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TrueDry CV-9

Decagon Devices, Inc.
2365 NE Hopkins Court
Pullman WA 99163

Phone: 509-332-5601
Fax: 509-332-5158
Website: www.AqualLab.com
Email: support@Aqual.ab.com or sales@Aqualab.com

Trademarks
Aqualab is a registered trademark of Decagon Devices, Inc.
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TrueDry CV-9 1 INTRODUCTION

1 Introduction

Welcome to Decagon’s TrueDry CV-9 Moisture Analyzer. It is an
easy to use, accurate and efficient instrument for determining mois-
ture loss-on-drying.

Customer Support

If you ever need assistance with your TrueDry, have any questions
or feedback, there are several ways to contact us. Decagon has Cus-
tomer Service Representatives available to speak with you Monday
through Friday, between 8 am and 5 pm Pacific time.

Note: If you purchased your TrueDry through a distributor, please
contact them for assistance.

Email:
support@AquaLab.com or sales@QAqualLab.com

Phone:
1-509-332-5601

Fax:
1-509-332-5158

If contacting us by email or fax, please include as part of your mes-
sage your instrument serial number, your name, address, phone, fax
number, and a description of your problem or question.

About This Manual

This manual includes instructions for setting up your TrueDry, veri-
fying the calibration of the instrument, preparing samples, and main-
taining and caring for your instrument. Please read these instruc-
tions before operating your TrueDry to ensure that the instrument
performs to its full potential.

Index
Add Sample, 36 Saved, 30
. Scratch, 30
Cleaning Standard, 30
Instructions, 39 USB, 30
Supplies, 39 NIST Traceable Weight., 18

Surface Areas, 40

Configuration Options Percent Moisture

Maximum Weight, 33 Dry Basis, 25
Minimum Weight, 33 Web Basis, 25
Name, 33 Power
Temperature, 33 Standby Mode, 5
Timeout, 33 Switching On, 4
Trigger, 33

Customer Support, 1, 54 Repair Costs, 55
Returns, 54

Sample Size Range, 7

Saved Configuration, 31

Seller’s Liability, 2

Serial Number, 54

Settings
Date and Time, 26
Moisture Content, 26
Product ID Label, 26
Reporting Basis, 25

Email, 1, 54 Temperature Units, 26
Time Units, 26
Weight Calibration, 26

Shipping Contents, 15

Specifications, 7

Spills, 39

Stabilization, 18

Standard Configuration, 30

Shipping Directions, 54

Declaration of Conformity, 56

Defining Dry, 12

Desiccant Cartridge
Replacement, 42

Diagnostics, 27

Dry Down Curve, 23

Fickian Diffusion, 12

Loaner Service, 55
Loss-on-Drying
Moisture Balance, 11
Oven, 10

Moisture Content Measurements,

9 Trigger Values, 33

Troubleshooting Quick Guide, 45

New Configuration, 29 Warranty, 2, 55
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TrueDry CV-9 2 ABOUT THE TRUEDRY

2 About the TrueDry

The AquaLab TrueDry CV-9 is a loss-on-drying moisture analyzer
with the ability to run multiple samples under controlled vapor pres-
sure conditions. The TrueDry utilizes a unique design combined with
a sound scientific understanding of moisture loss to create the ideal
loss-on-drying moisture analyzer. A turntable approach enables high
sample throughput by analyzing up to nine samples simultaneously
using primary reference methods. (Figure 1)

The TrueDry controls the temperature of each sample position indi-
vidually using controlled contact drying and tracks the weight loss of
each sample over time. An easy to use test setup interface makes it
simple to match any reference moisture method without the need to
use extreme temperatures to predict the moisture content. TrueDry
has a growing list of standard configurations based on AOAC, AACC,
and Swiss Food Manual standards.

Figure 1: Nine Sample Turntable

2.1 Interface

The TrueDry is a stand-alone instrument that does not require any
additional software or a computer to operate. The instrument con-

10 DECLARATION OF CONFORMITY TrueDry CV-9

10 Declaration of Conformity

Application of Council Directive: 2004/108/EC and 2011/65/EU

Standards to which conformity is EN 61326-1:2013 and

declared:
EN 50581:2012

Manufacturer’s Name: Decagon Devices, Inc 2365 NE
Hopkins Ct. Pullman, WA 99163
USA

Type of Equipment: AqualLab Moisture Analyzer

Model Number: TrueDry CV-9

Year of First Manufacture: 2014

The undersigned hereby declares on behalf of Decagon Devices, Inc.
that the above referenced products, to which this declaration relates,
fully conform to the provisions of the Council Directives and stan-
dards referenced above.

Michael Wadsworth
Engineering Director
7-9-2015
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TrueDry CV-9 2 ABOUT THE TRUEDRY

o @)

Run Test Settings Diagnostics

Figure 3: Home Screen

The capacitive touch button below the screen places the unit in
standby mode. To enter standby mode, press and hold the touch
button. Three beeps followed by a double beep occur to indicate the
TrueDry is in standby mode. Although the screen powers off, the
instrument still has power and is ready to run tests as soon as you
exit standby mode. Press and hold the touch button again to bring
the TrueDry unit out of standby mode. A short beep indicates that
the unit is coming out of standby mode. The screen takes about ten
seconds to turn on and the machine may take up to a minute to com-
pletely power up from standby mode and return to the Home screen.
For detailed operation instructions refer to the the User Interface
section of this manual.

