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The leading fluid control expert for
automated and connected 
onboard systems
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KEY FACTS

75
Years marine 

experience

1,400 +
MAIHAK Performance 

Systems installed

24 / 7
Service availability

1,500 +
Valve Remote Control 

Systems installed

2,000 +
Roll Reduction 

Systems Installed

250 +
Employees worldwide

250,000 +
Tank and draught
sensors installed

8
Offices worldwide

2,500 +
Anti-Heeling 

Systems installed

7,000 +
Ships equipped
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About me

▪ Ship enthusiast since ever…. 

▪ Mechanical engineer with 17 years of experience in automotive engine development & 

testing

▪ Almost three years of experience in maritime business
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Ganzheitliche Energie- und Messdatenerfassung
an Board. 

Hoppe MIoT
Maritime Internet of Things
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WHAT YOU DON’T

OPTIMIZE

YOU CAN‘T

MEASURE



PROVEN SYSTEMS  - DIGITAL SOLUTIONS

Why? – Reasons for High Frequency Data acquisition

STRATEGIC COMPLIANCE & 
REPORTING

OPTIMIZATION

Essential prerequisite: High Quality Data 

Why do our Customers decide for MIoT System Digitalization
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STRATEGIC

▪ Vessel digitalization for efficient fleet 
management

▪ The connectivity saves service costs 
and reduces total cost of ownership

FLEET CONNECT
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COMPLIANCE AND 
REPORTING

▪ The company sees increasing 
reporting and compliance tasks 
and would like to be well 
prepared.

▪ Necessary data acquisition and 
logging for reporting (EU MRV,  
ETS, Ballast Water e.g.)
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MIOT DATA 
COLLECT ION

A S  P R E C O N D I T I O N  F O R  
OPTIMIZATION

ECONOMIC SPEED GENERATOR LOAD SPEED CONSUMPTION TRIM OPTIMIZATION
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HIGH QUALITY DATA 
AQUISITON  

Extreme Weather Warnings 

Earthquake Forecasts

Medical Technology
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E³ - Energy  Efficiency Emissions
How well do I know my energy consumers?

Electric Flow Heater:
 18,000 Watts

LED Light Bulb: 
4 Watts

Hair Dryer: 
1,600 Watts
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Yearly Costs For one Cooling Water Pump

120 kW * 365 days *24 h * 180 g / kWh = 190 MT      → 190 MT * (500$/MT fuel costs + 3,10 tons CO2/MT * 100$/ MT CO2 Certificates) = 155 000 $ 

155 000 $
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How Ship to Shore works

FLEET CONNECTCREW CONNECT

The Data Highway

Class verified Cyber Secure Data Encryption and Transmission
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On Board – System Overview

Speed through water

Shaft Power Meter

Fuel Consumption

Depth, Rudder Angle e.g.

Heading, SOG, GPS

Wind

Draft

Energy Measurement

Dynamic Draft and 
Trim

Emission Monitoring
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On Board
From a Technical Perspective of Data Integration
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Data Sources 

▪ Hoppe MIoT Ready Sensors
▪ Hoppe DPS

▪ NMEA 0183 over IP
▪ NMEA 2000 over IP
▪ MODBUS TCP
▪ OPC-UA 
▪ MQTT

On Board Data Collector
Data Acquisition – Embedded iPC
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Energy Monitoring

Sensors
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History, Design and Measuring Principle

MAIHAK Shaft Power Meter
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Fuel Consumption Measurement
Measuring Principle 

Coriolis Mass Flowmeter 

▪ True mass flow measurement.

▪ Multi-parameter measurement, while measuring the 

mass flow, the volume flow, additional temperature, and 

density can be obtained at the same time.

▪ Very high accuracy for mass flow measurements.

▪ Highly accurate density measurement.

▪ Unaffected by pressure, temperature, and viscosity.

▪ Easy to install, clean, and maintain, no inlet and outlet 

sections required.

