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Congratulations!

You have just purchased one of the most powerful, easy to use and lowest cost
data loggers availablefTOU SMAR®ggersare characterized by:

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

2. No Electricians needed
U Save some seriousoney!

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

4. High reliability
U You can count on the instruments to provide years of reliable
data!

5. Longbattery life (5+ years)
U22yQid £SO @2dz2NJ LIN22SO0G 06S RSNI AT

6. Thid Generation TOGMARTogger features include:
U Total ORTime Display
U PercentOn Display
U USB communidens for faster data retrieval
U Smaller sie! 1/3 the size of the old ones
U Replaceable Battery
We are certain that you will find the nevf &enerationTOU SMARIBggersto
be one of your mostised survey tools.
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A lot! The TOU 36GMARIbggersare completely redesigned. Now they are:

Smaller About 1/3 the size of the old loggers.

Lighter. Onlyl.40z @0.0grams)

Faster USB commuaation for <20 second downloads

Upgradeable New features can be added through firmware updates
More Informative: 5 digit LCD shows &imme, Percent On

Easier User replaceable battery

New Version CONTAQIggerfor switches and relays

SMARWare® 2009

SMARWare now installs more easily, with fewer problems, on more PC operating systems,
and on more manufacturers of PCs than ever before.

The 3" Generation SMARilare (2006, 2008 & 2008is very different fom earlier versions.
bS¢ FSIFidzaNBa AyOfdzRS (GKS F2tft2¢gAy3 AGSYa FyR
make the software friendlier, more robust, and easier to use.

New Features foSMARWare 2006 2008/2009
1. USB communication:
- Take advantage difie faster communication speeds of USB. Download a full memory
from thelogger in less than 20 seconds.
52y Q0 g2NNE | 062dzi aSGiAy3a (GKS LIRNI ydzyo SN
2. Reprogrammable TOU FirmwaréNow changes, updates, and impements can be
uploaded into the loggers
3. Import CSV FileMakes changes to a data file in EXtleén import it back to SMARV&re
for more analysis.
4. Edit the Data:Now the data can be edited for errors in the clock or for removing records
that are unneedd.
Backward compatiblavith all legacy TOU SMABJgers
More information is shown in Status Screen including number of transitions recorded.
More intuitive menu commands.
Summary ReportThe Summary Report is now organized in a more logicakftisedly
fashion.Also, thePercent Oms now calculated by dividing tiietal OnTimeby the Total
Elapsed Timét was previously derived from tHeeset Time and DgteAnd, back by
popular demand, thd otal Elapsed Tinis again listed. The Summary Rep® now more
useful than ever.
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Quick Start: Get up and running in 5 minutes!

Install the SMARWare 2009Software on your Computer
(see alsdSection I11.A)

Place the software CD into your CD or DVD drive. The software will start automatically;
Windows XPusers just answer the questions.

For Windows Vista click on the SETUP.EXE button and allow the installer to continue.
Next connect the USB communication cable to any USB port on the computer.
Windows will display a message that your hardware is connected

SMARivareand your USB com cable are now ready to use with a SM@gET.

Setup the TOU Logger for a Monitoring Session

1.
2.

Double click on the SMAR@reicon on the Window&Desktop to start the application.
Connect the logger to a computer USB portwitie USECommunicatiorcable.

Note: SMARTware 20080orks with Windows VisfaxP, 2000, and NT operating systems, but not
Windows 98or earlier operating systems.

With SMARWare open, click oriogger, and thenLogger Cldci 2 &4 S (0 K Stim¢ dogkd S N &
to the correct, local time.

(Optional) Usdogger ERA G [ 2 33 SNJ 5 HanCdd ddiaddifioyial dedeypoX in the

logger.

Begin Monitoring

Disconnect the logger from the communication cable.
Choose an appropriate location to placauy TOU SMARTIloggdRefer toPage 7.)

If using aLIGHTING, MAG, or IBdger,you may wish to set the logger's sensitivity lev&tefer to
Page 8.)

Verify that the ON symb(ﬁ is displayed when thdevice beingnonitored is on, and that the
symbol disppears when the monitored device is off.

Clea[ the Iogger'sAmen]ory with the RESET switch. Push and holc} the button for several seconds
dzyuAf OUOKS RAALX I e aK2géga AGNRBP{9UDE

Record the logger's location and serial number on a separate piece of paper for edsyatet

later.

