
 

Version V1.01 www.pyroscience.com 

ResPyroMetry 
Software tool for respiration rate measurements with 

oxygen sensor solutions from PyroScience 

QUICKSTART MANUAL 

 

 

O2 



ResPyroMetry | Quickstart Manual 

© PyroScience GmbH 2 

ResPyroMetry 
Software tool for respiration rate measurements with 

oxygen sensor solutions from PyroScience 

Document Version 1.01 

 

The ResPyrometry is released by: 

 

PyroScience GmbH 

Kackertstrasse 11 

52072 Aachen  

Germany 

 

Phone +49 (0)241 5183 2210 

Fax +49 (0)241 5183 2299 

Email info@pyroscience.com 

Web www.pyroscience.com 

 

Registered: Aachen HRB 17329, Germany 



ResPyroMetry | Quickstart Manual 

© PyroScience GmbH 3 

TABLE OF CONTENT 

1 Introduction ..................................................................................................................................... 4 

1.1 Technical Requirements ................................................................................................................ 4 

1.2 Installation.......................................................................................................................................... 5 

1.3 Supported Devices .......................................................................................................................... 5 

2 Configuration with PyroWorkbench ......................................................................................... 6 

3 Configuration in ResPyroMetry .................................................................................................. 8 

3.1 Closed Respirometry ...................................................................................................................... 9 

3.2 Intermittent Flow Respirometry............................................................................................. 11 

3.3 Swim Tunnel Respirometry ...................................................................................................... 13 

4 Measurements with ResPyrometry ........................................................................................ 16 

4.1 Displayed data ............................................................................................................................... 17 

5 Logged Data .................................................................................................................................. 27 

6 General Notes ............................................................................................................................... 28 

Related Documents ............................................................................................................................ 29 

7 Warnings & Safety Guidelines .................................................................................................. 30 

 



ResPyroMetry | Quickstart Manual 

© PyroScience GmbH 4 

1 INTRODUCTION  

ResPyroMetry is a python-based software tool with advanced functionality for 

measurements and determination of oxygen consumption and production rates with 

oxygen sensor solutions from PyroScience. The tool enables three methods of 

respiration rate measurements: 

• Closed Respirometry 

• Intermittent Flow Respirometry 

• Swim Tunnel Respirometry 

Oxygen measurements are triggered automatically according to the entered settings, and 

the software calculates and plots oxygen consumption rates, as well as R2 and CV(RMSE) 

as metrics for evaluating the quality of regression models. 

For intermittent flow and swim tunnel respirometry, the software tool can control flush 

pumps in combination with an additional software from MicroDAQ (details on the 

installation in chapter 1.2). 

1.1 Technical Requirements 

 Minimal requirements Recommended 

requirements 

Operating system Windows 7 / 8 / 10 / 11 

(but not Windows RT) 

Windows 10 

Processor Intel i3 Gen 3  

(or equivalent) or later 

Intel i5 Gen 6  

(or equivalent) or later 

Graphic 1366 x 768 pixel 

(Windows scaling: 100%) 

1920 x 1080 pixel  

(Full HD) 

Disk space 1 GB 3 GB 

RAM 4 GB 8 GB 
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1.2 Installation 

Important: Do not connect the PyroScience device to your PC before the  

Pyro Workbench software has been installed. The software will install 

automatically the appropriate USB-driver. After installation of the software, first 

connect a supported device and then open the Pyro Workbench software. 

Installation steps: 

• Please download the latest version of Pyro Workbench software from the 

downloads tab of your purchased device on www.pyroscience.com 

• Unzip and start the installer and follow the instructions 

• Please download the latest version of ResPyroMetry software from the 

downloads tab of your purchased device on www.pyroscience.com 

• Optional for intermittent and swim tunnel respirometry using pumps: Install 

software from https://microdaq.com/mwdownloads/download/link/id/1141 

• After successful installation, a new program short-cut "Pyro Workbench", "Pyro 

Data Inspector" will be available. “ResPyroMetry” can be opened by clicking on 

the installer. 

 

1.3 Supported Devices 

All lab oxygen meters from PyroScience based on firmware 4 are compatible with 

ResPyrometry software. This includes: 

• the multi-channel Oxygen Plate Reader FP96-O2 for measurements with up to 96 

channels for microrespirometry 

• the oxygen meter FireSting-O2 (FSO2-C1, FSO2-C2, FSO2-C4) 

• the multi-analyte meter FireSting-PRO (FSPRO-1, FSPRO-2, FSPRO-4) 

 

http://www.pyroscience.com/
http://www.pyroscience.com/
https://www.pyroscience.com/en/products/all-meters/fso2-c1
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2 CONFIGURATION WITH PYROWORKBENCH 

Please use the Pyro Workbench Software for setup and calibration of the oxygen 

sensors. Refer to Pyro Workbench & Data Inspector manual for more information on the 

software. The manual can be found in the downloads tab of your purchased device on 

www.pyroscience.com. 

Definition of groups for measurements in multi-well plates with FP96-O2 

For measurements with the FirePlate-O2, the wells of the microplates can be divided 

into up to 4 groups. Sensor groups can be defined e.g. in case of different sensor types, 

analytes or sample intervals. Please refer to the FirePlate-O2 manual for detailed 

information. 

