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1. Technical Specification

Measvured apq Calculatved Pararr_1evters:
&T h &Oh &NAQL, BRQRIDJIR, €1, LC 2,LC 3,0Dsg0*, ODroo*

Saturating Light:
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Actinic Light: 5
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Measuring Light:

Adjustable from0t0 0,0 9AT T 1 j PET Ol gep@se i(0tm100 %)
AquaPen-CAP-C 100: blue +red measuring light

AquaPen-P AP-P 100: blue measuring light

Detector Wavelength Range:
PIN photodiode with 66 7 to 750 nm bandpass filters

Wireless Communication:
Bluetooth 1.1 (see the Bluetooth conformity declaration on the next page)

FluorPen Software:
Windows 2000, XP, or higher compatible **

Memory Capacity:
16 Mb

Internal Data Logging:
Up to 149,000 data points

Display:
2 x 8 characters LC display

Keypad:
Sealed, 2key tactile response

Keypad Escape Time:
Turns off after 8 minutes of no use

Power Supply:
4 AAA alkaline batteries (single use or recharge able)

Battery Life:
48 hours typical with full operation

Low Battery Detection:
Low battery indication displayed

Size:
140 mm x 55 mm x 50 mm
55"x2.2"x2.0"

Weight:
300 g,10.6 oz

Sample Holder:
4 ml cuvette (AquaPen -C ARC 100)
Submersible optical pr obe (AquaPen-P AP-P 100)

Operating Conditions:

Temperature:0to +v v Z#N o¢ O pon =Z& 2 A1 A&Bnoeksingldi EAEOUd mn Ol

Storage Conditions:
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jm Ol

Temperature: -pnt O Comn =Z#N p1 OldityOtord5 % @on2ocbidénéigdO A E Ol E

Warranty:

1 year parts and la bor (see the last page of this Operation M anual for precise warranty conditions)

p



* Only in AquaPeiC ARC 100
** Windowsis aregistered trademark of Microsof€Corporation.

The Bluetooth module BlueNiceCom Il is endowed with a declation of conformity with the following
norms:

EN 300328 V1.6.1 (2004 -11)

EN 301489-1,-3V1.5.1 (2003-12)
EN 50371 December 2002
EN60650

FCC Part 15.247

FCC Grantee Code: R7T

Bluetooth Qualified Product Notice:
GRA_013 04
Bluetooth Listing Identifier: BO1572




2. General Information

AquaPen is a lightweight, hancheld fluorometer that is very convenient for quick,reliable, and easily
repeatable measurements of photosynthetic parameters bottin algal and cyanobacterial suspensions.
AquaPen is equiped with blue and redLED emitters, optically filtered and precisely focused to deliver PAR
values of uptoochmtmmmt  t 1 1 125Dt imédsired 8uspensions. Blue excitation light (455 nmis
intended for chlorophyll excitation, i.e., for measuring chlorophyll fluorescence iralgal cultures. Red
orange excitation light (620 nm) is intended for excitation throwgh phycobilins and is suitable for
measuring in cyanobacteria.

AquaPen is available in two versions. AquaPe@ ARC 100 is a cuvette version ahe AquaPen fluorometer
and AquaPenP ARP 100 is a probe version of AquaPenwhich allows the same measurementsof
chlorophyll fluorescence in suspension bylirectly placing the probe in the suspension medium.

Due to ultra-high sensitivity 7 up to 05t C # £thefAquaPenrC can measurenatural water samples
containing very low concentrations of phytoplankton.

Measured data are sequentially stored in the internal FluorPen memory. Dataansfer is via USB or
Bluetooth communication. Comprehensive Flud’en 1.0software provides data transfer routines and many
additional features for datapresentation in tables and graphs.

The AquaPen device measures the following chlorophyll fluorescence parameters:

Ft z Instantaneous Chlorophyll Fluorescence
Ftis equivalent to Fo if thesample is darkadapted.

QYz Quantum Yield

QY is a measure of theAPhotosystemJIfje:ﬁency. In aga[kadgpted samplethis is equivalent to FV Fm.In a
light-adapted sampleEO EO ANOEOAI AT O O &0O&71&i 68

ODZz Optical Density *

Optica density at 680 nm represents light scattering and chlorophyll absorption. Optical density at 720 nn
represents light scattering.

=)

NPQz Non-Photochemical Quenching

The NPQ protocol is the most typically used measuring approach to quantify photochemicatdanon-
photochemical quenching. The measurement should be performed with a daddapted sample(see more
in Chapter 9.Dof this Manual).