Tip: Sometimedakinga photo of the installation can make finding the logger at retrieval much
easier.




Retrieve and Analyze Data from$MARTIloggér

1. Connect the logger to the computer using the USB Communication cable.

2. Start SMARWare and use thelogger RS (1 N&A S @ Sommand o Yetrieve the data from the
logger and save it to the computer hard drive.

3. Use any of the options in tHgata menu to study the data or udéle; SaveAsto save the data file
in a csv(comma separated value) foanhfor opening in a spreadsheet such as Excel

The TOUWBMARToggerLayout
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l. INTRODUCTION TO T$MARTogger* MODELS AND SOFTWARE

TOUSMARToggersare single chamel, onoff status data logers. They are digned to
provide Total OnTime and TimeOf-Use (TOU) infomation about energy c@uming
devices with a castant power draw as well as the operagi schedule for any device. The
TOUs record the tim@o the secon{ithat a device turns on, and then again when it turns
2FFTP ¢KS RIFEGE al @SR G2 (-6Srankithms A NdEStanps Y 2 NB
such as shown below. The Total-Dmel Yy R t SNOSy i hy | NB aK2gy 2y (GKS f

Date | Time | Transition| Data stored in the logger can be downloaded to your
2/8/2006  4:13:02PM @ wasOFF : computer, where the SMARWare 2009 Software will
2/9/2006 : 2:ST:STPM : Turned ON ©  analyze and graph the data, or let you export the data and
2/10/2006  5:43:38 AM  Turned OFF - gnalyze jusingthe software ofyour choicesuch as Excel
2/10/2006 | 6:55:52 AM : Turned ON :

2/10/2006 : 7:10:20 PM | Turned OFF |
2/11/2006 | 11:24:46 AM | Turned ON
2/11/2006 | 10:13:38 PM | Turned OFF |

bl =2 L O S N

There are four logger models:

TheMAGlogger®, Model TOUM, for monitoring electric motors, electric water
heaters, appliances, computers, or any device generating a magnetic field.

TheCTogger®, Model TOUCT, for monitoiing eledric load status using a clargm
—
current probe.

TheCONTAddgger*, Model TOUC, for monitoring relay closures, switches, and
digital on/off signals.

/0&00/

The information you can obtain includes:

1 Total OnTime and Percentage of the time the devigas on since Reset from the display, and
from the stored data:

I Statistics, such as operating schedule, cycling frequency and number, averége cand more.

1 Graphs, including eoff transitions, line, and block graphs, like the amethe following pag.
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On-Time Graph - Motor

[o-99% On  []100% On

Exampleof an OnTime Graph

Export formats
i Data can be exported as a .csv file (comma separated value) that can be easily read by
spreadsheet programsuch as Excefor further analysis.
1 Graphs can be copied to the Winddiwipboard and pasted into other programs suchwasd
processors focreatingreports.




[I. SPECIFICATIONS & TS REQUIREMENTS

II.LA. SMARTogger Specifications

Dimensions:
Weight

Mounting:
LIGHTIN®gger

MAGogger

CTogger

CONTAddgger
Display

Units:
Event Counting

TypicalSensitivity.
LIGHTINGgger

MAGogger
CTogger

CONTAddgger
Power.

Clock Accuracy

Resolution
Operating
Environment
Memory Capacity

Communication

Data Analysis

Warranty.

dT p Mm®p H®pE oM@ oy

20z. @0gm) TOLL, TOUM, and TOLC (TOUCT 160 gm/1.4 0z)

Rare Earth Magnets with 4 |b (48breakaway force from steel or us
mounting holewith a screw

Velcro Striffor mounting hole

Velcro Striffor mounting hole

Velcro Striffor mounting hole

5 digit LCD showy logger sensing, Total &ime and Percent Ol
since Reset

Time stamp records in month, day, year, hour, minute, second.
Max frequency = 1 Hz

At maximum sensitivity: 2foot-candles

At minimum sensitivity: 5000 foatandles

At maximum sensitivity: 15 milliGauss

At minimum sensitivity: 3000 milliGauss

At minimum sensitivity: 0.25 amps

At maximum sensitivity16 amps

Dry contact, unenergized switch or open collector transistor
Userreplaceable battery provides 5+ years of operation.