2.2 Functionality

The TrueDry utilizes loss-on-drying methodology for moisture deter-
mination. The TrueDry measures loss-on-drying by first weighing a
sample and recording the weight, heating the sample to a specified
dryness, then recording the dry weight. The TrueDry determines the
amount of water present in the sample by subtracting the dry weight
from the initial weight and calculates the moisture content of the
sample by dividing the amount of water by the dry weight or total
weight depending on the reporting method.

9 SUPPORT AND REPAIR TrueDry CV-9

9 Support and Repair

If, after trying these steps, you are still experiencing problems please
contact Decagon Devices for instrument servicing and support.

Note: If you purchased your TrueDry from one of our international
distributors, please contact them. They can provide you with local
support and service.

When encountering problems with your TrueDry (that you are un-
able to resolve with the help of this manual), please contact Decagon
Customer Support at support@AqualLab.com, 509-332-5601 or fax
us at 509-332-5158. Please have the serial number, available in the
Diagnostics screen and on the back of the TrueDry, formatted as
CVO9###4#. and model of the instrument ready.

All TrueDrys returned to Decagon for servicing must be accompa-
nied by a Return Material Authorization (RMA) number. Prior to
shipping the instrument, please contact a Decagon customer support
representative to obtain an RMA.

Shipping Directions
The following steps help to ensure the safe shipping and processing

of your AquaLab TrueDry.

1. Ship your TrueDry in its original cardboard box with suspen-
sion packaging. If you do not have the original box we can ship
you another one.

2. Remove the desiccant tubes before packaging.
3. Tighten the shipping screw before packaging your instrument.

4. Place the TrueDry in a plastic bag to avoid disfiguring marks
from the packaging.

5. Do not ship the power cord.

6. On the RMA form, please verify the ship to and bill to infor-
mation, contact name, and problem description. If anything is
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TrueDry CV-9 2 ABOUT THE TRUEDRY

2.3 TrueDry Instrument Specifications

Measurement Values
Moisture Range: 0.1% to 99%
Repeatability (4 g Sample): 0.05%

Repeatability (10 g Sample): 0.01%

Sample Size Range: 1 to 25 g

Moisture Content Measuring Method: Loss-on-drying using any stan-

dard method
Balance

Balance Readability: 0.0001 g

Balance Max Weight: 50 g

Balance Min Weight: 0 g

Balance Calibration: Menu Driven

Drying Unit

Temperature Technology/Heat Source: Resistive coils provide con-
ductive heat (convective heat in lid)

Temperature Range: 50 to 150 °C

Temperature Control: +1 °C

Temperature Adjustment Increments: 1 °C

Unit Specifications

Number of Samples: Nine

Operating Environment: 4 to 50 °C; 0 to 90% Relative Humidity
(Non-Condensing)

Sample Cup: 5.7 cm (2 1/4”) diameter, 4.32 cm (7/10”) height

Chamber Humidity: 1% (0.01 a,)

End of Analysis Mode: Time or Weight Trigger

8 TROUBLESHOOTING TrueDry CV-9

26. PROBLEM:
Unable to change the month in the settings screen.

SOLUTION:

The calendar does not allow invalid dates. Ex. Feb. 31. Change
the day to 28 then change through the months. When arriving at
the desired month, change the date.

27. PROBLEM:
Cannot read from USB drive/USB drive has no power.
SOLUTION:

e Check to make sure the USB drive is inserted.

e Verify that the USB drive has been formatted in FAT32.

e Try removing and reinserting the USB drive. Wait up to 10
seconds after inserting the drive. Try accessing the USB drive
again.

o If it still fails, restart the system with the USB inserted into
the slot.

28. PROBLEM:
Tray stuck spinning while updating software.

SOLUTION

Restart the machine and try updating again.
29. PROBLEM

Unable to load test configuration from USB.

SOLUTION

e Make sure that you have not changed the file name of the saved
test file.

e Check to make sure the USB drive is inserted.
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TrueDry CV-9 3 THEORY

3 Theory

Moisture content is a measure of the quantity of water in a product
reported on either a wet or dry basis. Moisture content provides
valuable information about yield and purity, making it important
from a financial standpoint. In addition, moisture content provides
information about texture, since increasing levels of moisture pro-
vide mobility and lower the glass transition temperature. In theory,
moisture content determination is simply a comparison of the amount
of water in a product to the mass of everything else in the product.
While moisture content determination is simple in theory, further in-
vestigation demonstrates that obtaining reliable results involves an
extremely complex process.

3.1 Moisture Content Measurement

There are many choices available when it comes to methods for de-
termining the amount of water in a product. The AOAC lists 35
different methods for measuring moisture content that fall into two
general categories, direct or indirect measurement methods.