Theory of Coriolis - Flow Measurement 

https://videos.emerson.com/detail/videos/flow-measurement/video/4579439030001/theory-of-coriolis
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Consumers

▪ Reefer Containers
▪ Cargo Pumps
▪ Refrigeration Systems 
▪ Air Conditioning Systems
▪ Engine Room / Cargo Hold Fans

Sources

▪ Auxiliary Generators
▪ Shaft Generators
▪ Shore Power / Cold Ironing
▪ Fuel Cells / Battery Systems

Electrical Power Measurement for individual or combined loads 
(e.g. single fans or reefer junction boxes)

Electrical Power Monitoring (Rogowski Coils)
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Key Features 

▪ CO2/N2O/CH4 concentration 
including mass flow detection

▪ SO2/CO2 concentration for scrubber 
applications

Infrared Gas Analyzer for direct CO2 / GHG Measurement 

Features Flow Meter 
(Coriolis Type) 

Direct CO2 
Measurement 

Accuracy Good High 

Consideration of residuals Yes Yes 

Consideration of fuel quality (heat 
value and carbon intensity)

Conditionally Yes 

Consideration of fuel consumption 
over individual legs of the journey 

Yes Yes 

Consideration of the specific 
consumer (ME, AE, Boiler) 

Yes Yes 

Upcoming: CEMS
Continuous Emission Monitoring System 



PROVEN SYSTEMS  - DIGITAL SOLUTIONS

How to ensure Data Quality?

Live Demo

https://www.demo.hoppe-sts.com/
https://www.demo.hoppe-sts.com/
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Carbon Intensity Indicator - CII

CO2 Emission Legislation
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𝐶𝐼𝐼Ship≙
Σ 𝐶𝐹𝑗 ⋅ {𝐹𝐶𝑗 − (𝐹𝐶𝑣𝑜𝑦𝑎𝑔𝑒,𝑗 + 𝑇𝐹𝑗 + (0.75 − 0.03𝑦𝑖 ) ∙ ( 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 + 𝐹𝐶boiler,𝑗 + 𝐹𝐶others,𝑗))}

𝑓𝑖 ⋅ 𝑓𝑚 ⋅ 𝑓𝑐 ⋅ 𝑓𝑖vse ⋅ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ⋅ (𝐷𝑡 − 𝐷𝑥)
𝐶𝐼𝐼Ship≙

Σ 𝐶𝐹𝑗 ⋅ {𝐹𝐶𝑗 − (𝐹𝐶𝑣𝑜𝑦𝑎𝑔𝑒,𝑗 + 𝑇𝐹𝑗 + (0.75 − 0.03𝑦𝑖 ) ∙ ( 𝐹𝐶𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 + 𝐹𝐶boiler,𝑗 + 𝐹𝐶others,𝑗))}

𝑓𝑖 ⋅ 𝑓𝑚 ⋅ 𝑓𝑐 ⋅ 𝑓𝑖vse ⋅ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ⋅ (𝐷𝑡 − 𝐷𝑥)

▪ 𝐶𝐹𝑗 Fuel mass to CO2 conversion factor

▪ 𝐹𝐶𝑗 Total fuel consumption 

▪ ( FC𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙,𝑗 + FCboiler,𝑗 + FCothers,𝑗 ) Cargo related energy expanditures

Referring to MEPC.355(78) - Specific energy expenditures allowed to be deducted in CII calculation   

CII Correction Factors – CO2 Emission Legislation
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LPG -  GAS TANKER

© iStock

Referring to MEPC.355(78) – Reefer, Reliquefaction & Refrigeration Plant

Vessel Type Cargo Cooling Cargo Heating Cargo Handling 
Estimated share for
energy expenditures

𝑓𝑖vse

CII Correction Factors – CO2 Emission Legislation
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D O E S  T H E  C U S T O M E R  C A N  E X P E C T

WHAT ?
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Information Services

CREW CONNECT FLEET CONNECT

Holistic Approach for Crew and Vessel Management Support in Terms of Fleet Optimization  

StrategicOperative

http://192.168.200.8/crew-connect/
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▪ Visualization of live operational data and 
warning messages

▪ User and access management for 
individual configuration and thresholds

▪ High resolution graphs for all primary 
signals

▪ User documentation and raw data 
download

▪ Optional: Report generation with 
operational KPIs including nautical and 
machinery data

Crew Connect - Operative
A web-based application
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▪ Including scope of Data Butler

▪ Continuous connection, system 
and data evaluation with 
proactive troubleshooting

▪ Fully customizable email 
notifications for operational data

▪ Optional subscription for 
predefined .pdf reports included.

▪ Access to all modules in Fleet 
Connect Service Portal

▪ Including scope of Service 
Connection

▪ Backup Protection with unlimited 
data storage.