True Calendar, Re@ime Clock Crystal controlled to 20 ppm, or bet
than 1 minute pe month

1 second

0 C to 60C(32 F to 140F) noncondensing humidity
8,000 transitions

USB wittSMARIbggerCommunication &ble

SMARWare 2009 software provides statistics, min, max, and avera
graphics, and the ability to export datadrExcet(.csy format.

3 Years




[I.B. Minimum System Requirements

Operating Systemf\Nindow?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 TOUWBMARToggerLayout
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. USING THEOU $riesSMARToggers

You can instathe TOUSMARIDggerin seconds, without an electrician, by following these simple steps
(explained in more detail in section 111.B):

1. Using theSMARWare software, set the logger's interal clock, and SEss CBENT
give the logger an identifying name. E
& '

2.Record the installion date or time on the back of the logger. A CONTACTiogger

3. Choose an approjaitie location to place your logger and attach it securely.

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

5. Clear the logger's memory by pushing and holding the RESET switchseigwariveror paper
clip and hold until the LCD shows rESEt.

Note: Holding the Reset switch down fdr LILINRE EA YI St & FTA OGBS &aS02yRa o6Af
on the LCD. This function resets the internal date to 01/01/2001 and the time to 12:00am. You will
atiAftt 0SS IofS (2 NBO2OSNJ @2dzNJ RFGF dzaAy3a a{ LISOA
rea S @ 2 dzNJtefardFirHeSDNFdEg tRllogger; Logger Clo&gnchronize Time to Match PC

(or Manually Set Logger Cloc#jter pressing RESET

6. Record the logger's location and serial number on a separate piece of(pajer theNotespage
at the back of this manuafpr 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 detaifjimning in Section IIl.B on page 6.

lIlLA. Introduction to SMARWare* 2009

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

If you are &New Useiof SMARWare and SMARIbggers(or upgrading from SMARTware 2008)

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

For Windows Vistaclick on the SETUP.EXE button and allow the installer to continue.

Next connect the USB communication cable tg &¥&B port on the computer.

Windows will display a message that your hardware is connected.

5. SMARWwareand your USB com cable are now ready to use wiiVMaRTbgger.

oD

If you areupgrading fromSMARWare 2006 and you want to keep using the old USB commutiira
cablethe new software will be loaded into a different folder on your computer than where the old version
is located. Do not uninstall SMARAre 2006 becausehe driver for the old USB communication cable is
still needed for the old cable.




Install the software as in steps 1 through 5 above. Note that new data files will stored in
C\DENTSMARTwaMData. Unless they are moved, old data files will still be found in
CA\ProgramFileDENTSMARTwakData

If you are upgrading fromSMARWare 2006 and you do NT want to keep using the old USB
communication cable (because you have a new caltie) new software will be loaded into a different
folder on your computer than the old version is located.

First uninstall the old version of SMARIFe then install the stiware as in steps 1 through 5 above. Note
that new data files will stored in MENTSMARTwakData. Unless they are moved, old data files will still
be found in GProgramFileDENTSMARTwaNData. Note also that old versions of the USB
communicationcalde will not work after the old version @MARWare 2006 has been removed.

When the SMARWare 2009 software is open, the MAIN MENU will appear which consists of one line of
standard Window8menus and a lower line of "hot buttons" that can access martii@most commonly
used software functions with just one click of the mouse.

@M SMARTware 2009 - Sample File-Refrigeratorjog”

MAIN MENU

Eile Edit View Logger Tools Data Window Help

sds o 8 ?

Communicating with the LoggerSince the TOU SMARBdgershave no user interface on the logger, all
communication must happen through a computer (PC) usiig SMARIBgger USB Communication

Cable. Note that the cable only connects to the logger one way with the tab dblsm, make sure to
RA&AO0O2yySOG GKS ! {. /2YYdzyAOlIGA2Y /F+o6fS FNRBY (KS
draining the battery.

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

TECH TItPQuickly set the PC default values by clicking OL%.LPC Setuutton on the screen.
[1l.B. Detailed Explanation of Using the Logger
1. Set the Clock

Connect the SMAFREger to the Logger | Tools Data Window Help
computer with the USB| © Retrieve Data... ChbR. |
communication cable. Use the Bisp,ay Logaes St !
SMARWare 2009 command: |(gmmw
Logger; Logger Cldc and then |
manually set the time or use the PC
clock to automatically set the logger
clock to your time zone. |  Special Functions $

Manually Set Logger Time...
Edit Logger Description Line... | Synchronize Time To Match PC..,

Clear Logger Memory...