Direct moisture content methods either force water out of a sample
at elevated temperatures while tracking the weight change or involve
a chemical reaction with water and titration. The most common and
representative direct moisture methods include air-oven drying and
Karl Fischer titration.

Indirect methods try to predict the moisture content based on either
testing under accelerated heat conditions or by correlating another
measured property to the moisture content. These secondary meth-
ods require calibration to a primary or direct method. Examples of
indirect measurement methods include: halogen or IR based mois-
ture balances, NIR absorption, and dielectric capacitance.

The advantage of direct methods is that they are a primary mea-
surement typically with superior precision, but may have the dis-
advantage of being more labor intensive and having long analysis
times. Indirect methods are typically much faster than direct meth-

8 TROUBLESHOOTING TrueDry CV-9

o [t it still fails it is likely the file is corrupted.

17. PROBLEM:
An unknown error occurred! SOLUTION:

Turn the TrueDry off and then back on and retry. If the problem
still persists, please contact your Decagon representative.

18. PROBLEM:
Scale Underload!

SOLUTION:

Check the scale to make sure there is nothing lodged under it and
that the cup lays completely over the scale pan. If nothing is inter-
fering you must add weight to the cup > 10 mg.

19. PROBLEM:
Scale Overload

SOLUTION:

Remove weight from the cup to < 25,000 mg. This can also hap-

pen if you accidentally press down on the cup while adjusting it.

20. PROBLEM:
Please name test before proceeding.

SOLUTION:
Enter in a name in the Test Name field.

21. PROBLEM:
No Communication
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TrueDry CV-9 3 THEORY

This works out to an average of 14 minutes total test time (this
includes both preparation and test time) per sample for the general
oven method, but only 8.7 minutes per sample for the TrueDry with
an equivalent level of precision.

3.3 Moisture Balance Loss-on-drying

A moisture balance method automates the weighing process of loss-
on-drying and speeds up the test time by over-heating the sample.
These methods adjust the test time or constant weight settings so
the results at high temperatures match those obtained using the
reference method. However, the moisture balance method requires
a predetermined and unique testing program for each type of sample.

Since a moisture balance is not a primary measurement, it lacks
the reliability of a reference method. In addition, while the moisture
balance method reduces testing time for a single sample, multiple
samples diminish this advantage because of the numerous interrup-
tions required to record results and set up the next test. (Table
1)

Table 1: Moisture content test time and precision for a moisture
balance and the TrueDry on white bread

7 Metric 7 Moisture Balance | TrueDry
Reading Time (nine samples) 197 minutes 70 minutes
Work Time (nine samples) 54 minutes 4 minutes
Interruptions 10 1
Standard Deviation 0.1 0.06
Drying Temperature 135 °C 130 °C

3.4 Improving Reproducibility of Loss-on-Drying

It is difficult to obtain reproducible results with all loss-on-drying
methods, including both the moisture balance and conventional oven.’
The relative humidity of the lab environment also impacts moisture
content results.? To better understand why this is the case requires
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sample cup in the zero position.

9. PROBLEM:
At least one test sample must be present to do a test!

SOLUTION:

In addition to position zero, there should be at least one empty cup
in one of the 1 to 9 positions.

10. PROBLEM:
Sample names cannot be more than 60 characters!

SOLUTION:

The sample name has a maximum of 60 characters. Reduce the
number of characters in the sample name field.

11. PROBLEM:

Missing USB Drive

SOLUTION:
e Check to make sure the USB drive is firmly connected.
e Verify that the USB drive has been formatted in FAT32.

e Remove and reinsert the USB drive, wait ten seconds and then
try again.

o If it still fails, restart the system with the USB inserted into
the slot.

12. PROBLEM:
No records are available to plot!

SOLUTION:

Select Back and wait for the TrueDry to measure a few cups be-
fore viewing the graph again.
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TrueDry CV-9 3 THEORY

Thus, increasing the temperature to speed up the test not only runs
the risk of volatilizing substances other than water, but also changes
the amount of water that you can remove.

Many standard methods recommend using a vacuum oven at lower
temperatures to determine moisture content. The benefit of apply-
ing vacuum suction during oven drying is that by lowering the vapor
pressure with a vacuum, an equivalent amount of water leaves the
sample at a lower temperature than with a standard oven. By using
lower temperatures, fewer volatiles other than water exit the sample,
presumably making a vacuum oven moisture content reading more
specific to water.

In principle, the vacuum oven approach should work, but in prac-
tice it has several problems. Foremost, sufficiently low pressures that
match the value achieved in a conventional oven (around 1 kPa) are
extremely hard to achieve with typical laboratory vacuum pumps.
It adds difficulty when you must achieve the even lower pressures
needed to compensate for the lower sample temperatures. The range
required is called “medium vacuum,” and pumps that work in this
range are expensive and intolerant of water vapor. To remedy this,
researchers often bleed desiccated air into the vacuum oven. A similar
result could be obtained with much less expense by simply supplying
desiccated air to a conventional oven.

