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Versions Available

Ordering Information

To order, complete the code number to the right with
the information below and call Precision Geothermal
at (952) 255-7050

GC_ - -
Base Unit Includes |
Aluminum case
6 Channel data logger
Capacity
400 =400’ depth
500 = 500" depth
700 =700’ depth
Piping Connection
1 = 1" Barbed con.
2 =1 1/4” Barbed con.
3 =1" Cam-Lock con.
4=1 1/4" Cam-Lock con.
5 = C-Kit* (Additional $100.00)
Circulating Pump Type
1 = Constant speed
2 =Variable speed (Not available at thi$ time)
Removable Extension Cord
1 =Yes (Additional $350.00)
0=No
Number of RTDs
2 = Standard two sensor configuration
4 = Increased data acquisition redundancy

(Additional $350.00)

Conductivity Test Tool Kit
1 =Yes (Additional $250.00)
0=No
For more information visit www _precisiongeothermal com or
contact us via
e-mail at sales@precisiongeothermal.com
* - C-Kit includes adapters for 327, 17 and 1 %7 pipe with quick
coupling connectors for easy use.




Statement of Warranty Policy

PRECISION GEOTHR MA L , L BRECISIONOD) , hereby provides t
pur c h aPsrehasen() it o f t he equi pment set forth [
PRECI SI ON and P BEquipneat& )e r t e hef olil owi ng war |

AWarranty 0 ) The Warranty is the sole and exclusivewarranty provided by
PRECISION relating to the Equipment and any and all parts thereof and contains
the sole and exclusive obligation and liability of PRECISION relating in any way to
the Equipment and/or any part thereof. Except as provided in the Warraty,
PRECISION makes no other warranties, express or implied, and PRECISION
specifically disclaims all other express and implied warranties, including, without
limitation, the implied warranty of merchantability and the implied warranty of
fitness for particular purpose and any warranty relating to infringement or the like.

WARRANTY

Subject to the other terms and conditions contained in this Warranty, PRECISION
warrants to Purchaser that the Equipment and parts thereof will be free from defects in
materialand workmanship (except minor defects in parts valued individually at $200.00
or less) for a period of one (1) year after the date of delivery of the Equipment to
Pur c h a sMamratity Pegod i) . To be wvalid, any Warranty
in writing to PRECISION at 5115 Industrial Street, Maple Plain, Minnesota 55359, (2)
set forth the Warranty claim in detail, (3) be received by PRECISION no later than the
end of the Warranty Period, and (4) include submission to PRECISION of completed
Warranty Acitvation Checklist prior to initial use of Equipment, and any Warranty claim
that fails to meet all the above requirements shall be null and void and of no force or
effect. No person or entity, other than Purchaser, shall have the benefit of the Warranty
ard the Warranty may not be assigned to any other person or entity (whether by operation
of law or otherwise) without the written consent of PRECISION and any such assignment
shall be null and void and of no force or effect.

NOTICE AND PROCESSING OF WARRANT Y CLAIM

PRECISION reserves the right to inspect the Equipment and parts thereof to determine

the validity of the Warranty claim and if determined to be valid solely by PRECISION,
PRECISION will, at its option, repair or replace the Equipment or partsdhsubject to

the valid Warranty claimPRECI S1| ON6s obligation under t hi
limited solely and exclusively to repair or replace the Equipment or parts thereof (at

PRECI SI ON6s option) and PRECI SI ON oibfal | have
any kind. PRECISION shall repair or replace the Equipment or parts thereof only at
PRECI SI ON6s facility in Maple Pl ain, Mi nnes

PRECISION. Purchaser shall pay all costs relating to the transportation of thenEquip
and any part thereof.



Any repair or replacement of the Equipment or parts thereof to any location other than
PRECI SI ON6s facility in Maple Plain, Mi nnes
current charges for oBite Warranty claims which may ilcle, without limitation, all

cost of travel and housing of individuals performing the repair or replacement. If
Purchaser requests repair or replacement work to be performed outside of the hours of

8:00 a.m. to 5:00 p.m., Maple Plain time, Monday througtday (excluding
PRECI SI ON holidays), then Purchaser shall p
overtime Warranty work. Any repair or replacement of the Equipment or any part thereof

will continue to be warranted under this Warranty only for the nedeaiof the Warranty

Period.

