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1 Quantitherm PAR Temperature Sensor (QRT1)

1.1 Introduction to the QRT1
1.1.1 Introduction to the QRT 1

The QRT1 Quantitherm light meter and thermometer is specifically designed for use with the
DW1, DW2 and DW3 range of liquid-phase oxygen electrode chambers. Quantitherm overcomes
the potential difficulties associated with accurately measuring PAR light levels and temperature
within the reaction vessel of liquid-phase oxygen electrode chambers during photosynthetic
experiments. The temperature sensor operates across the range of normal measuring
temperatures used for both photosynthesis and cellular respiration studies and offers maximum
accuracy in the 100C - 40°C region.

For photosynthetic work the PAR quantum sensor provides a displayed resolution of 1 umolm-2s-1
throughout the 0 to 5,000 pumolm-2s-1 range and additionally will measure extreme saturating
light intensities (such as those used in pulse saturation techniques for chlorophyll fluorescence
analysis) up to a maximum of 50,000 umolm-2s-1 with a displayed resolution of 10 umolm-2s-1.

QTP1 Probe

The QTP1 probe sensor connects to the QRT1 control unit via a Mini-DIN connection at the top of
the control unit. The probe is designed to be mounted directly into the DW series electrode
chambers via the use of suitable mounting collars which will be supplied with the relevant
electrode chamber.

Despite being intended for light source calibration in liquid-phase oxygen electrode chambers, the
PAR/temperature probe sensor must not be submerged in liquid. Although the probe is splash
proof, prolonged contact with liquid will irreversibly damage the sensor. Calibration of light
sources should be performed prior to the addition of samples. Damage caused by submersion will
not be covered by warranty.

The probe provides both a PAR quantum sensor and a thermistor bead for temperature
measurement and is constructed from stainless steel and acetal. Temperature is measured by an
RT curve matched type glass bead thermistor mounted centrally in the probe tip.
Photosynthetically Active Radiation (PAR) levels are determined by a quantum sensor located in
the side wall of the probe.

The probe provides both a PAR quantum sensor and a thermistor bead for temperature
measurement and is constructed from stainless steel and acetal. Temperature is measured by an
RT curve matched type glass bead thermistor mounted centrally in the probe tip.
Photosynthetically Active Radiation (PAR) levels are determined by a quantum sensor located in
the side wall of the probe.

The QTP1 probe may also be connected directly to the rear of the Oxylab oxygen electrode control

© 2017 Hansatech Instruments Ltd



6 QRT1 Quantitherm PAR/Temperature Sensor

unit. O2view logs the temperature values from the probe and presents them on the tabulated data
screen alongside the oxygen and any auxiliary data that has been recorded.

O2view can also use PAR values measured by the QTP1 probe during the automatic light source
calibration routine. Please refer to the Light Source Calibration section for further information

1.1.2 Features of QRT1

Quantitherm

Light Meter
T hermometer

The main features of the Quantitherm PAR/Temperature Sensor are as follows:

e A: Digital display unit

B: LCD

C: °C/°F mode display toggle button
D: Thermistor bead

E: PAR sensor

F: DW mounting collar

G: QTP1 PAR/Temperature probe
H: On/Off button
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1.1.3 QRT1 Digital Display Unit

The display unit is a lightweight ABS plastic enclosure featuring a 16 character x 2 line Liquid
crystal display and a sealed, splash proof membrane keypad featuring a power ON/OFF button and
°C/°F display toggle button.

The unit is powered from 4 AA (LR6) type 1.5V cells which are fitted into the integral battery
compartment. The batteries typically provide up to 100 hours use. If the unit is left switched on an
"Auto-sleep" function switches the unit off after approximately 10 minutes to prevent accidental
battery drain.

1.1.4 QTP1Probe Sensor

THE QTP1 PROBE IS NOT DESIGNED TO BE FULLY IMMERSED INTO LIQUID. QTP1 IS
NOT WATERPROOF. LIGHT SOURCE CALIBRATION & LIGHT STEP CONFIGURATION
SHOULD BE PERFORMED PRIOR TO THE ADDITION OF ANY LIQUID SAMPLE IN THE
REACTION VESSEL. THE PROBE SHOULD BE POSITIONED WITH THE THERMISTOR
BEAD TOUCHING THE SURFACE OF THE SAMPLE.