A second problem with the vacuum oven approach comes in knowing
how much to reduce the vapor pressure in the vacuum oven to make
it equivalent to the conventional oven. The water activity of foods is
temperature dependent, so the higher the temperature the more wa-
ter is lost at a given water activity. The high temperature of an oven
removes water from a sample both by increasing its vapor pressure
and by loosening the grip of the matrix on the water. The vacuum
oven can mimic the vapor pressure effect by lowering the surround-
ing pressure, but it cannot loosen the water without increasing the
sample temperature. If sample temperature is increased, then it is
no different than a conventional oven.

Environmental factors further complicate the vacuum oven method.

13
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1. PROBLEM:

Export Failed!

SOLUTION:
e Check to make sure you completely inserted the USB drive.
e Verify that the USB drive has been formatted in FAT32.

e Try removing the USB drive, waiting ten seconds, and then
reinserting the USB drive.

e Wait up to ten seconds after inserting the drive and try export-
ing again.

e If it continues to fail, restart the system with the USB inserted
into the slot.

e If the problem persists after completing all steps, it is likely the
file is corrupted.

2. PROBLEM:
Test name cannot contain / * < >: 7 |\’ 7.

SOLUTION:

Rename the test. The following characters are not allowed in test
names: / * < >: 7 |\’7.

3. PROBLEM:
Test name already exists.

SOLUTION:
Input another name for your test.

4. PROBLEM:
Sample names cannot contain / * < >: 7 |\

>

SOLUTION:
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TrueDry CV-9 4 GETTING STARTED

4 Getting Started

4.1 Shipping Contents

The Aqualab TrueDry CV-9 is a stand-alone instrument and does
not require a computer or additional software to operate. Your
TrueDry ships with these items.

e TrueDry
3/16 Hex Wrench

2 g NIST Traceable Weight
Two Refillable Desiccant Tubes

Squeeze Bottle

Power Cord

Operator’s Manual
Quick Start Guide
4 Gigabyte Portable USB Drive

500 Sample Cups

4.2 Instrument Setup

1. Remove the TrueDry from the shipping box and set aside the
included items. Place the TrueDry on a flat and stable surface
that is free from vibration. Turn the three adjustable feet to
level the instrument. Check the level using a circular level in
the desiccant receiver. The small plastic bumpers in the rear
corners do not need to be touching the table.

2. You must loosen the shipping screw before using the instru-
ment. Move the instrument to the edge of the workbench or
table to expose the shipping screw. (Figure 4) All three feet
should remain on the table when loosening the shipping screw.
Locate the black shipping screw and use the provided hex-key
to unscrew the shipping screw until it stops. (Figure 5) The

15

7 CARE AND MAINTENANCE TrueDry CV-9

iv.

Note: Do not put water into the Squeeze bottle, the
bottle just needs to be squeezed with air in it.

Place the desiccant tube with the lid into the water. If
the lid is not sealed, water will flow into the desiccant
cartridge. Hold the tube in the water only as long as
needed to verify the lid seal.

. Look for bubbles escaping from the lid. If there are

bubbles, the lid is not sealed. Remove the lid and
reset the washer. Lubricate the washer with water
and put the lid back.

(i) When you place the desiccant cartridge into the desiccant
receiver, you should wet the o-rings on the fittings to ease
installation and reduce wear.

44



91

Mmo10G gurddiyg 93ed0 G 9IngIq

93P 9[qe], 0} AI(JONI], AON ¥ 9IN3I ]

(9 om31y) "Ajerduwod no aurod
10U S90p pue YoUI UR JO Ioyrenb & qnoqe spuajxo mads Surddrys

6-AD Axgeniy, AHIYVLS ONILLLID ¥

1534

(¢g om3rg) -op
-30q aanssaId 97} SUISIL 9N} JURIIISIP YY) SZLINSSAI ‘Il
‘3ur)3y mdino o) I9A0 19Uy dUO P[OH I
* W0330q oY}
ur 1ejem doop your ouo noqge yim dno 10 ued € AR ‘T

(gg om31y]) “(A1geni], oA YIIm papnour) o)
-10q 9zoonbs o1} Suisn Aq 1991109 SI [eIS PI AYY e} AJLDA (1)
"98PLIJIRD JURIDISAP A} OO PI] oY) MAIG (S)

syeor] 10J 93pLIjIR))
URODISO(] SUIDOY)) ¢ 9INJIq

PrT JuRODISA(] & 2INSIq

(zg em3Ly) P
o[} ur pajeso] pue diy 9[330q 9y} 0} Judde(pe Ioysem oY) Jo
98pa o) 10 dIf (91330q) 9SPLILIRD B[ Jom puR Iojem oye], (])
“TIROJ oYY} UI 9]0 93 [SNOoIy}
8uiqny [rews oY) jIesul pue doj oY) Ul wreoj oY) 2oe[J (o)
"TILI 98PLIJIRD S}
O] SATDUI T°() INOCR dq PNOTS JueIDISIP oY) Jo dog oy, (P)
‘TeLI9)

HONVNHINIVIN ANV H9VD L 6-AD Axgenay,



TrueDry CV-9 4 GETTING STARTED

Figure 6: Loosened Shipping Screw

3. Return the TrueDry to the center of the workbench or table
and plug in the included power cord. Turn on the power using
the main switch on the back of the instrument.