WARRANTY EXCLUSIONS

Notwithstanding the foregoing, the following are not covered by and are excluded from
the Warranty and, as such, PRECISION provides no warranty, express or implied, with
respect to the following (the apgdibility of each shall be determined solely by
PRECISION):

1. Components of the Equipment and/or any parts not manufactured by
PRECI SITOM Pdrtyi Partso ) which may include, but no
loggers, heating elements, various sensorgjlaiog pump, switches and other electrical
components. If any Third Party Parts are warranted to PRECISION by the person or
entity who manufactured such Third Party Parts and if PRECISION is permitted by the
terms of such warranty to assign such warraontyPurchaser then PRECISION shall
assign such warranty to Purchaser. Purchaser acknowledges and agrees that PRECISION
shall be under no obligation to negotiate with or obtain the permission of the
manufacturer of the Third Party Parts to the assignmesudi warranty to Purchaser
and PRECI SI ON6s sole obligation shal/l be to
warranty relating to such Third Party Parts to Purchaser. In the event Purchaser has the
benefit of any warranty on Third Party Parts, Pasdr agrees to make any and all
warranty claims with respect to the Third Party Parts directly with the manufacturer
thereof (and copy PRECISION) and PRECISION shall have no obligation to assist in
such claim or provide any such warranty.

2. Components fothe Equipment and/or any parts that are not part of
PRECI SI1 ONb6 s standard design or ar e suppl i
requirements.

3. Equipment and/or any part thereof which is subject to wear and tear or
consumed by the normal operationuse thereof including, but not limited to, heating
elements, circulating pump, and batteries.

4. Any defect in any Equipment and/or any part thereof which arises from
the failure of Purchaser to properly maintain
and service the Equipment and/or any gaeteof.



6. Equipment and/or any part thereof which has been subject to improper use
and/or misuse, neglect, abuse, negligent repair or failure to provide reasonable and
necessary maintenance, or accident.

7. Equipment and/or any part thereof whichshaeen in contact with corrosive
chemicals or corrosive materials.

PRECISION GEOTHERMAL , LLC
5115 Industrial ST

Maple Plain, MN

55359

952-2557050

Fax:7634792183
Website:www.precisiongeothermalom
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PREFACE

PREFACE

Before You Begin

This chapter describes the typical uses and users @db€ube. It also
provides a technical description of the GeoCube and what is included with
the product. The chapter concludes with a review of important safety
considerations prior tasing the GeoCube.

Introduction: Typical Uses and Users

The GeoCub®! is a durable, portablesafey-enhancedand useifriendly soil
thermal conductivity/response test unit for vertical and horizontal ground loop
heat exchanger3.he unit includes aamprehensive data analysis software suite
that enables users to calculate conductivity, estimate diffusivity and share
professional, color reports with coworkers and clients. The GeoCulssigned

for use byprofessionalgeothermalHVAC designers contrators and engineers
that need a quality thouse conductivity and testing capability.

The outer casirg of the GeoCube, constructed of high grade aluminum, offers
significant protection from physical and cosmetic fiakk wear and teaihe
exterior wals and internal dividers are encased inZ5Finsulation, minimizing
environmental thermal interference. Interemmponents provide for great usage
flexibility. The unit, capable of generating up to 7500W of heating power, will
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test borings up to 500 fedeep. The soldered copper piping and HDPE standing
column continually purge air from the test loop.

The unit is designed specifically to enable more geothermal professiwonal
perform more conductivity tesis a wide variety of conditions and at a lavper
testcost By providing these benefits, the GeoCube can assishliancinghe
overall accuracy o& broad range gjeothermal designs.

Technical Overview

This section lists th&eoCube technical specifications.