OJIP- Chlorophyll  Fluorescence Induction K inetics

The OJIP curves enable observing major changes thatcur during exposure of a sampléo high irradiance
(see more in Chapter &C of this Manual)

Light Curve

The LC 1 and LC protocols serveto describe alaptation of Quantum Yield to six different light level{see
more in Chapter 9.E of this Manual)




* Optical density is defined as
OD =-Log(l/10),

where "lo" is the irradiance that is transmitted through the cuvette filled with medium without algae or
cyanobacteria. This quantity must be measured as the reference. "I" is the irradiance transmitted through the
cuvette with algal or cyanobacterial suspension in which the OD is measured. "Log" is the decadic logarithm of
the I/lo ratio.

Thus, the optical density OD=1 means that the light at the respective wavelength is attenuated by the algae or
cyanobacteria 10times relative to the reference. With OD=2, the attenuation relative to the reference is 100
times.

Optical density is measured only in the cuvette versian AquaPerC ARPC 100



3. List of Equipment

Carefully unpack the carton. You should have ceived the following items:

AquaPen-P AP-P 100 or AquaPen-C ARC 100

4 AAA Alkaline Batteries

Carrying Case

Textile Strap for Comfortable Wearing

4 ml Volume Cuvette (AquaPenC only)

USB flash discwith the FluorPen software and Operation Manual (PDF)

Bluetooth or USBCommunication Module

=A =4 =4 A4 4 -4 A -4

Other Accessories or Optional Features (according to your specific order)

Please note thathe device always comes with just one communication moduleeither USB or Bluetooth.
For USB connection you need to have the USHBiver installed in your PC. You find the driver on the
installation disk (USB driver folder). If you check the Device Manager in Windows you should see the USB
serial port in the device tree. In case of missing driver you may download it from the followy link:
http://lwww.psi.cz/ftp/FluorPen/USB_Driver_Setup.exe. When the driver is installed correctly you should
be able to connect to the device irhie FluorPen software menu Setup> Device ID.

Note:

If any item is missing, please, contact the manufacturerAlso check the carton for any visible external
damage. If you find any dmage, notify the carrier and the manufactureimmediately. The carton and all
packing materials should be retained for inspection by the carrier or insurer.

For customer support, please write tosupport@psi.cz


http://anonym.to/?http://www.psi.cz/ftp/FluorPen/USB_Driver_Setup.exe
mailto:support@psi.cz

4. Physical Features

Submersible
optical probe

Cuvette covering for
sample dark adaptation

Optical measuring
unit

Textile strap holder




5. Care and Maintenance

AquaPen-P AP-P 100
1 Never submerge the whole devicén the measured samplé

1 Keep in mind that only the optical tip can be submerged!
1 Rinse the optical tip of the AquaPetl in freshwater after each use.
l

Inspect visually the opfcal window after each deployment. If cleaning is needed, use the soapy
water and soft, nonabrasive tissue for cleaninghe optical part.

1 The device should not come in contact with any organic solvents, strong acids or bases.

AquaPen-C ARC 100
1 Neversubmergethe devicein water!

I To measure samples, se a standard 4 ml volume cuvetteFill
the cuvettehalf full, i.e., about 2 ml of the volume

1 Keep the optical partcleanand dry. If cleaning is needed, use
soft, nonabrasive tisaue.

I The device shouldnot come in contact with any organic
solvents, strong acids or bases.

Batteries

A Both AquaPen moded operate from four AAA singleuse or
rechargeable batteries.

A They may be easily replaced by unscrewing the cover of th
battery holder on the rear ofthe instrument.

A Battery life is approximately 48 hours when the AquéPen is
operated continuously.




6. Operation Instructions

The next pagesshow the structure of the operation scheme, which includes théMain Menu, first-level Sub-
Menus and seond-level SubMenus.

>

The blue color represents theMain Menu and its Options

>

Theyellow color represents thefirst-level SubMenusand their Options.
The green color represents thesecondlevel SubMenus and their Options

Full-line arrows are used fa the SETkey. —_—

> > >

Dashedline arrows are used for theMENUkey. ~ seseeeaeesss >»

In general:

A Use theMENUKkey to scroll through sequential menu options on the digital display.

A Use theSETkey to select a menu option based on cursor (>) position.

1C



Main Menu

To start hold the SET key for 1 second.