Note: For best results, let the instrument warm up for two
hours before use.

Leave the TrueDry powered on in standby mode when not in
use to maintain optimal instrument speed and performance.

4. Install the desiccant tubes in the front of the instrument. Be-
fore insertion, remove the black vinyl covers from the air fit-
tings. Place the desiccant tube into the area above the desic-
cant receiver and then insert the fittings into the mating holes.
Be sure to place the black fitting into the corresponding black
hole.

Note: The fittings can be moistened with DI water if the desic-
cant tube is difficult to install.
5. Calibrate the scale.

(a) After power-up, select Settings on the Home screen, then
navigate to and select the Weight Calibration option.

17

7 CARE AND MAINTENANCE TrueDry CV-9

Note: Do not touch the table or TrueDry during calibration to pre-
vent disturbing the calibration routine.

Once the TrueDry prompts you, open the lid and add an empty sam-
ple cup, shut the lid, and select Next. Once the TrueDry prompts
you, open the lid, add the 2.0000 g standard, shut the lid, and select
Next. TrueDry then displays the weight offset it applies if you accept
the calibration. Select Next again to store the calibration or Cancel
to abort.

Desiccant Cartridge and Desiccant Replacement

1. Removal of the desiccant material.

(a) Orient the desiccant cartridge or tube (Figure 30) so the
lid is up.

(b) Remove the lid.

Remove the foam located below the lid. (Figure 31)

(d) Hold the small tubing to prevent desiccant from getting
into the tube.

(e) Pour out the desiccant material.

—
e}
~

Fi 30: Desi t Cartrid
1BHre eslecatt Lartidees Figure 31: Cartridge Foam

2. Loading the desiccant into the desiccant cartridge.

(a) Orient the desiccant tube so the opening is upward.

(b) Hold the tubing to the side and fill the cartridge to the
top with desiccant.

(c) Shake or vibrate the desiccant cartridge to settle the ma-

42



81

"UOI)RO0[ S[(R)S 9IOWL ® pUY IO PISLI dI0W
9[qe) OU) OYRIN 959} ® SULIMP SSUIPLII P SIom 9JRINODR
10J o[qelsun 003 Ajqeqoid st AI(Joni], oY) SUIP[OY o[qe)
oy ‘Surdde) 1eyye 3w z'() uey] oI0wW Aq AIeA SSUIPRIT O
J1 108Uy oUO YIM d[qr) IO YouaqIom oy} uo dey AySrT

(8T 2an81) "usaIds oY) Jo doy oty je Surpeal
1YS1oM 9} 938I0T "UIIIDS SWO] Y3 UO SII3SOUTeI(T 3109[0S

"JIUN 97} JO UOIYRIO] PUR AIe)s 9[eds
"UoIjRIQI[ed 2IMmbal j0U SOOP 97eds Y}
s [90uRD 109708 SWL G°() UIYIIM ST JYSTom 91} J] "UOIIRIGI[ED

oYY} 1I0qe 0} [90UeD IO UOIJRICI[ED o)} 910)s pue 3deooe
07 JXON 199[0G ‘U09Ids o} uo sieadde 10sHo YSOMm oY,

S49299M] 40 SPUDY Paaolb yum pajpuvy
aq fipuo pinoys ybram pivpuvis 2)qaIvL3 [ SIN YL 910N

“IXON 109[s pur PIf o} s
‘dno ordures £jduwe oY} Jo I9ju9d O} UI JYSToM d[(eadRI)

LSIN 8 g oy} ooe[d pue p1| o3 uodo ‘pojdword uoypy

XN 199[9s pue pIf oY) g ‘uonsod () 93 04 dno
oldures Ajdwe ue ppe pue pi o3 uodo ‘pojdword uoy Ay

QULNOL UO0UDLQYDI Y7 HULQUNISIP JUdaaLd 0 U0
-04QUDI BUIND AL(TONAL, L0 2]QDY Y} YINO] 10U O(] 910N

"91eds 9} FuLIe)
urdaq 03 1XdN 199[0S pue ‘pI[ oYy} Inys ‘roqureyd oYy Ayduryg

(®)
19T, "9

(q)

6-AD Axgeniy, AHIYVLS ONILLLID ¥

%

"9[eos oY} Ul
-Ie) uI1doq 0} 1XON 19970S pue ‘pI[ oY) INYs ‘Toquueyod o) Aydue uayJ,
‘uoryeIqIeD ULsaq 0} s8UI1)eg AI([ONL], 913 WO} UoljRIqIe)) 1 SOAN
100[0§ "pIepuels o[qesdel) [SIN WeIS (000’ POPnROUl oy} [Im
oTeds o1} 9JeI]I[ed URD $107eI0d0 ‘IOAOMO] ‘SIUSWIDINSLIUW JUIUOD
oInjstowr AI([oNI], 10j AIeSSod0U 10U SI UOIIRIQI[RD JYSom juonbog

uorjeIqIre) YSOM

1891 D buLADIS 07 L0tUd
20v)d ur pamauds a4 finay ajdwns puv upd 2)p2s Y] 2UNS 9G IION

")JRTS POI 9[eds oY}
umop sotjddns Surues[d 10 ‘Ioyem ‘SLIGqEp doIp 03 j0U [NJoIed AIoA og