Technical Specifications

240 x 2 4Exterior Ditndnsions

10 Interior Biog dered Copper P
HDPE Standing Column

1/6 HP 230V Circulation Pump

Locking Aluminum Case

CF-25 Insulation on Exterior Walls and Internalviders

7500W Maximum Heating ®ver

Data Logger

Voltage, Amperagelemperature and Pressure Sensors

125lbs Net Weight

=4 =4 -0_9_9_95_95_42_42._-2-

GeoCube Kit Contents

The GeoCube comes with a variety of accessories. Please confirm your GeoCube
includes the following:

GeoCube test unit (400800ftor 700ftdepth maximum)
Hobo Data Logger

Serid Cable for Data Logger

Hobo Shuttle for Interfacing with agger

USB Cable for Shuttle

3.5mm Maleto-Male Cable for LoggeBhuttle Interface
HoboWare Pro Software CD and Manual

Hobo Limited Warranty

Software License Dongle/Key foh&rmalConductivity Andysis Module
of Ground Loop Desigh! program

1 User ManualDn CD(may be shipped separately)

= =48 -8 _9_9_9_98_2°_-2

Optional Equipment:
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1 Conductivity Test Tool Kitincludes theessential tools for performing TC
tests(hosehookups filtered funnels, grounding lug tools, etc)

GLD software for full loopfield design.

Removable Extension Cords for Hassle Fresn$port

External Interface Jack for External Data Loggecdéss

Rugged Control Deck

Visit www.precisiongeothermal.cofor other useful equipment.

= =4 =4 -8 -9

Safety

IMPORTANT. READ THIS SAFETY INFORMATION PRIOR TO USING
THE GEOCUBE FOR THE FIRST TIME. ALSO, WATCH THE TRAINING
VIDEO PRIOR TO FIRST TIME USE. THE TRAINING VIDEO CONTAINS
IMPORTANT SAFETY INFORMATION.

Thermal conductivy tests have inherent risks associated with them. These risks
include but are not limitedo the risks ofelectrocution and physical injury to
people and objects. This section describes important safety precautions that
GeoCube users should follow whilsing the GeoCube.

A thermal conductivity test utilizes high voltage/high amperage industrial power
generation and testing equipment and therefore requires maximum consideration
of safety before, during and after the test. Users should take similar pyasaot

those taken when working with other high voltage equipment. At a minimum,
users must properly ground the GeoCube and the generator prior to use.

The GeoCubeés constructed primarily ohluminumand rigid copper and weighs
approximatelyl28bs. If improperly moved, stored or handled, the unit has the
potential to cause physicaljumy or damage. Users must use proper hangdling
lifting, and storage techniques when working with@eoCube taeduce the risk

of physical injury and/or damage.

The GeoCube includes a number of advanced safety features to reduce the
probability and severity of the aforementioned (as well as other potential) risks.
These safety features include:

1 Grounding The GeoCube includes an external grounding cable
attachment ludor fast and easy grounding prior to use. Note that the unit
must be grounded prior to use to ensure safety.

1 Thermal Overload Protectioithe GeoCube includes an
electromechanical switch that deenergizes the unit if the circulating
solution temperature ereds 13%. This featurerotects interior
electrical components.
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1 Water Resistant Unit ControlgVater resistant controls reduce the risk of
water entering the electrical system, a situation that could lead to short
circuits and other hazardous electricanditions.

1 Water Resistant CasingVater resistant casing reduces the risk of water
entering the electrical system, a situation that could lead to short circuits
and other hazardous electrical conditions.

1 Electrical Overload Protectio®ll electrical circuits are fused for
overload protection.

1 Intrusion DetectionUpon accessing the core internal piping and plumbing
area of th&eoCubethe electricity deenergizes so that there is no live
electricity within the piping and plumbing area. Note that #rea is off
limits to end users and accessing this area automatically aydand all

warrantes.
1 Durable, Tamper Resistant Cagelocking case protects the unit from
tampering. The caseds aluminum constru

integrity. The single latch locking mechanism prevents unwarranted
access during testing.

1 SafetyLabelling Included warning and precaution labels remind users
and bystanders to maintain adequate safety measures when using or
interacting with the&GeoCube

1 Optional Deaichable Extension Powenfl: An optional detachable
extension power cord reduces the risk of physical damage to users and
equipment.

WARNINGS

Unit is rated for a maximum voltage of 240V. Exceeding 240V could permanently
damage internal components.