Uselogger,BRA G [ 2 33 S NJ 5 9 give Mdhidelitifyidgyhane fo yh& I¥gger (optionalhis name
will appear on all reports and graphs you create with the SM&RT Disconnect the logger from the USB
cable.

Date Installed | Date Removed

2. Record Installation Time

00

Record the irstalation time on the label space pvided on the back of
the logger, as shown at the right.

ML0O60400(

www.DENTinstruments.com
541.388.4774 Ce

3. Place the Logger

S

contains the light sensor. Install the LIGHTé#gGerso that the light sensds aimed toward the
light source to be monitorednd away from any stray light sows, such as lamps or windows,

O LIGHTIN®gger‘: The unlabeled hole in the middle of the left edge of the LIGH®HdEr
=.'f which could cause false maooiing. Watch for security lights that are on continuously.

When monitoring fluorescent lighting, place the&GHTIN@Gggerinside the fixture and attach using the
magnets on top. When monitoring incandescent lighting, high temperatures must be considered. The
maximum temperature ratingof all SMAR®ggersis 140F 60°C). In terms of distance, that is
approximately 8 inches (20 cm) horizontally from a 100 watt bulb inrfreeing air. If it is not possible to
mount the logger at an approgate distance using the magnet supplied, then hang it with wire, or attach it
with adhesive tape, or Velcfo

Use a Zipldtor similar plastic bag to protect the logger from moisture.

For high temperature or hartb-reach locations, DENT Instruments offers a {magh, flexible, fiber optic
sensor, sdhat you can place the logger conveniently away from the light fixture. These fibersepsors
are available in custom lengths from one foot up to twenty feet long. Contact DENT for availability.

MAGogger': The MAGgger is designed to attach to the motor case using thelesed
Velcrd fasteners. The surface of the motor case must be clean before the Valitro
adhere to the motor. Duct tape or other famersmay also be used.

Use a Zipldthag to protect the logger from moisture and contaminants when in a harsh, wet, or outdoor
locatiors.

Because of differences in motors, some brief experimgoamay be required to locate the logger in an
optimum s nsing position. The MA&ygers sensitivity can depend on the orientation of the logger on the
motor being mortiored.

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 utitd MAGoggers ON symbo!




is shown. If you cannot find a location on the motor that activates the logger, try rotating the logger onto
its sides, ends, and backadifferent locations on the motor, until the ON symbol is displayed.

The MA®ggercan also be used to monitor individual conductors carrying one amp or more. This ability
makes the MA®gger a versatile monitoring tool. For example,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 largdoads.

Use the MA@ggeron water heaters, furnaces, boilers, appliances, and of course, motors.

CT 2 3 3 SiMply clip the CT (eant transformer) over any conductor caimg 0.25 amp AC
= or more.

Secure the Igger itself with VelcrfBor 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 exampléeljo monitor equipent with two conductor power cords,
separate the wires so that the current trdosmer is placed around only one wire.

TECH TIPWhen monitoring devices that have power cords, use a short extension cord where tteahdivi
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 flothiogigh the wire to the

device being monitored. The logger is sensing the load Wheﬁlﬂﬁymbolﬁ shows in the display.

CONTAddgger: The CONTACTIlogger 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
CONTACTIogger canonlybe used 6B yhASNH AT SR G RNE O2y il OGé¢ RSOA

Secure the logger itselfith Velcro® or duct tape. Use a Ziflbag to protect the logger from
moisture, if necessary.

/0&17@/

4. Setthe Logger Sensitivity

LIGHTIN®Ggger. You can adjust the LIGHTINgger for various ambient light conditions by
<\,\> turning the screw labeled "SENSITY." The LIGHTINGgeris sensing the lights when the

> display ON symb(Ik is shown. Adjust the sensitivity using a small screwdriver so that, in the
¥  highest ambient light conditions drwith the light to be moriored off, the logger is off (ON
symbol is missing). The logger should then show the ON symbol when the monitored light is turned on.




Using a screwdriver to turn the sensitivity screw clockwise towards the "+" W[!L"' A M-' -
make theLIGHTINIBgger more sensitive to light.DO NOT OVERTURN! THE¢, — e
SCREW WILL ONLY TURN THROUGH ABCUG22@r sensitivity allows it m "JH

to be used in areas of low ambient light and will allow a dimmer light source to. *

activate the LIGHNGogger. Making the LIGHTIN@gerless sensitive to light =" LIGHTINGiogger-
allows it to be used in areas of high ambient light without actingauntil the

monitored light is turned on.