The QTP1 probe sensor connects to the QRT1 control unit via a Mini-DIN connection at the top of
the control unit. The probe is designed to be mounted directly into the DW series electrode
chambers.

When supplied as part of the Chlorolab 2+ and Chlorolab 3+ systems, the QTP1 may optionally
connect directly to the rear of the Oxylab+ control unit allowing sample temperature to be
continuously logged in the OxyTrace+ software.

The probe provides both a PAR quantum sensor and a thermistor bead for temperature
measurement. The probe casing is constructed from stainless steel and acetal. Temperature is
measured by an RT curve matched type glass bead thermistor mounted centrally in the probe tip.
Photosynthetically Active Radiation (PAR) levels are determined by a quantum sensor located in
the side wall of the probe. The sensor is intended for use with our range of light sources which
provide partially collimated beams of light perpendicular to the sensor measurement axis. The use
of cosine correction in these circumstances may lead to a significant error. This sensor is not
therefore of the cosine corrected type and should only be used with extreme caution to assess
PAR light levels in situations where a cosine corrected sensor is normally used. A 7mm white
acetal diffuser window receives incident light and acts as an integral light guide. Light passes
along the guide and through an optical filter assembly to a silicon photodiode. The photodiode and
filter combinations have been carefully selected to produce a near ideal Quantum response (see
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Ideal Quantum Response section for further information).

Miniature electronic circuitry within the probe body conditions the PAR and temperature signals
into a form suitable for connection to the digital display unit.

Quantitherm is supplied with a mounting collar for use with the DW1 and DW2/2 electrode
chambers. A special collar is required for use with the DW3 and is supplied with the DW3
electrode chamber. Please refer to the Mounting QTP1 in the Electrode Chamber section for
further information.

1.2 Setting up the QRT1
1.2.1 Setting Up QRT1

Fitting the Batteries

Place the Quantitherm display unit face down on a flat surface. Locate the battery compartment
on the rear panel below the Instruction label. Gently press down on the marked area and slide
down the compartment lid until the catch is released. Remove the lid. Remove the wrapper from
the 4 AA (LR6) 1.5V cells. Fit the cells into the battery compartment. Check the correct orientation
of the cells by ensuring that the+ and - symbols on the battery and case align. Replace the
compartment lid and slide it into position until the lid clips into position.

Initial Checks

Place the display unit on a flat surface with the front panel uppermost. Press and release the On/
Off button. The display runs through a startup screen showing:

Hansatech Instruments Ltd.
followed by

Quantitherm

followed by the Measuring mode screen.

Quantitherm

Press and hold the On/Off button. The Battery display mode is now shown.
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.
Quantitherm

This mode displays the firmware version fitted and the actual battery voltage. It is important to
give the firmware version number should you need to contact us for service. New batteries should
provide approximately 6.00V when fitted. The actual voltage will depend upon the age and type of
battery used. Do not use batteries that display less than 5.00V when newly fitted.

Battery life is typically 100 hours. When approximately 8 hours life remains, a flashing battery
symbol will be displayed alongside the temperature display in the measuring mode. When the
batteries are discharged and need replacement, the battery symbol is permanently displayed.

Ensure that the QTP1 probe is connected to the control unit. Move the probe sensor around to
change the light reading. Touch the thermistor bead in the tip of the probe and ensure that the

temperature display also changes. Press and release the C/F button to change the temperature
display to Degrees Fahrenheit.

1.2.2 Mounting QTP1in the Electrode Chamber

Mounting QTP1 in the Electrode Chamber

The QTP1 probe is designed to be compatible with all Hansatech Instruments liquid-phase
electrode chambers. The probe is positioned in each chamber as described below.
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THE QTP1 PROBE IS NOT DESIGNED TO BE FULLY IMMERSED INTO LIQUID. QTP1 IS NOT
WATERPROOF. DAMAGE CAUSED BY IMMERSING THE QTP1 PROBE IN LIQUID IS NOT COVERED
BY WARRANTY.