[eAOwIaY UeJ 9edS :6g 2SI

HONVNHINIVIN ANV H9VD L 6-AD Axgenay,




TrueDry CV-9 5 USER INTERFACE AND MENUS

5 User Interface and Menus

The AquaLab TrueDry CV-9 is a stand-alone instrument and utilizes
a capacitive touchscreen as an operator interface. There are four
main menu options on the Home screen as well as a language selection
(globe icon). This section reviews the primary Home screen menu
options and explores the software options.

Run Test Archives Diagnostics

Figure 7: Home Screen

Languages (Globe Icon)

The globe icon in the upper right corner of the Home screen brings
you to a language selection screen. The currently selected language
displays in white text. To change to a different language select the
button for the desired language. The TrueDry supports English,
Spanish, Italian, French, German, Dutch, Japanese, Portuguese, and
Polish. If you select a language, the TrueDry prompts you to verify
that you wish to change the language. You must restart the system
to implement your language change request. (Figure 8)

19

7 CARE AND MAINTENANCE TrueDry CV-9

be sure to rinse the surfaces using a moist towel, sponge, or Kimwipe.

Do not use anything abrasive: Scouring pads, sandpaper, and course
cleansers wear down the surface of the sample chamber. Kitchen
degreasers containing methylene chloride should also be avoided as
methylene chloride strips the surfaces of the chamber.

Clean All Surface Areas

You must keep the lid, sample tray, lower heating plate, and scale
well clean. To access the lower heating plate, remove the sample tray
by removing the two thumb screws in the center of the tray.(Figure
28)

Note: It is very important to remove the sample cup from the ma-
chine when adding the sample to prevent any material from spilling
in the drying chamber.

Figure 28: Removing Thumb Screws

To access the scale well, remove the scale pan by removing the screw
from the center. (Figure 29)
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TrueDry CV-9 5 USER INTERFACE AND MENUS

the Home screen to access a stored test file. The Select Test screen
appears with a list of test names with a time and date stamp. (Fig-
ure 10) If you have a large number of tests saved select the Load
More button at the bottom to load additional tests. Tests list with
the most recent tests at the top of the screen. To view the results
of a specific test, click on the test name. This takes you to the test
summary screen. (Figure 11)

Test

Select All Export To USB Delete Test

356 Ketchup (30/May/2014 12:57)

353 Ketchup (30/May/2014 12:57)

347 Ketchup (30/May/2014 12:57)

344 Ketchup (30/May/2014 12:57)

341 Ketchup (30/May/2014 12:56)

339 Ketchup (30/May/2014 12:56)

Load More

Figure 10: Select Test List

View Table
View Chart

Review Test Setup

Figure 11: Test Summary Screen

6 RUNNING A TEST TrueDry CV-9

21

sults, however having 10 g of sample improves the repeatability of
the measurements. When preparing the sample make sure to place
a representative selection of the material in each cup. If the sample
requires chopping, cutting, or grinding, then make sure the process
is consistent across all samples. When adding the sample to the cup,
spread it out over the bottom of the cup as much as possible. Avoid
piling the sample on one side or in the middle of the cup. If there
are spikes or dips then you may need to clean the drying chamber.
If the test stops before the sample has finished drying, this may in-
dicate that the Trigger is too high or that the test timed out too soon.

Viewing a graph of your test results is a good indicator of how well
you have set up your tests. The graph should be smooth and con-
tinuous.

38



(44

so[qe], ere(] ofdureg oymwodg :¢T 2In3rq

sSnolAald

Zavee

L0/68

9'G66€

(g1 oS1,) "eyep o) Y3NOIY) [[0I0S 0} JXON
pue snorasrg 109G -owr) pasde[o Aq peoIsplo 1$9) O3 JNOYSNOIYY
o[dures jer) I10] UoyR) SSUIPLAI JYSIOM 9)RIPOULIDIUL S} SMOYS UIIIOS
eye( o(dureg ogmwodg oy T, -ojdures oymwods ® I0] ®IRP 9)RIPSULISUL
Jo o[qe) ' dn md 03 JYSLI oY) UO UOII sSB[3 FUIAJIUSewW oY) 109[0G

(z1 2In31,]) "159) oYy ul sojdures [[® I0J s)Nsol Arewrmuns sAe[dsip

9[qe], MOIA ‘dnjog 1S9, MATADY IO MRBY) MOIA ‘O[], MOIA O} UOI}
-do o1} oA®BY NOZ ‘UAIOS o1} Jo doy oy} Ie sAr[ASIp owRU 4803 O T,