MAGogger and CTogger. Normally, set the sensitivity to maximum (all the way
clockwise). Otherwise, if a constant background loadoisto be monitored (e.g. the
defrost cycle in a refrigerator), set the sensitivity so that thevanted load will not
activate the logger. Use a screwdriver to turn the sensitivity screw clockwise for greater
sensitivity or counteclockwise for less sensitivity. Some experitagan may be needed to find the right
setting.

TheCONTAQdggerdoes not have a sensitivity pgtment.

5. Resethe Memory

If the data in memory are not part of the current expeent, insert a small screwdriver paperclipinto

the hole labeled "RESET" and push and hold down the recessed button for approximatelyds sedibn

GKS 62NR GNRP{90¢ ILIISINER Ay (GKS RAaLIlI&@d ¢KAA GHAf
this after you have set the sensitivi

Note: Holding the ResdiuttonR2 6y T2 NJ | LIINRBEA Yl (St & TFTAJS nitO2y Ra |

LCDand resets the internal date to 01/01/2001 and the time to 12:00 Bensure to set the time and date
before starting a new logging session.

TECH TR his will clear all data from the logger memory. In the event this happens inadvertentlye see
section "Special Functidhsn 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 th&MARTIlogger

At the end of a monitoring session, remove thgder from its monitoring | pate instatled |pate Removed
location. Record the moval 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
desh N} 6f 8 (2 GOtALE GKS SYR& 2FF 2% kSl
of how to extract a range of data from the file. s.388.4T e

ML06040000
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TECH TIP After removing a TOU LIGHTINGIlogger set the sensitivity to minimum to avoid adding
unwanted trandions to the data during transport.

Comect the Logger to your computer with the SMAdgGer USB Commmication Cable. The
communicaion cable is rquired for proper commnication between the computer and Iggr. Do not
use any other USB cable.

All models of theTOUSMARIbggerfamily communicate with the same type of communication cable and
SMARWare software.

8. Data Analysis

SMARWare20002 FFSNE | y@PodOKiE2F yaegaSa Ay OtodRProflesy { dzYyY
Multiple logger file combination, Analysis by THd&Use rate periods (Rate Schedule Analysis); Rue
graphs and numerous other features. These are described in detail in Section IV beginning on page 11.

In addition to the buikin analsis capabilitySMARWare 2009 allows you to export the data in asv
format (ASCII) which can be opened in B3ared other spreadsheet programs for even more analysis.

10




V. SMARWare 2000 MENU COMMANDS

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

When the SMARNare software is first launched, the MAIN MENUIappear which consists of one line of
standard Window8menus and a loweline of "hot buttons" (Page 34hat can access many of the most
commonly used software functions with just one click of the mouse.

MAIN MENU MM SMARTware 2009 - Sample File-Refrigeratorlog.

Eile Edit View Logger Tools Data Window Help

=& o &8 2

Note: Because Windows 208@and higher uses context sensitive Automatic Menu Switching, only the
commands that are active will appear. When you clicl&tnyou will probably see a different list of
commands.

Note: C2NJ aLI2 6SNJ dzZASNREE Ylye 27F (KS ughShfrit kegovavdl vy R &
commands (e.g., Ctrl + O to open an existing file) or fronnohéuttons located on the line below the
main menu.

F”e File | Edit View Logger
- = Open... Ctrl+0
Typical Window®commands are found in thimenu. Close

A n Save Ctrl+S
QL‘]S y X Save As..,

TheQpen function opens an existing Data File already stored somewhere on  gport Data File(s)...
computer hard disk. It operates the same whether or not you are connecte|  import CSV File...
a Logger.

Print Setup...
TECH TIPThe default folder from which files are opened oveshto may be|  Print Preview
changed through the Tools; PC Setup m&ee. also page 17. & Print.. Ctrl+P
Jose 1 TOU-L 3G104.log

2 TOU-L 3G103.log
Closes only the currently active file. If multiple files are open, the active fij 3 Tou-L36102.10g

the one with the illuminated top border. 4 TOU-L 3G101.log
Sve Exit

Saves a data file that has beExtracted from another file.

SaveAa X

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 beasily imported into spreadsheets such as Ekcel

Note: Graphs cannot be saved. However, tloay be printed using the Filerint command.

