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Temperature Monitoring Posts

Introduction

Basic Information

The TMP (Temperature Monitoring Posts) have 3 taatpee sensors. When properly buried, these sensor
should measure:

1) Air temperature @ 1 meter above ground.

2) Crown temperature (same as Winter Wheat seedintpdep

3) Soil temperature @ 10 inches below the surface.

The TMP require a power supply from 10-20 voltsis important that a solid and stable connectsomade
to the power source. If power is lost to the deviar any period of time data collection of temperes will
stop until restarted using a laptop and the irsdadloftware. If you need to change the power soplease
retrieve data from the post before restarting datkection.

The TMP are sealed with silicone at the caps, @t sansor, and at the power and USB cables. If you
suspect that any of these seals have been brokerediately patch them. There is sensitive eleatric
equipment inside that will be damaged by moisture
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Setting up a laptop for use with Temperature Monitoring Posts

Getting Started
* Run TMP_Setup.exe . If you do not have this filean be downloaded from
http://cropadaptationgenomics.ca/resources/TMP pSeta.
» The setup will start, continue through it by cliegion the buttons labellddext> or Install

Install Driver

» After installation of the TMP Client is completbgetsetup will begin installation of the drivers the
TMP. A window (seen below) will open. Prdastall.

e .
“m Install Driver

CP210x USE to UART Bridge Caontraller Driver Set

C:%Program Filesh5iLabe M CUSCP21 Ox Browse

Cancel |

Finishing Installation

» After the TMP Driver has been installed, you w#l given the option to view this user manual.
Please read the entire manual before continuing eahnecting the TMP to your computer.

* TMP Client requires the dotNet 2.0 framework to.rofour computer may already have this
installed, but if it does not, you can check th& besideDownload dotNet 2.0 Checking this box
will take you to the Microsoft website where younaownload dotNet 2.0,
http://www.microsoft.com/downloads/details.aspx? Bam=0856 EACB-4362-4B0D-8EDD-
AAB15C5E0Q04F5&displaylang=en If you get an error while trying to start TMHi&t it is likely
that you need to install dotNet 2.0.

i Setup - TMP Client A=

Completing the TMP Client Setup
Wizard

Setup has finished ingtalling THP Client an pour computer. The
application may be launched by selecting the installed icons.

Click Finizh to exit Setup,

Yiew the User Manual
Download dotMet 2.0 [needed to n TMP Client)
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Powering the TMP

It is suggested that you use an automotive batteppwer the TMP. The brown and white twisted
wires that are just above the crown temperature®eare to be connected to a 12 volt supply. Thigew
wire is to be connected to positive (+) and thealirevire should be connected to ground (-).

The battery should be kept off of the ground, egittaised or simply on a plywood sheet. A cover
should be put on top of the battery (perhaps ardamown 5 gallon pail) to keep it dry and keepaals
from interfering with the wires.
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Setting up connection to the Device
This section only needs to be done the first time gonnect your TMP to your laptop.

After the driver has been installed, you can cohitee TMP to your laptop. The first time you make
the connection it may take a minute to finalizegbkection. Usually, a balloon will appear in tatom
right corner of your screen saying “New HardwarBéady”. At this point you may continue with sedtiup
the TMP. Subsequent connections will not require wait before continuing.

* Click on theStartmenu and sele®un A new window will open. Type "devmgmt.msc"
(without quotes) and press tB button.

Run El E|

= Type the name of a program, Folder, document, or
E Internet resource, and Windows will apen it For wou.

I 3 H Cancel H Browse. .. ]

* A new window will open called “Device Manager”. i€d on the “+” to the left of “Ports
(COM & LPT)” to expand its contents. Right click the entry called “CP210x USB TO
UART Bridge Controller (####)” and chooBeoperties Please take note of the text that is in
the place of “####” on your computer, for exampBOM4”. This will need to be known
later.

£ Device Manager, [Z]E|El

File  Action  Wiew  Help

W EHEE A ="

-3 EMpTZ
+-- 1§ Computer
+- g Disk drives
¥ @ Lisplay adapters
+ i DYDYCD-ROM drives
+-4=%) Floppy disk controllers
+ _ﬁ. Floppy disk drives
=4 IDE ATA/ATAPT controllers
“Z» Kevboards
"y Mice and ather painting devices
L Manitors
B8 Mebwork adapters
5 Ports (COM & LPT)
(‘y‘ Communications Pork (COM1)
r.bf CP210x USE bo 14| : . b
" Printer Port (LpT1y | Pdate Driver...
+- @), sound, video and game Disable
+ é System devices Uninstal
¥

T-E-E-E-E -

Universal Serial Bus cor Scan for hardware changes

Opens property sheet For the oo
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A new window will open to change the settings fouyconnection to the TMP. Click on the
Port Settinggab at the top of the window and change eacheofitbpdown boxes to the same
as the figure below. lItis likely that only tBé&s per seconthox will need to be changed.
When you have completed the changes po#&s Now close th®evice Managewindow.