DW1, DW1/AD

Remove the standard plunger and nut assembly from the reaction vessel. The standard mounting
collar provided has 2 metal locating dowels which align with the 2 locating holes in the top plate
of the DW1 unit. Insert the QTP1 probe sensor through the collar and lower the probe into the
reaction vessel. Adjust the height of the probe until the thermistor bead is in contact with the
meniscus of the reaction mixture. Now rotate the probe within the collar until the quantum sensor
window is on axis to the incident beam of actinic illumination. Clamp the probe in place by
tightening the retaining screw.

In the DW1 electrode chamber, accurate assessment of PAR intensities is achieved by measuring
the intensity in the empty reaction vessel at the position normally occupied by reaction mixture.
For continuous monitoring during photosynthetic measurements the probe sensor may then be
raised in the reaction vessel and positioned with the thermistor bead just in contact with the
reaction mixture. Dependant upon the uniformity of the actinic illumination, the values measured
by the quantum sensor may need to be corrected by a factor to allow for the lower light levels
measured above the reaction mixture.

DW2/2

In the DW2/2 electrode chamber, PAR intensity should be measured with the sensor prior to the
addition of reaction mixture. The sensor should be positioned in the centre of the optical port
through which the reaction vessel is illuminated. Record the PAR intensities achieved for specific
light settings. These settings may then be used during an experiment to achieve the previously
recorded light intensities.

N.B. If the electrode unit is illuminated by more than one source (such as 2 LH11/2R red LED light
housings) then the probe sensor should be orientated to measure each source in turn. The overall
intensity will then be the sum of the measured intensities of each source.

DW3

The probe sensor should be mounted in the special collar provided with the DW3 electrode
chamber. Remove the standard plunger assembly. With the electrode chamber empty, insert the
probe sensor and mounting collar into the cuvette. The mounting collar has a square bottom
section which locates in the top plate cuvette cutout. Adjust the height and orientation of the
sensor until it is located centrally in the large window through which actinic illumination is
supplied. Ensure that the quantum sensor is facing the window. Recording the PAR intensities
achieved for specific light settings allow these light steps to be used during an experiment to
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achieve the required light intensities.

Remove the probe sensor and mounting collar. Add the reaction vessel contents. To continuously
monitor temperature during measurement raise the height of the probe sensor in the mounting
collar until the thermistor is just in contact with the reaction mixture.

1.3 Care & Maintenance
1.3.1 Care & Maintenance of QRT1

Care & Maintenance of QRT1

The QTP1 probe sensor contains no user serviceable items and is sealed during manufacture. The
sensor should therefore be regarded as disposable. A replacement sensor unit may be ordered as
required.

Each sensor unit is factory calibrated before despatch and can be ordered as a direct replacement.
The sensor unit does not require matching to the display unit for calibration. Care should be taken
not to drop the probe sensor and to avoid damage to the glass bead thermistor in the tip. The

white acetal diffuser window of the quantum sensor should be kept clean and free from scratches.

After each use, the probe sensor should be gently cleaned and dried using a moistened soft cloth
or tissue. Carefully dry the probe sensor and replace in the storage case.

1.4 Connection to Recording Devices

141 Overview

The Quantitherm output is suitable for connection to devices such as chart recorders, data loggers
or PC compatible computers fitted with an interface card and software for displaying recorded
data.

Whenever the analogue lead is connected to the Quantitherm display unit the normal operation of
the "Auto-sleep" function is disabled so as to ensure that signals may be recorded without
interruption.

Connect the analogue lead to the analogue output socket as follows:
Orientate the plug on the lead such that the 4 gold contacts are uppermost and align with

"Analogue output” on the label. Push the plug into the socket until it clips firmly into position. he
plug may be released from the socket by lifting the small lever beneath the plug and pulling the

© 2017 Hansatech Instruments Ltd
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plug from the socket.