11




TECH TIPGraphs (and any other image on the computer screen) can be copied and pasted to other
applications usingprint Screen key (PrtSda)copy the image to the clipboar@hen useCtrl + V to paste

the image into a different applicatiomo edit the image first, paste it iny@ur image editing software,

such asMicrosoft Paint(in Start Programs Accessories).

Ep2 NI 51 GF CAft So6aouX

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 Excél

To view the data from apreadsheet program such as EXcfallow these steps:

=

After retrieving the data from the Logger and saving the file on the P@ataeExport Data
CAtSoaoxitz asStSOi GKS FTAEtS G2 SELRNIO®

2. dick Open to begin the export the data to .csv file.

3. To view the .csv filestart the spreadsheet program (Extet other spreadsheet program

4. UsetheFileh LISY O2YYlFIYyR Ay (GKS aLINBlI RaKSSiype: yR aSft S¢
5. Open the .csvata file from the folder you specified, for example,

C\Program FileDENTSMARTwandData name of filecsv

Note: The new file will be placed in the ddtader specified in the Tools; PGS (i dzLIX Y Sy dzd

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

IYLI2NIG /{+ CAfSX

Allows a data file that had been modifiedExce? (for example) to be imported back into a .log format
and analyzed iISMARWare.

PA Yy G { S dzLX

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

Displays on the computer screen the documenb#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 tftBMARWare 2009 program.
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File [Edit| View Logger Tools |
D’”] Copy Ctrl+Insert, Ctrl+C

Edit

TheCopy function is a standard Wirmrvs®clipboard function. Text or graphics can be copied and then
pasted into other applications such as word procesg@dit; Copy or Ctrl + C)

View File Edit [View| Logger T
B I;"‘lq é Font

The View functions relate to what is shown on the congpumonitor. B Joolbar
Font v Status Bar

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 prted but they do not persist in a copy command.

Toolbar andSatus Bar

The toolbar line (Hot Buttonsnder the main menu, see Page 84 a description of the Hot Buttons)

and the status bar at the bottom of the screen may be turned on or off by selg(* Jgor 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 | Tools Data Window Hi

I—‘ogger & Retrieve Data... Ctrl+R
Use theloggermenu to retrieve dataset the logger clock and  Display Logger Status
interact with the logger. Logger Clock ’

Edit Logger Description Line..,
Clear Logger Memory...

Special Functions ’

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 SMARdgger USB Interface cable and then click on R&NRA S @S camiménd. X
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 beeretrieved 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 ifools, PC SetupDataFiles Saved To(See also page7). The default datdolder is
C\Program FileODENTSMARTWAREATA. TheRetrieve Datacommand will not affect the data stored

in the logger; the data is not erased when read.

To view a data file, uggata; OLJS yaXd then choose the file desired.

The binary .log data filemay also be exported in a comma separated value (.csv) ASCII file that can be
used in other applications such as a spreadsheet or databaseHls&aveAa Xo save in the .csv
format

Display Logger Status

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

Description: DENT SMART LOGGER

Serial Number: |LOBD40001
Logger Date: 11/12/2008
Logger Time: 11:12:21 AM

Logger Status: On

Last Reset: 11/10/2008 3:27:29 PM
Current Record Count: 10

Total On Time: 0.0 hours
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Logger Cloc Logger| Tools Data Window Help

This function allows you to change® Retrieve Data.. Ctrl+R |
the logger'snternal clock. You may  Display Logger Status =5
set the time manually or EEEEECASEE ld  Meanually Set Logger Time...

A8y OKNRYAT S GKS Ed@ldh@dPatpienLlindf 2 O Jynchrénige Time To Match PC..,
the PC. Clear Logger Memory...

MHydz £ £&  {Sd [ 2 H3idedhttionst A Y S X»
Allows user to set the logger date
using the MM/DD/YY format. Also allows user to manually set the internal tiseka 24our format

SYOKNRYAT S ¢ A W\th téi2optiarl the Odhputer clock is read and automatically updates
the Logger.

Note: TheSynchronize...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 moinigpsession can
have undesirable effects. If the date or time ivaigced, 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 functioBata; Extracta Range of Datto extract and analyze only part of the data.

ERAO [233SNIS5SAaONRLIGAZY [ AYySX
A userdefined 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 fip¢mseData;
9RAUO CAfSQA 5SAONALIIAZ2Y [AYS

Clear LoggeMS Y 2 NB X

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 retrievied) ke Special Functions
command (see following section).