CP210x USB to UART Bridge Controller (COM4) Propert... [? [

| General | Port Seftings | Driver Details-?
Bitz per second: 15'.7_-'|:||:| ..I
Data bits: |El :I
Barity: | Mone v
Stop bits: |1 _v'
Flow control: ' MHane |
Advanced.. ] [ Restore Defaultz
Ok ] [ Carncel
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Interacting with the TMP

Starting the TMP Application

Once you have installed the driver, support filed the application, and have modified the settings
for your connection and have provided a stable peearce to the TMP you must initialize it beforavill
begin to log temperature data.

Ensure that the TMP’s USB cable is connected to japtopBEFORE you start the application.

To start the TMP Application, go to your Start Mesmd choose thEMP Applicationentry in the
Temperature Monitoring Poshenu group.

Bl ‘Wwesternag

7'; ranual, pdf
TMP Client
iS5 Uninstall TMP

A window shown in the figure below will open.

Western Ag TMP Client l;“i@

@l Connection Statuz @ Running Statusz
Awailable Parts: %IEDMdl v:[ Refrezh ]

Wiew Hetieved Data




Temperature Monitoring Posts

Connect to the TMP

» Select the port that your TMP is connected to.sWill be the value which was noted in the
“Connecting to the Device” section above.

Western Ag TMP Client l;“ilg]

@ Connection Status @ Running Status
failable Ports; l v:[ Fiefresh ]

COkB

[ Wiew Fetieved Data

» After choosing a port, pre€3onnect

Western Ag TMP Client l;“ilg]

@ Connection Statuz @ Running Statusz
Ayvailable Ports: EEDME v:[ R efrezh ]

[ Wiew Fetieved Data
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» If you are connected properly to the TMP, the stéight besideéConnection Statuwill turn
green. Thdrunning StatuBght will be red if the TMP has not been startedgreen if the
TMP was started when it was previously connected to

Western Ag TMP Client E|§|
@l Connection Statuz @ Running Statusz

fwallable Ports: COM4 v

Dizconnect

[ Start Logging Temperatures ]

l Retrigve Temperature Data ]

[ Wiew Fetieved Data l

Initialization

Initialization prepares a “log” in the TMP. Paftthis process involves copying the date and time
from your computer to the TMP. This helps enshe¢ accurately timed temperature change recordbe&an
kept. Note: Please be sure that the time and date on youruemare accurate when you perform
initialization.

Initialization must be performed each time thera gower disruption to the TMP.

Temperature logging will ONLY begin after you hanéialized the TMP.

* You may now initialize the TMP and start temperatoollection. If theRunninglight is
green then the application has already been iziéid! If the light is red (figure a), you can
initialize it by pressing th8tart Logging Temperaturdsitton.

* TheRunninglight will turn yellow (figure b) for a few secosdvhile the data log is being
prepared on the TMP. When it is complete, thethgh turn green (figure ¢) and you can
continue.

-10-
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Western Ag TMP Client E”E[EJ

@ Connection Status @ Running Status
Byailable F'Drts:EEEIMd vi[ Refrezh ]

Cothes! Dizconnect

[ Start Logging Temperatures ]

[ Retrieve Temperature Data ]

[ “iew Fetieved Data ]

figure a.

Western Ag TMP Client E'EE'

@ Connection Status @ Running Status
Available F'Drts:!I:EIM4 VJ[ Refresh ]

Cornecl Dizconnect

[ Yievs Betieved Data ]

figure b.
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Western Ag TMP Client E”E[EJ

@ Connection Status @ Running Status
Byailable F'Drts:EEEIMd vi[ Refrezh ]

Coireet Dizconnect

[ Start Logging Temperatures ]

[ Retrieve Temperature Data ]

[ “iew Fetieved Data ]

figure c.
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Retrieve Temperature Data

» Connect to the TMP using the steps found in “Conhtethe TMP”.

* Press th&etrieve Temperature Datautton to begin transfer of temperature data ftioen
TMP to your laptop.

* The progress bar at the bottom of the window wdpthy the transfer of data from the TMP
to your computer.

Western Ag TMP Client l;“ilg]

@l Connection Status @ Running Status
Ayvailable Ports: %IEDMd v:[ R efrezh ]

Dizconnect

[ Start Logging Temperatures ]

| Fetrieve Temperature [ ata ]

[ Wiew Fetieved Data ]

» After the data is transferred to your computer wallbe asked where you would like to save the
data. A default file name is suggested which idekithe TMP ID and the current date. The data will
be save as a Comma Separated Values (*.csv) &tectin be opened with MS Excel, Notepad, or
most spreadsheet applications.

Save in; |‘{jData tl o s -

D

iy Flecent
Docurments

=

D

=
ezktop
~

ty Documents

8

b |

ty Computer
g File narne: Post g 15-08-2007. csv b | | Save |
by Metwark, Save as lupe: | v-i [ Cancel ]
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Sending the Data
After retrieving the data from the TMP please ditdee *.csv data file you just retrieved and sdral t
email toscottg@empowertools.ca

Viewing the Data

You can review it by pressing theew Databutton. This will open an Excel template thabai
you to import temperature data from the Comma Seedr\Value files that you retrieve from the TMP.
Please see below for further instructions on its us

-14-
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View Interpreted Log Results

NOTE - Microsoft Excel must be installed on youramiae in order to use the Log Interpreter.