Use two separategrounding lugs forthe grounding rod one for GeoCubeand
one for generator.

THE GEOCUBE OPERATES UNDER HIGH VOLTAGE AND IMPROPER
USAGE CAN RESULT IN DAMAGE,INJURY OR DEATH.IN NO EVENT
WILL PRECISION GEOTHERMAL, LLCOR ITS SUPPLIERS BHIABLE
FOR ANY LOST REVENUE, PROFIT, OR DATA, OR FOR SPECIAL,
INDIRECT, CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES
HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF
LIABILITY ARISING OUT OF THE USE OF OR INABILITY TO USE THE
GEOCUBEEVEN IF PRECISION GEOHERMAL, LLC, ORITS SUPPLIERS
HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES
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CHAPTER1

The First TC Test

This chapter describes how to perform your first thermal conductivity test

with the GeoCube. The chapter follows a step bp &brmat. It starts with

a fNbefore your first t e aup a@nd testingt i on,
procedure and concludes with the take down procedure.

Before the First Test

Prior to bringing the GeoCube out to the test site for the first condyctest,

there are several preliminary steps worth taking to ensure that the test runs
smoothly Note that theesults of this initial system check need to be recorded on
the Warranty Activation Checkliginhcluded in your sales contracind submitted

to Precision Geothermal, LLC prior to the first test to ensure that the Warranty is
not void.

Initial System Check

Pump Check

Check the circulation pump to make sure that it turns on and runs properly.

1. Attach the inlet and outlets together with a 1 in jemipose

2. Remove the standing column plug amidl @pproximately one
gallonof waterinto the GeoCube via the standing column. It is
recommended that you use a filtered funnel when adding the water
to avoid spilling fluids in the GeoCube control panel area

3. Pu the standing column plug baok

C
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4. Run the pump using tI©OB0)i rtye rhnoil tdti enngt
the switch down for a moment.

Heating Element Check

Next, check each heating element to confirm that each is working properly.
To perform this test quidtk and accurately, the Data Logger ddfau
measurement time interval (twminutes) needs to be changed tém
secondsThis is because with the minimal water volume used in the
test, the water heats up very quickly and can result in automatic
safety shutdavn. To change the Data Logger measurement time interval,
follow these steps:

1. Install the HoboWare Pro software on your PC if you have not
done so already. This software came on a CD with the GeoCube.
Information about installation can be found in the Datalysis
chapter of this guide.

2. Attach the Data Logger directly to the PC via a serial port cable. If
your PC does not have a serial port, use a seriatpEB cable
(not included}o facilitate the transfer.

3. With the Data Logger attached to the @) the HoboWare Pro
software.

4. Launch the Data Logger by pushing the button as seen in Figure 1
below.
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T HOBOware Pro [BEES

File Device Edit Wiew ‘Window Help

BEASFR-CBXAESE x¢e; e BEEHEERLI ?

h successful,

REW—

Dev: HOBO Energy Pro, S{N; 2326502 Mo devices connected

Figure 1. Launching the Data Logger

5. After a few seconds, the software will recognize the Data Logger
as seein Figure 2 below. Seeet t he Data Logger and

File Device Edit Yiew Window Help

A2880- 0 EBEXEE e ;: o EEENEEEI ?

- [&

Select Device

Device Communication Preference: USE and Serial devices

Attached Onset Devices

® ' HOBG Energy Pro, SiN: 1188195 (COML)

Ta sel mnicate with,

lect 3 device to com
it From the list abowe and press OK,
Blirk Device Light

Choose selected device

=l
choose

Launching logger...

Ho devices connected

Figure 2. Selecting the Data Logger
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6. A Data Logger Launch window will open @&s seefn Figure 3
below. Adjust the logging interval to 10 seconds. Push the
ALaunchod butt.on after doing so

File Device Edit View ‘Window Help
A3480-CEXAS e CANERNE®E ?
Launch Lopger.