Note: Holding the ReseiuttonR2 6y T2 NJ | LIINREAYI (S8t & FTAOS aSO2yRa
LCDand resets the internal date to 01/01/2001 and the timelf00 am Be sure to set the time and date
before starting a new logging session.
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SpeciaFunction; Retrieve ALL Data from the Logger

Logger | Tools Data Window Help
& Retrieve Data... Ctrl+R
Display Logger Status
Logger Clock 4
Edit Logger Description Line...
Clear Logger Memory...

Special Functions 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 datgpoints in the logger's memory will be retrieved; only a portion of which are the actual or
GNB I f ¢ BatalExtracta Range®f Datto clip out only the records which represent good data.
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[Tools | Data Window Help

Tools | B pC Setup... ‘

Update Communication Cable Software
Update Logger Software...

P { S dzL)X
PC Setup allows the user to configuhe thost computer to work with the TOU Loggers. It sets the
default analysis views, file storage folders and selects the direct conne@8@$ort when used with
older, legacy SMARQgers

s 20O A

- Default Logger Connection Type

¢ USB Logger
(" Serial Logger  Comm Port: lCDMB 'l Cancel |

 Default Data View
Analysis

Summary _v_J

r Default Display
Time Series On-Time Graph
|Fifteen Minute Data _:J lShow a'week L]

Load Profile Load Profile Data

| Daily ~|  |AIDays |

Data Files Saved To;

IC: “Program Files\DENTA\Smartw areh\DATA Browse... I

Default Logger Connection Typ8ets the default for which typof logger is to be connected to the PC.

Note that SMARWare 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
hawe a separate serial communication cable.

Default Data ViewSets the default for how the data will first be displayed when a data file is opened.
Default DisplaySets various data analysis default values.

Time Series5 ST dzf 4 T2 NJ (KS viéwiny the data ik ginde seriasifamatéoKtBeyload
profile data points.

OnTime GraphShows the OiTime graph in a weekly or a monthly format.
Load ProfileShows the Load Profile graph as a Daily (24 hour) or weekly load profile.
Load Profile DataSets which days will be used in the Load Profile.
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Data Files Saved Td5ets the default folder the data files will be saved in. When retrieving data files
using theLogger; RS (i NJA S @ funcioh, the déata files will be sent to the folder specified here

Note: All of these default values can be overridden durirguwiewing of the graphs or data

TECH TIPSetup the PC quickly by clicking on.%] PC Setupputton on the Hot Button line.

The 3G (Third Generation) SMAdjgersoffer a feature found in nather loggers of similar price. In
addition to updates and new features added to SMARE> Yy S¢ FSI Gdz2NBa | NB | RRSR
the logger itself. Contact DENT Instruments for more information.

PIRFGS /1 2YYdzyAOFGA2y {2F0ol NBX
Use this to add new &tures to the USB Communication Cable

Update Logger Softwarg

Use this function to add new features to the SMAsgger.
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[ Data | Window Help

I:—)ata' | & Open Data File... Ctrl+0
0 Retrieve Data... Ctrl+R
Export Data File(s)...
OpenData FileX Import CSV File...
Has the same function &le; OpenX It is used to select and open a data Summary
file for viewing, graphig or analysis. View Data... »

Note: After opening a data filesummary, ViewD (i I X GN& $JK & X Viewgraphs.. :

well as additional controls can be accessed from the-doypn menus at Analyze by Rate Schedule... »

the top of the open data window(s). et TN

TECH TIPQuickly open a file for analysis by clicking on 2 File ok thi KWh Cost

Openbutton on the Hot Button line. Or use the Ctrl + O keys together, ~ ExtractaRangeofData ¥
Edit File's Description Line

Combine Data Files 4

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

Exp2 NI 51 GF CAfS6avX

Export allows a quick and simple way to convert one, or sevislsimultaneously, 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 Excél

To view the data from apreadsheet program such asdef’, follow these steps:

1. After retrieving the data from the Logger and saving the file on the P@aiaeExport Data
CAftSoauvxiz asStsSOl GKS FAtS (2 SELRNIO®
2. Click Open to begin the export the data to .csv file.
6. To view the .csv filestart the preadsheet program (Ex&ar other spreadsheet program
7. UsetheFileh LISY O2YYlFI YR Ay (KS &ALINBIRaKSSiypd:yR aSt SC
8. Open the .csv data file from the folder you specified, for example,
CA\DENTSMARTwand®ata nameof file.csv