The terminations of the lead are as follows:
= Light signal output (0 to +5V)

Black = Temp. signal output (0 to +5V)

Green = QV (ground)
Red = "Auto-sleep" mode disable (linked to Green)

1.4.2 Recording PAR Light Levels

To record light levels (0-5000pumol m2s?)
Connect Yellow wire to +ve signal input
Connect Green / Red wires to -ve signal input
1mV = 1umol m2s?

To record light levels (5000 - 50,000pumol m2s1)

1mV = 10umol m2s?

1.4.3 Recording Temperature Signal

To record temperature (0 - 50°C)

Connect Black wire to +ve signal input
Connect Green / Red wires to -ve signal input
1mV = 0.01°C

Please refer to the Correction of analogue temperature signal section for important information
concerning correction for possible errors.

1.5 Technical Information

151 Theldeal Quantum Response

The Ideal Quantum Response

Photosynthetically Active Radiation (PAR) is that light contained in the visible spectrum between
400 - 700nm used by plants for photosynthesis.

The photochemical reactions of photosynthesis are more dependent upon the number of quanta of
light in the PAR waveband falling on a unit surface in unit time (photon flux density) than the
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relative energy content of these photons.
The ideal Quantum sensor should therefore respond equally to all incident PAR photons

irrespective of their differing energy content.

The Quantitherm sensor has been designed using a carefully selected silicon photo diode sensor
and a combination of high quality optical filters and components which in combination provide
sensor characteristics which are close to the ideal quantum response.

- - - Quantitherm
Ideal Quantum Response

100%- ML -

50% =

Quantum Response

Wavelength (nm)

1.5.2 Correction of Analogue Temperature Signal

The RT curve matched thermistor used to measure temperature in the QTP1 probe sensor
produces a non-linear response with temperature. The circuitry in the Quantitherm display unit
ensures that the digitally displayed temperature is always within the specified accuracy of the
actual temperature.

The analogue voltage output signal from the temperature channel is however, uncompensated and
at extremes of the measurement range will deviate from the actual and displayed temperature.

Electrode units are normally temperature controlled at approximately 25°C and at this temperature
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there is no error in the analogue voltage output. Measurements within the range 10 - 40°C will be
accurate to within +/- 0.2°C and therefore should give no cause for concern.

However, in the unlikely event that you wish to monitor temperatures between 0 - 10°C or 40 - 50°
C it is important to note that the analogue voltage output signal will differ from the displayed and
actual temperatures by a considerable amount.

In these circumstances, the recorded voltage outputs should therefore be corrected by reference
to the diagram below.

Analogue Output Error (°C)

—1 7 5 HTTTTTT T T T T T T T T T T T T T T T T T T T T T T T T T T YT

Actual Temperature (°C)
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Support Information

Purchasers of Hansatech Instruments Ltd products can be assured of
ongoing support and prompt and efficient attention to enquiries at
all times.

All products supplied by Hansatech Instruments are guaranteed for
12 months from the time of despatch against manufacturing faults or
defective materials. The guarantee does not cover damage caused by

misuse or unauthorised attempts to repair.

If difficulties are experienced with the equipment, please contact
Hansatech Instruments for advice. If necessary, equipment may be
returned for repair/replacement during the warranty period. No
charge will be made for parts/labour under warranty but we reserve
he right to charge for customs clearance and return carriage if
appropriate.

For repairs outside of the warranty period, please contact us at the
address below for an estimate of cost and instructions regarding the
return of equipment.

If the product was purchased via a distributor, please contact them
for advice in the first instance.

Ha ech

Instruments




	Table of Contents
	Quantitherm PAR Temperature Sensor (QRT1)
	Introduction to the QRT1
	Introduction to the QRT 1
	Features of QRT1
	QRT1 Digital Display Unit
	QTP1 Probe Sensor

	Setting up the QRT1
	Setting Up QRT1
	Mounting QTP1 in the Electrode Chamber

	Care & Maintenance 
	Care & Maintenance of QRT1

	Connection to Recording Devices
	Overview
	Recording PAR Light Levels
	Recording Temperature Signal

	Technical Information
	The Ideal Quantum Response
	Correction of Analogue Temperature Signal