 

 

Within the ResPyrometry software, different parameters can be defined for each well or 

for the entire pre-defined groups of wells. This includes e.g. the biomass, density of the 

biomass and volume of the samples. 

http://www.pyroscience.com/


ResPyroMetry | Quickstart Manual 

© PyroScience GmbH 7 

If you have a multi-well-plate (MWP) with less than 96 wells or want to deactivate 

certain channels, this can be done here. For our 48 well glass plates for micorespiration 

rate measurements, a respective scheme of wells (checkerboard pattern) can be selected: 

  

 

Calibrate the sensor as usual according to the Oxygen Sensor manual and the 

sensor leaflets. For microplates like OXMWP96, we recommend calibrating only 

the upper calibration point in air with the "Manual Multi-Channel Calibration".  

Note: For best accuracy shield the sensor from ambient light during calibration 

and measurement.  

After calibration of the sensors, close the PyroWorkbench software. 

Close PyroWorkbench after setup and calibration of the sensors. ResPyroMetry 

cannot connect to the PyroScience meters if it is connected to PyroWorkbench. 
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3 CONFIGURATION IN RESPYROMETRY 

Start ResPyroMetry (this might take some time). 

Click on Settings:  

 

Choose the required respiration measurement mode. 
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3.1 Closed Respirometry 

For respiration rate measurements in closed chambers, including micro well plates, 

select "Closed Respirometry". Here, the following needs to be configured: 

• Data directory 

• Experiment name 

• Measurement protocol including  

o Waiting duration: fixed wait time before the measurement starts 

o Continuous measurement: the measurement will run until you stop it 

manually 

o Fixed measurement duration: if you want to stop the experiment after a 

pre-defined time 

o Sampling interval: time interval between the measurements. If you use all 

96 channels of the FirePlate-O2, the minimum is 10 s. Recommended: 30 s 

 

 

Now, select the correct COM-Port and connect the device by clicking on “Connect”. The 

device configuration will be loaded. 
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In the next step the individual channels or the previously defined groups can be 

configured. The definition of groups is possible and recommended for measurements 

with microplates with the FirePlate-O2 and must be done within the PyroWorkbench 

software (see chapter 2).  

First, select a group by clicking on the group number, or a well/number of wells by 

clicking on the wells. You also have the option to activate all wells or a row by clicking 

in the top line.  

 

Click on Set for all visible and enter the following parameters: 

• Name of the well/group of wells 

• Optionally: Description of the well/ group of wells 
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• Biomass of the test organisms in g 

• Biomass density in g/mL 

• Chamber volume in mL 

Configure the other channels/ wells/ groups accordingly.  

After completing the setup click. "Apply" to close the Settings window. 

 

3.2 Intermittent Flow Respirometry 

For intermittent flow or “stopped flow” respiration rate 

measurements, select "Intermittent Respirometry".  

Here, the following needs to be configured: 

• Data directory 

• Experiment name 

• Measurement protocol including  

o Flushing duration: fix flushing time 

o Waiting duration: fixed wait time before the measurement starts 

o Measurement duration: fix duration of each measurement 

o Sampling interval: time interval between the collected data points 

o Activate “Measure during flush and wait” if required and select the 

respective Sampling interval 

o If applicable, fix the number of cycles  

o If applicable, define a “Special initial cycle” 
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After finishing the measurement protocol, connect the PyroScience Device (choose the 

correct COM port) and the Pump switch. 

Now, enter the parameters of your chamber and organism: 

• Name of chamber 

• Optionally: Description 

• Fish weight of the test organisms in g 

• Fish density in g/mL 

• Chamber volume in mL 
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After completing the setup click. "Apply" to close the Settings window. 

 

3.3 Swim Tunnel Respirometry 

For swim tunnel respirometry, select "Swim Tunnel 

Respirometry".  

Here, the following needs to be configured: 

• Data directory 

• Experiment name 

• Measurement protocol including  

o Flushing duration: fix flushing time 

o Waiting duration: fixed wait time before the measurement starts 

o Measurement duration: fix duration of each measurement 

o Sampling interval: time interval between the collected data points 

o Activate “Measure during flush and wait” if required and select the 

respective Sampling interval 

o If applicable, fix the number of cycles  

o If applicable, define a “Special initial cycle” 

o Activate “Return to flush oxygen limit” and enter the respective Oxygen 

limit 
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After finishing the measurement protocol, connect the PyroScience Device (choose the 

correct COM port), the Pump switch, “Cleware ADC”, “MC1208 ADC” and a manual input, 

if applicable. 
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Now, enter the parameters of your chamber and organism: 

• Name of chamber 

• Optionally: Description 

• Fish weight of the test organisms in g 

• Fish density in g/mL 

• Chamber volume in mL 

.  

 

After completing the setup click. "Apply" to close the Settings window. 
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4 MEASUREMENTS WITH RESPYROMETRY 

Click on “Experiment” to continue with the measurement. 