Note: The new file will be placed in the ddblder specified in the Toots;/ { S G dzLJX Y Sy dzd

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

LYLR2NI /{+ CAfSX

Import is used to convert a .csv file back to a .log that can then be read by Sl&#RTThis is a very useful
feature when a .log file needs toebedited. 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 ifigExtell

of the date & time stamps edited to the correct time. The .csv file could then lperted back into
SMARWarefor further analysis.
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ummary [Data] Window Help

Provides a statistical summa(Total Elapsed Time, Total and® OpenData File..  Ctrl+0
Average OTimes and Offimes, Total kWh Costetc.) of data € Retrieve Data... Ctrl+R
stored in fie. The SMARWare 2009 version of the Summary  Export Data File(s)...
Report is more useful than ever and has beeimganized to be  Import C5V File..,

more logical and usdriendly. See the Example below: ‘
J Y P | Summay |

View Data... »
Example Summary Report
Data File Name Irrigation_Pump.log
Logger Serial Numbe 930922364
Description: Irrigation Pump
Logger Reset 11/28/07 2:39:10 PM
Elapsed Time Sin¢eset: 2129.48
OnTime since Rese 975.9 hrs
Percent On Since Rese¢ 45.83%
Connected Load 3.5 kwh
Energy Cds $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 Ol 3160 hrs
Number of Turn Ons 591
Percent On: 36.08 %
DataOn-Time: 210.74 hrs (737.6 kwWh)
Average OfTime: 0.36 hrs (1.2 kWh)
Longest OfTime: 2.02 hrs (7.1 kWh)
Shortest OATime: 0.05 hrs (0.2 kWh)
Number of Turn Offs 591
Percent Off; 63.92 %
DataOff-Time: 373.41 hrs
Average OffTime: 0.32 hrs
Longest OffTime: 0.82 hrs
Shortest OfTime: 0.12 hrs

TECH TIPIf a connected load kW value has been set @sehe Connected Load kv page 23then a
kwWh number will appear with every 4dme value in the Summary.
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Data | Window Help

H N (= Open Data File... Ctrl+0
VI ew QI u I X O Retrieve Data... Ctrl+R

Export Data File(s)...

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

Note: For Time Series Data and Load Profile Data the data VieWSmmary
will use the default values setTools; PC Setup.

Transition Data Points
View Graphs... > Time Series Data Points

TECH TIPOnce a data file has been opened, the view can also be | .« .~  LoadProfileDste Points
changed by clichg on the data presentation box at the top left of e
the data window. Set the kWh Cost B

" . . . . . Extract a Range of Dat: 4
Transition Data PointsThis view is of the raw data as it is stored Edi:,fi,:.s ;ef:,;ﬁo: o

in the logger. A brief excerpt is shown below:

Combine Data Files 4

Date Time Transition
1 11/28/07 2:39:10PM  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 PointShis view is similar to Transition Data Reiand shows data after it has been
O2y@SNISR G2 ¢AYS {SNASa F2NXI (o G. Ayé arisa vl e
may also be exported in a .csv format for further analysis in spreadsheet(s) or other programs. An example

of a Tme 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.

Date Starting EndingPercent On

11/28/07 2:45.00PM  2:59:59 PM  100.0%
11/28/07 3:00:.00PM  3:14:59PM  100.0%
11/28/07 3:15:.00PM  3:29:59 PM  100.0%
11/28/07 3:30:.00PM  3:44:59PM  100.0%

Load ProfileData 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. _ )
_ o Starting EndingPercent On
The load profile funatin is very powerful and 7:00:00 AM  7°59'59 AM  19.0%

allows you to change a number of parameters  g.00:00 AM 85959 AM  51.8%
including which days anesedin the calculation 9:00:00AM  9:59:-50 AM  51.4%
(weekdays only, weekend days only or all days). 10:00:00 AM 105959 AM 41.7%

11:00:00 AM  11:59:59 AM 36.0%
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ViewGNJ LIK a X

ViewGNJ LJIKisaused to show the logged data in
various graphical formatsThe graphs types are
explained in detail below.

TimeSeries Graphis 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 dowsdlorg

the top of the graph allovior changing the view from a week of data at a time to viewing one month of
data. The data interval may also be selected filbminute to 24 hours.
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