Press @ to scroll down
in the Main Menu

>Data Browse

>  Press (GED) TO MEASURE:

Ft
QY \

op* See the complete

OJIP Measure Sub-Menu
on the next page.

NPQ

LC 1

LC 2

Multi (repeated measurements)

P  Press @

and Erase

Y

Press @ to scroll down
in the Main Menu

TO BROWSE OR TO ERASE previously measured data.

\ See the complete

Data Sub-Menu
on the next pages.

Press @to scroll down
in the Main Menu

>Time

> Press (SET)TO SET PARAMETERS FOR:

Bluetooth
f_color*

f_pulse See the complete
F_pulse Setting Sub-Menu

= on the next pages.
A_pulse

Repeat
R_Delay
Multi
Sound
Time

» Press @

Indication

Y

Press @to scroll down
in the Main Menu

TO DISPLAY OR TO SET TIME

>TurnOff

Press @ to scroll down
in the Main Menu
v (to return to >Measure)

» Press @

TO TURN OFF THE DEVICE

* The function is active only in the AquaPen-C AP-C 100 model

11




Measure Sub-Menu - Part 1

Use the Measure Sub-Menu when measuring selected parameters.

Press @ Press @

to measure: .
>Measure >Ft M* Ft = Instantaneus Chlorophyll
Fluorescence
. . (Ft = Fo if the sample is
. Press @to scroll = dark-adapted)
. down in the Measure v
. Sub-Menu Press @
. to measure QY:
. >QY —3 QY = Quantum Yield
. QY = FV/Fm' if the
y . sample is light-adapted
v Press @to scroll = P $ pted)

Press@ to down in the Measure v
scroll down in Sub-Menu

the Main Menu >0D* Press @to calibrate or
to measure optical density:

>Cal.OD —- Press @ to perform
optical density calibration

Press to return
Press @ to @

scroll down

>0D680NM | e Press@ to measure
OD at 680 nm
Press @to scroll
P t t
down in the Measure e @ QAstm

Sub-Menu

Press @ to

scroll down

>0D720Nm | =P Press@ to measure
OD at 720 nm

Press @ to return
Press @ to

scroll down

>Return

<lllllllllllllIllllIIII..IIIlllllllllIIllIIIIIIIIIIIII.IIIIIIIIIIIII

Press @ to return to

the Measure Sub-Menu
>0JIP

v * See page 6 of this Manual for OD
definition. OD function is active in
To be continued on the next page the AquaPen-C AP-C 100 model only.
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Measure Sub-Menu - Part 2

Use the Measure Sub-Menu when measuring selected parameters.

Press @ to scroll

down in the Measure

Y

Sub-Menu
>0JIP
Press to scroll E

down in the Measure v
Sub-Menu

>NPQ

Press @ to scroll E

down in the Measure v
Sub-Menu
>LC 1

Press @ toscroll =

down in the Measure v

Sub-Menu

e
Press to scroll E
down in the Measure Y
Sub-Menu

“
Press toscroll =

down in the Measure Y
Sub-Menu

Press @ to

return to the —=€
Main Menu

>Return

Press @to scroll in

the Measure Sub-Menu

Press

to measure OJIP:
ey OJIP = Chlorophyll Fluorescence
Induction Kinetics

Press @

t NPQ:
omeasure' NP Pty Non-Photochertical

Quenching

Press

tomeaslire LC 1; LC 1 = Light Curve (adaptation

of Quantum Yield to 6
different light levels)

Press @

t LC 2:
O Meare LC 2 = Light Curve (adaptation

of Quantum Yield to 5
different light levels)

Press @ to use

the Multi Opti
biidacihad s | The Multi Option serves for

continual measurements of

a selected parameter with

a long pause (1 hour or so).
All measured values are
stored in the memory.

Learn more about this Option
in the Setting Sub-Menu graph.




Data Sub-Menu

Use the Data Sub-Menu when browsing or erasing previously measured data.

Press (SET) to browse Press @ to browse

or erase saved data: previously saved data
>Data Browse 2 >Browse

and Erase

Press @ to

scroll down in
the Data Sub-Menu

Press @ to erase

>Erase

Press @ to

scroll down in
the Data Sub-Menu

Press @ to return

- to the Main Menu >Return

€

Press @ to Press @ to
scroll down in scroll down in
the Main Menu the Data Sub-Menu

IMPORTANT NOTE: Be aware that it is not possible to erase single data.
All stored data are erased!

previously saved data
>

Press @

once more
to confirm
your choice
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