 kWh 

Energy Cost:  $0.08 per kWh 
    

Data Starts:  2/1/08   2:39:10 PM 
Data Ends:  2/25/08 7:20:13 PM 

Data Elapsed Time:  584.15 hrs 
Total kWh Cost:  $59.01  

Estimated Annual Hours On:  3160 hrs 
    

Number of Turn Ons:  591  
Percent On:  36.08 % 

Data On-Time:  210.74 hrs (737.6 kWh) 
Average On-Time:  0.36 hrs (1.2 kWh) 
Longest On-Time:  2.02 hrs (7.1 kWh) 
Shortest On-Time:  0.05 hrs (0.2 kWh) 

    
Number of Turn Offs:  591  

Percent Off:  63.92 % 
Data Off-Time:  373.41 hrs 

Average Off-Time:  0.32 hrs 
Longest Off-Time:  0.82 hrs 
Shortest Off-Time:  0.12 hrs 

      
TECH TIP:  If a connected load kW value has been set (see Set the Connected Load kW on page 28) then a 
kWh number will appear with every on-time value in the Summary.  
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Starting Ending Percent On 
7:00:00 AM 7:59:59 AM 19.0% 
8:00:00 AM 8:59:59 AM 51.8% 
9:00:00 AM 9:59:59 AM 51.4% 
10:00:00 AM 10:59:59 AM 41.7% 
11:00:00 AM 11:59:59 AM 36.0% 

Date  Starting Ending Percent On 
11/28/07 2:45:00 PM 2:59:59 PM 100.0% 
11/28/07 3:00:00 PM 3:14:59 PM 100.0% 
11/28/07 3:15:00 PM 3:29:59 PM 100.0% 
11/28/07 3:30:00 PM 3:44:59 PM 100.0% 

 

View DŀǘŀΧ  

View Data is used to choose the format of how the data is displayed. 

Note:  For Time Series Data and Load Profile Data the data views 
will use the default values set in Tools; PC Setup. 

TECH TIP:  Once a data file has been opened, the view can also be 
changed by clicking on the data presentation box at the top left of 
the data window. 

Transition Data Points  This view is of the raw data as it is stored 
in the logger.  A brief excerpt is shown below: 

   Date  Time  Transition 

  1 11/28/07 2:39:10 PM Was ON 
  2 11/28/07 4:28:35 PM Turned OFF 
  3 11/28/07 8:02:09 PM Turned ON 
  4 11/28/07 11:30:54 PM Turned OFF 
  5 11/29/07 7:35:41 AM Turned ON 
  6 11/29/07 7:35:43 AM Turned OFF 
  :       :          :   : 

Time Series Data Points  This view is similar to Transition Data Points and shows data after it has been 
ŎƻƴǾŜǊǘŜŘ ǘƻ ¢ƛƳŜ {ŜǊƛŜǎ ŦƻǊƳŀǘΦ  ά.ƛƴέ ǎƛȊŜǎ Ƴŀȅ ōŜ ǎŜǘ ŦǊƻƳ р ƳƛƴǳǘŜǎ ǘƻ нп ƘƻǳǊǎΦ  ¢ƘŜ ǘƛƳŜ ǎŜǊƛŜǎ Řŀǘŀ 
may also be exported in a .csv format for further analysis in spreadsheet(s) or other programs. An example 
of a Time Series Data set (converted from the Transition Data above) is shown below: 

The Percent On column is the percentage of time in the interval that the monitored load was on.  Note 
that the interval size is set to 15 minutes in this example. 

Load Profile Data Points    Creates a 24 hour or one week load profile from the data.  Note that the load 
profile interval is set to 1 hour in this example. 

A load profile takes all of the data collected by the logger and creates an average day (or week).  It does 
this by overlaying each day on top of one another and calculating an average day.  In the example below, 
for all of the days that the logger was monitoring and for the hour from 09:00 until 10:00, the load was on 
the 51.4% of the time. 

The load profile function is very powerful and 
allows you to change a number of parameters 
including which days are used in the calculation 
(weekdays only, weekend days only or all days).
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View GǊŀǇƘǎΧ  

 

View GǊŀǇƘǎΧ  is used to show the logged data in 
various graphical formats. The graphs types are 
explained in detail below.  

 

 

 

 

 

 

 

Time Series Graph  is shown in the example below.  To create this graph, the software first converts the 
transition data into a time series format. An example graph is shown below. The drop down boxes along 
the top of the graph allow for changing the view from a week of data at a time to viewing one month of 
data. The data interval may also be selected from 1 minute to 24 hours. 

 

 

 

 