 

 

 

 

The "Experiment" window opens. Click "start" when you are ready. 
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During the experiment the oxygen sensors are read out with the defined sampling 

interval and the respiration rate is fitted for each activated channel. R2 and CV(RMSE) as 

metrics for evaluating the quality of regression models. 

The “Experiment” window will display the obtained data and aims to present you all 

necessary data to decide if the experiment is going well or if there is any problem.  

Press "Stop" to finish the experiment when enough data was collected. Stopping might 

take some time. Please be patient.  

The "add comment" button allows you to add a note with timestamp to the experiment. 

4.1 Displayed data 

Overview-Page 

This page presents you the measured DO-values (mg/L, fit-curves for respiration 

calculation (MO2), temperature data and R2 and CV(RMSE) to assess the quality of the fit. 
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Respiration Heatmap 

For measurements in microplates with the FirePlate-O2, a heatmap gives an overview 

over the entire area of the MWP. The heatmap shows the respiration rate in the wells 

with a color code that adapts automatically to the measured oxygen concentrations. 
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Raw-data 

In this tab the raw measurement data is displayed in detail. This is especially useful for 

trouble shooting of measurements. 

1. pO2: Primary measurement value of the oxygen sensor for each channel 
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2. air saturation: oxygen saturation in %air saturation in the channels 
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3. dphi: raw-value of the measurements of each channel 
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4. signal intensity: signal values in mV of each channel. Every channel must have a 

signal > 50 mV. In case of microplates, check the alignment or the sensor spot if 

this value is too low for any cell. 
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5. ambient light: Measures the ambient light detected in each channel. Typical lab 

lighting is usually tolerated by the device, but some lamps can interfere with the 

measurement. Direct sunlight can also interfere with the measurement, especially 

in case of sensors without optical isolation like OXMWP or OXNANO. Cover the 

microplates to shield it from ambient light for best results. 

 

 

6. status: shows the typical problems or errors which can occur during a 

measurement.  

o automatic amplification level active indicates that the device must adjust 

the amplification to avoid oversaturation of the detector. This typically 

leads to an offset in the calibration. Shield the device from ambient light or 

adjust the settings in Pyro Workbench. 

o sensor signal too low: the device cannot collect enough signal from a 

channel. In case of microplates, please check the adjustment of the MWP on 

the FirePlate-O2, or if the sensor spot is missing/damaged. In case of 

oxygen sensor spots, please check if the fiber is in the correct position and 

in close contact with the wall. It is also possible to adjust the settings in 

Pyro Workbench (led intensity or amplification). 

o optical detector saturated: move the device out of the sun or add a cover. 
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Hovering over a cell in the heatmap will highlight the trace in the plot above to allow 

easy location of interesting traces. (Clicking will fix this selection. Double click to remove 

the selection.) 

The vertical bar in the chart can be moved to display the heatmap for previous data. 

 



ResPyroMetry | Quickstart Manual 

© PyroScience GmbH 25 

Group comparison 

If multiple groups are defined for the MWP, the groups respiration data is plotted 

here. 
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Table 

Current values for every activated channel. 
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5 LOGGED DATA 

Data is stored in the directory selected at the beginning of the setup. 

The most important file in this directory is "overview.csv". This file contains the final 

fitted respiration rates and other useful information on every channel. 

 

 

The raw measurement data of every channel can be found in the directory "cycle 

data/cycle_000". 

"firesting_setup.json" contains the setup and calibration of the FirePlate-O2 or FireSting 

meter.  

"settings.txt" contains the setup of your experiment.  
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6 GENERAL NOTES 

Note: Disable Windows updates if you plan to run a long experiment. 
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RELATED DOCUMENTS 

Detailed instructions for using the oxygen meters, the Pyro Workbench software and 

application of optical oxygen and temperature sensors: 

• manual for FireSting-O2, FireSting-PRO or FirePlate-O2 meter 

• manual for logger software "Pyro Workbench & Data Inspector" (Windows) 

• manual for optical oxygen and temperature sensors from PyroScience 
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7 WARNINGS & SAFETY GUIDELINES 

In case of problems or damage, disconnect the device and mark it to prevent 

any further use! Consult PyroScience for advice! There are no serviceable parts 

inside the device. Please note that opening the housing will void the warranty! 

Follow appropriate laws and guidelines for safety in the laboratory, like EEC 

directives for protective labor legislation, national protective labor legislation, 

safety regulations for accident prevention and safety data sheets from 

manufacturers of chemicals used during the measurements and of PyroScience 

buffer capsules. 

Handle the sensors with care especially after removal of the protective cap! 

Prevent mechanical stress to the fragile sensing tip! Avoid strong bending of 

the fiber cable! Prevent injuries with needle-type sensors! 

The sensors are not intended for medical or military purposes or any other 

safety-critical applications. They must not be used for applications in humans; 

not for in vivo examinations on humans, not for human-diagnostic or any 

therapeutic purposes. The sensors must not be brought in direct contact with 

foods intended for consumption by humans.  

The device and the sensors must be used in the laboratory by qualified 

personnel only, following the user instructions and the safety guidelines of the 

manual.  

Keep the sensors and the device out of reach of children! 
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