▪ Continuous connection 
evaluation

▪ Onshore REST-API for integration 
of analysis platforms and 
in-house databases.

▪ Access to additional modules in 
Fleet Connect Service Portal

Data ButlerService Connection Data Inspector

▪ Data transmission and cloud 
storage in accordance with 
highest data security standards.

▪ Onboard REST-API for integration 
of eLog's and reporting tools.

▪ Basic access to Fleet Connect 
Service Portal

Fleet Connect - Strategic
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Experts in Analysis
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Hoppe Maritime Internet of Things

▪ Optimized Fuel Efficiency – Continuous monitoring of engine performance, propulsion efficiency, and fuel 
consumption allows for real-time adjustments, reducing fuel costs and emissions.

▪ Improved Voyage Planning – Real-time environmental and operational data enhance route optimization, leading 
to safer and more efficient navigation.

▪ Regulatory Compliance – Automated data logging ensures accurate reporting for emissions regulations and 
performance standards.

▪ Data-Driven Decision Making – The integration of AI and analytics provides actionable insights, improving 
overall fleet management and operational efficiency.

Overall, MIoT data collection transforms vessel operations by increasing efficiency, reducing costs, and ensuring 
compliance while supporting sustainability goals.



GLAD TO CONNECT.

Uwe Altenbach 

Sales Manager 
u.altenbach@hoppe-marine.com 
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Future Outlook / Advanced Data Engineering

What´s next ?



PROVEN SYSTEMS  - DIGITAL SOLUTIONS

CEMS - Continuous Emission Monitoring System 

37

© Anschütz

The Enabler for Holistic Energy Balancing (Maintenance)

Electrical Power Meter 
(Rogowski Coil)

Shaft Power 
Meter Flowmeter

Emission Measurement 

Shaft Power 
Fuel Oil 
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Powertrain Development  

38

What goals are pursued?

Engine Base Calibration 

▪ Injection and Ignition Timing
▪ Variable Cam Positioning 
▪ Emission optimization
▪ Torque Model
▪ Air Flow Determination

Advanced Calibration 

▪ Intake Air Temperature Model
▪ Oil Dilution Model 
▪ Exhaust Gas Temperature Model
▪ Drivability

Hoppe Maritime Internet of Things
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Powertrain Development  

39

Why - Math based Models in Engine Control 
Units? 

▪ Description of physical correlations

▪ Substitution of Sensors 

▪ Engine / Component Protection 

▪ Condition based and predictive  
Maintenance 

Hoppe Maritime Internet of Things
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Advanced Data Engineering 

40

Why - Math based Models in Vessels 
Energy Data?

▪ Substitution of Sensors 

▪ Engine / Component Protection 

Heavy Run 
Operation 

Light Run 
Operation

▪ Description of physical correlations for 
Data Plausibilisation 

▪ Condition based and predictive  
Maintenance 

<

Product | Ship Kernels | Toqua

Hoppe Maritime Internet of Things

https://toqua.ai/product#conditions
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Advanced Data Engineering - Example

41

Example - Suspected misfiring events via 
main engine´s torque damper sensor. 

Hoppe Maritime Internet of Things

ME Exh. Gas Temp. Cyl9 ME Exh. Gas Temp. Cyl8

Data Analysis of exhaust gas temperature 
was used to prove the anomalities 
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Hoppe Maritime Internet of Things

▪ Optimized Fuel Efficiency – Continuous monitoring of engine performance, propulsion efficiency, and fuel 
consumption allows for real-time adjustments, reducing fuel costs and emissions.

▪ Improved Voyage Planning – Real-time environmental and operational data enhance route optimization, leading 
to safer and more efficient navigation.

▪ Regulatory Compliance – Automated data logging ensures accurate reporting for emissions regulations and 
performance standards.

▪ Data-Driven Decision Making – The integration of AI and analytics provides actionable insights, improving 
overall fleet management and operational efficiency.

▪ Predictive Maintenance – High frequency data can help to predict the early detection of potential machine 
failures, reducing unplanned downtime and maintenance costs.

Overall, MIoT data collection transforms vessel operations by increasing efficiency, reducing costs, and ensuring 
compliance while supporting sustainability goals.



GLAD TO CONNECT.

Uwe Altenbach 

Sales Manager 
u.altenbach@hoppe-marine.com 
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