Logger Type: HOBO Energy Pro
Serial Number: 1188195
Deployment Number: 13

Battery: L4/ 90% (&) Alkaline () Lithium

Description: |Conductivity_Test|

ChamnelstoLog: [ el Utities

Battery Voltage

External Sensors and Modules: (02 Enabled Channels Attached;

FS TRMS ACI (S-FS-TRMSA) 5/N: 949099

v
< ¥

[7] Wrop Arcumd when Pl
. = = Maximum logging interval:
tosging nkerva [ 0 Sk | 2[Sin[ 0Sker gty iz bn e
Sampling Interval: Dl:l l:l

Logging Duration; 153 Days, 01 Hr 44 Min 00 Sec
{Approx. time to il lagger)

Mow: () 04/29/09 03:00:47 PM GMT-05:00

Launch Options:

At Inkerval: () 04/29/09 03:02:00 PM GMT-05:00

ey O =T

Trigger: (&) Push Logger Button

Save Settings: () Save Settings in Logger (Does Not Launch)

[ skin launich window next time [ Cancel ][ Status. . ][ Launch

Launching logger ..

BEmM

Mo devices connected

Figure 3. Adjusting the Lgging Interval

7. After you hit the éLaunchd button
configured with the new logging intervas seem Figure 4
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Fle Device Edit View Window Help

AaSAaB-0EXA8 v Qo FEEEEI ?

J Launching Logger,

Triggered start has been selec

Ready,

]

Dev: HOBO Energy Pro, 5/N: 1188195 Ho devices connected

Figure 4. Configuring the Data Logger with the New Logging Interval

8. When the configuration is complete, it iesto detach the data
logger from the PC and proceed with the heating element check

Please follow this procedure to check the heating elements:

9. Attach the inlet and outlets together with@umper hose

10.Remove the standing column plug arntti@approxinately one
gallonof water tothe GeoCube via the standing column. It is
recommended that you use a filtered funnel when adding water
to avoid spilling fluids in the GeoCube control panel area.

Figure 5.Remove the standing column plug and thenwaadtr

11.Cap and closthe standing columwith theplug.
12.Plug the GeoCube into a stable power supply

13.Put the Data Logger into the GeoCube and attach the sensor
leads
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VoltagesAmperage

Pressure 1 and 2

Temperature 1 and 2

- =

Figure 6.Attaching sensor leads to the data logger

14. Attach the Shuttle to the Data g§ger via the 3.5mm male-
male cable

. o
4
Figure 7.Attaching the data logger to the shuttle

155Turn the Data Logger on by pushin
Data Logger

16.Turn the Shuttle on by pushing th
will prompt you to continueia the builtin display. You will
be able to cycle through to the current and voltage sensors

Figure 8.Shuttle prompts

17.Activate the Pump by switching the pump switch from the
neutral/off position to RUNs seein Figure 9

10
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Figure 9.Turning on tle pump

18.Turn on the 1500W heating element (the first switch to the
right of the pump switch) and monitor the current. Look for a
greater than 5 amp draw. The exact amperage will depend on
the voltage of the power supply but it should be greater than 5
amps Since the Data Logger is set to record data every 10
seconds, data will be output to the Shuttle screen promptly. To
confirm that the first heating element is providing 1500W,
multiply the voltage by amps to calculate watts via this
equation:

Voltagex Amps = Wattage

19. Turn off the first heating element and then turn on the second
heating element (2000). Monitor the current and voltage for
10 seconds (until you see the current and voltage on the Shuttle
screen) and perform the above calculation atgagonfirm the
wattage.

20. Turn off the second heating element (2000W) and then turn on
the third heating element (2000W) and repeat.

21.Turn off the third heating element (2000W) and then turn on
the fourth heating element (2000W) and repeat.

22.1f the unit shus off during this test it is because the water
reached too high of a temperature and the-usiafety
mechanisms kicked in. In such a case, turn off and unplug the
GeoCube, drain the water out of the GeoCube via the drain
plug (which is located on theame side of the unit as the inlet
and outlety and then add approximately one gallon of fresh
water. Continue the test.

23.When the test is complete, confirm that all four heating
elements are turned off, turn off the pump and drain the
GeoCube.

24.The final ¢ep is to reset the Data Logger so that it records data
at 2 minute intervals. Follow the procedure outlined above to
do so.Failure to set the Data Logger back to the 2 minute
interval may result inposttestdata analysis failure

11