O[qRL, MIIA :gT oMTg

¥96E 6 a|dwes
168
0BBE
0S6€
200F
PSP
S0

9162

Qaaeaeaeaeaa

G66€

6-AD Axgeniy, SONHIN ANV HOVAYHLNI 445N &

L€

-o1 rewrydo aAsryoR 03 8 g JO WnuIIuIl © 9q pnoys jysrem ojdureg
"TOAIDS OWIOH 9} 0} WINJOI PUR 1597 o[} [9oURD 0} 39T, d03G,, 19908

-ordures oo 10 SSUIPROI JUDLIND 9} SMOUS O[] B SB RI)RD 1509
O} SUIMOIA 9593 oY1 JO sso1801d oY} JO 9JRUWIISO UR I0J SMO[[R pueR
sordures INoA Jo oAIND SULAIP o) sARTASID 1IRYD ®© Sk RIRp 1593 1) SUl
-MOTA "1S97 & SULINP 1IRYD IO d[R]} B IO} Sk SIMNSOI )59} 91} 99S 0}
(SHNSOY 959T, MOIA,, Ssoid Aewl noA ‘UWedIdG SNJe)S 19T, oY) WOL]

‘srojowrered dnjes 3503 oy} IO S}MSOI 159} SUIOSUO SUIMIIA 10J SUOT}
-do noA soA18 pue roquueyd SulLip oYy oprsut suruodder] st jeym nod
SMOUS U02I0S SNIBIS 980T, oY} 3599 ® Sulm(] “A[[ROIJRWOINE SULIA(
ssoo01d Surjeey puR MOQPIIR [RUINUI oY} PoySom uoaq sey ordures
1SR O} 9OU() ‘USDIIS ST, 2INSYUO) oY) 0} Ioe(q NOA soye} SIyJ,
TWOYNq Jorg 9Y) 109[0s urd NoA dnjes 959 oYy 31xo 03 YSImM Nok JT

"90URIOJOI SR SISUUINU ARIY 9} SUISN USSIOSONOY) o) uo uonisod ord
-ures gey) dey pue ‘pry oyl asopo ‘dno ordures Lpduwo ue yym 41 ooejdor
‘ordures e opoal 0} poou NOA JT "UOIISOd JXoU Y} 0} SOAOUL A[RII)RU
-ome Ay ojdures oty ‘guesord st dno ojdures ou jr :dno opdwres Ljduwo
ue urejuod eyl suoljsod [[e soyluept Ar([ondy, oy, -ordures yoeo
10} ssoooxd sty) peadoy Aery oyj uo uomnisod ixou oyl 03 dA0W O}
I1XoN 990708 o[dures o) JO JSIOM 9 SOUIULIDIOD AI(TONLL], S} 9dU()

1897, ® Suruuny :)g 9INSIq

159 doig
dn}ag 1S9 ] malnay

S)insay 158 MaIA

uBlam

ISAL V ONINNNY 9 6-AD Aigeniy,



TrueDry CV-9 5 USER INTERFACE AND MENUS

View Chart displays the dry down curves for all samples in the test.
(Figure 14)

ample

Figure 14: View Chart Dry Down Curve

Review Test Setup displays the following test parameters: Name,
Temperature (°C), Min Weight (mg), Max Weight (mg), Timeout
(min), Trigger (% Weight Change/minute). (Figure 15)

Name 368 Water

100.0

Figure 15: Review Test Setup

From the Select Test screen you can select tests to export or delete.
To select a test tap the box to the left of the test name to check it.

6 RUNNING A TEST TrueDry CV-9

23

Sample Name

Lot:

Weight -020mg

Figure 26: Tare and Prepare Screen — with Cups

Open the lid and remove the empty cup from the machine. Place
the cup on a flat surface. Add your sample, and then return the cup
with sample to the same tray position. The default sample name is
the sample number. You can use the default name or enter a sample
name in the box. You can also add a batch or lot number to help
identify the sample.

Note: It is very important to remove the sample cup from the ma-
chine when adding the sample to prevent any material spilling in the
drying chamber.

Once you have placed the cup with sample in the tray and named
the sample, close the lid and select Next. The TrueDry takes a
precise weight measurement of the cup and the sample. Both mea-
surements, the empty cup and the cup + sample, are very important,
the TrueDry uses them in the calculation of final moisture content.
The lid must remain shut to minimize air movement over the sample
for precise measurements. It is also important not to touch or move
the TrueDry in any way during these weight measurements.
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TrueDry CV-9 5 USER INTERFACE AND MENUS

Settings Menu

You can access settings on your TrueDry instrument by clicking on
the Settings icon. You may modify a variety of measurement settings
as your research demands from the Settings Menu.

Reporting Basis changes the moisture content calculation in rela-
tion to either the initial (wet) weight or the final (dry) weight. The
TrueDry can calculate moisture content in different ways and report
it with a variety of different units. The basis parameter allows the re-
porting of moisture content in three different ways, percent moisture
on a wet basis, percent moisture on a dry basis, and percent moisture
of dry solids. Only the chosen settings appear in the exported data.