Importing the Log into Excel Template

1. Either start the Log Interpreter by using Wiew Databutton in the Temperature Monitoring Posts
Application or by clickingStart > All Programs > Temperature Monitoring Post.og Interpreter
This opens an Excel worksheet.

2. Next in the menu bar clicRata > Import External Data > Import Data...
This opens th&elect Data Sour ce dialog.

Ed Microsoft Excel - TMPInterpreter1i

ey &Y § 2R W = -2 El 4o - 7))
File Edit ‘Yew Insert Faormat Tools | Data | Window  Help
frial | Z4 Sort.. = B % 5 %

i & 3 Qﬂ Filter 3

A - [ Subkaotals, ..

A | B € D E F G Validation. .. ) F Q R 5 T
; I_ Text ko Columns. ..
3 @ PivotTable and PivotChart Repoart. ..
g | Import External Data >||E Irnport Daka. ..

3. Select the Log File that you want to interpret atick Open
(Default location is: C:\Program Files\Temperathtenitoring Post\Data Files)
This will start aT ext Import Wizard

Select Data Source @
Lookin: | G [EECERS ~| &~ & X 05 ER - Toos~
EExampleData.csv
Hiskory

My Documents

=]
], £ : :
& File namne: | j Mew Source. ., | Cpen

My Metwiork

Places Files of bype: |.C\II Diata Sources (*.adc;*.mdb; *.mde;j Cancel

-15-
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4. Step 1 inthe Wizard: select tBelimitedradio button and clicklext >

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that vour data is Fixed Width.
IF this is correct, choose Mext, or choose the data type that best describes wour data,

Criginal data bvpe

Choose the file bype that best describes vour data;

- Characters such as commas or tabs separate each Field,

- Fields are aligned in colurmns with spaces between each field,

Skart import at row; |1 El: File arigin: | 437« QEM Uniked Skates ﬂ

Preview of file Ci\Documents and Settings)Joel\My Documents! TMP, . \ExampleData,csy.

lo, o, 0o, 24, 0O, & -
K, 9, 19, 11, 59, =0

Fzl, 231, 230, 230, 229, 229
Fzl, 231, =230, 230, 229, 229

P2z, 231, 230, 230, 229, 229 _:J

Cancel | Mexk = | Einish |

o i

5. Step 2 in the Wizard: seleCommacheck box and clickinish

Text Import Wizard - Step 2 of 3

This screen leks wou set the delimiters your daka contains, You can see
hiow wour kext is affected in the preview below,

LEtEs [ Treat consecutive delimiters as one
[ Tab [ Semicolon [+ Comnma

| Space | Other: l_ Tewt qualifiers | hd

Data preview

F3l F31 | 230 | 230 [ 229 | 229
F3l 231 | 230 | 230 [ 229 | 223
E3Z 231 | 230 | 230 [ 229 | 222 _:J

Cancel < Back Mext = |

-16-
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6. Make sure that thExisting worksheatadio button is selected, and the edit box ha&$i$in it.

Then clickOK.

Cancel

Where do vau want bo put the datar?

(¥ Existing worksheet:
T

" Mew worksheet

Properties. ..

Reading the Temperatures

1. Change from th&®awExcel worksheet to thieterpretedworksheet by clicking the tab at the bottom
of the Excel window.

20
29
30

G
=)

M 4 » M

231|231 231 | 231 230|229
231231 231 231 230 230
231231 231 231 230 230

231231 231 23 0 250
1

y ol n
Rawl’ Interpreted

Ready

2. Thelnterpretedspreadsheet has four main columns: The GroundyiGrand Air Temperatures as
well as the Date.

Al - A Date
A B C D E F G H I J K
1 Date | Ground Temp in °C ‘ Crown Temp in °C ‘ Air Temp in °C ‘
2 max average min max average min max average min
3 September 19, 2006 22.1 22.1 221 212 212 212 202 202 202
4 September 20, 2006 22.1 22.1 221 21.2 21.2 21.2 20.2 20.2 20.2
5 September 21, 2006 23.1 226 221 2.2 2.2 2.2 20.2 20.2 20.2
5572287006 | S5 721 S 2% 172 O 2] O 7 NO_—0'| SO_—07 [ W_—0
- For each Date, there is a maximum, an average amdiemum temperature for each of the
three sensors.
- There will only be valid temperature data for tlaged prior to the day that the log was
downloaded from the Temperature Monitoring Post.
- The beginning of invalid data should look as foltow
31 QOctober 17, 2006 22.1 22.1 22.1 221 221 221 21.2 21.2 212
32 October 18, 2005 46" #waO T #DIVOI #va T ogonenl T oDl #onnl T ogovinl [o#Dviol
33 October 19, 2006[ #DIv/I ' #OIVDI ' #DIvAI #va T ogonml T o#Dvl #onval T ogovnl [o#Dvol

:::::::: ' LT
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