Percent Moisture on a Wet Basis (% wb, g/100 g total)

initial weight — dry weight grams of water

x 100 =

7% Moisture =
o Moisture initial weight 100 grams solid

Percent Moisture on a Dry Basis (% db, g/100 g solids)

initial weight — dry weight « 100 — Brems of water

% Moisture =
% Moisture dry weight 100 grams total

Many food applications report moisture contents on a wet basis. A
simple equation converts between the wet and dry basis.

% moisture wet
% moisture dry = - x 100
¢ Y 100 — % moisture wet

% moisture dry

100
100 + % moisture dry %

% moisture wet =

25

6 RUNNING A TEST TrueDry CV-9

the moisture exits during this phase, trace moisture remains. This
trace moisture is tightly bound to the sample material and must be
very slowly vaporized over hours or days. By definition, the trigger
value represents the instantaneous slope of the drying curve and the
acceptable change in mass per change in time to indicate that the
sample weight has stopped changing and the sample is dry. Figure
24 shows a typical drying curve for flour with labeled trigger points.

Setting a trigger value higher can make the test faster, but may
leave the sample with some water. In Figure 24, a trigger value of
0.1 shows that the sample has not reached a constant weight. A
lower trigger value ensures the sample has been dried to constant
weight, but a very stringent trigger value adds time to the test. The
trigger values of 0.01 and 0.006 give similar results, however the test
run using a trigger of 0.006 takes much longer. The default setting
is a trigger of 0.01, however, you many need to optimize the trigger
value for your specific product.

1007

08
T
K
£
> 9
S [ 0.01] | 0.006 |
x
s 02
£
o
(%]

%0

88t

10 20 30 40

Time (min)

Figure 24: Drying Curve

In the Configure Test screen (Figure 23) you can select Save Con-
figuration to store your test parameters in the Saved Configuration
list. Save Configuration saves the name, temperature, weight lim-
its, timeout, and trigger values for future use as a measurement
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TrueDry CV-9 5 USER INTERFACE AND MENUS

Reporting Basis: Wet

Moisture Content: g/100g weight

Temperature Units: Degrees Celsius

Time Units: minutes

Product ID Label: Batch

Date/Time: 16:15 18/Jun/14

Weight Calibration

Export System Information

Figure 17: TrueDry Settings

Diagnostics Menu

The Diagnostics screen provides detailed information about the sta-
tus of the machine. (Figure 18) It scrolls down to display the status
of the following items.

Weight displays the current scale reading.

Temperature 0 to 9 lists the temperature for each individual coil
under the tray positions 0 through 9.

Desiccant RH details the percent relative humidity of the air flow-
ing through the desiccant system.

Encoder position tells you the encoder value for tray position.

Tray position 0-9 states which position on the tray is currently
over the scale.

Pump state tells you if the pump is on or off.

Desiccant tube state left or right identifies which desiccant tube
is currently in use.
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Note: If you select the Standard or Saved Configuration options, you
may not change any of the test parameters.

Gummy Bears

Ketchup Feb 21

Water test may 15

Mait

Flour

Cookie Dough

Chocolate Syrup

Cheddar Cheese

Load More

Figure 22: Saved Configurations

Note: If the standard method you use does not appear under Stan-
dard Configuration, you can create and save it by using the New
Configuration setup and then selecting Save Configuration.

Name
—
e ——————————ee
PSR
S ———

Delete

Save Configuration

Export To USB

Begin

Figure 23: Configure Test Screen

Selecting any of the four custom test options in New Configuration
brings you to the Configure Test screen. You may enter or modify
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TrueDry CV-9 6 RUNNING A TEST

6 Running a Test

6.1 Configuring a Test
You must set up your test before taking measurements. To set up a

test select Run Test on the Home screen and choose from the options
provided. (Figure 19)

New Configuration

Standard Configuration

Saved Configuration

Figure 19: Select Test Type Screen

New Configuration — Selecting New Configuration allows you to
choose from four options to load your custom test. After selecting
New Configuration you may create a custom test using a Standard
or Saved Configuration as a template, load a configuration from your
USB drive, or create a new test from scratch. (Figure 20)

6 RUNNING A TEST TrueDry CV-9
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From Standard

From Saved

From USB

From Scratch

Figure 20: Select New Configuration

1. Standard - Choose from the standard configurations preloaded
onto the machine which are listed by product type.

2. Saved - Choose from a list of tests (saved configurations) you
have previously set up and saved on the machine. You can
also run saved configurations by selecting Run Test — Saved
Configurations.

3. USB - Runs a test that you saved on a USB drive, perhaps
from a different TrueDry machine.

4. Scratch - Start a new test with the default settings or input
your own settings.

Standard Configuration — Selecting standard configuration allows
you to choose from a list of preset standard tests organized by prod-
uct type. These are standard tests based primarily on AOAC meth-
ods. (Figure 21)

Standard configurations are preset templates that are based on stan-
dard methods for the product type listed. These files cannot be
deleted. Selecting a product from the list takes you to the Configure
Test screen. You may view the test parameters in this screen but
they cannot be modified. The test name can be changed to identify
the test. To run the standard test select Save Configuration and
Proceed which brings you to the Tare and Prepare screen. Aqualab
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