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Background; Current reality

Cooling water systems today: Static balancing

Flow (I/h)

* Acomplete decarbonization of the maritime industry \
cannot be done with energy efficiency measures alone, but ,,-:. Fluctuating
there is significant untapped potential readily available. - { & pressure results
- L in varying flow
* Cooling water systems onboard ships are designed for safe ( .
operation and not energy efficiency.
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* The systems are static systems designed for maximum
cooling load, but not adjusting for actual cooling need in
operation. Flow (I/h) Pre-set
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Cooling water systems tomorrow: Dynamic balancing

250

Fluctuating pressure
has no impact on
design flow

* Dynamicvalve technology introduces a simple and
reliable method for reduction of flow to actual cooling ]
needs, while maintaining safe operation of the cooling r
systems and its cooling consumers.
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Even with upcoming future green technologies and fuels,

the need for water-based cooling systems will remain.
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The Way Cooling Systems Are Designed Today vs. How They Are Operated.

Actual Operation

Typical Operational profile

Actual Operation
(Average)
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Pump affinity law for centrifugal pumps

Py
P,
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P = Power, n= pump speed, q = flow rate

Main engine

Auxiliary engines

Average cooling water amount needed in operation: 25-50% of design

Pump affinity law for centrifugal pumps: 50% flow = 12.5% pumping energy

A significant opportunity to reduce flows and pump energy in actual operation

when you control flows

o—
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Enhanced Efficiency; Achieve Significant Fuel/Energy Savings

Pumping power formula 50% flow reduction results in 50-87% pumping power reduction

Priwy =g P gh/ (3.6 105)

5 100%
=qp/(3.610°) (1)
" 90% — Relative pump power - Speed reduction only
where
80% Relative pump power by throttling (Head constant)

Phw) = hydraulic power (kW)

q = flow (m3/h)

p = density of fluid (kg/m3)

g = acceleration of gravity (9.81 m/sz)
h = differential head (m)

p = differeential pressure (N/m?, Pa)

Pump energy consumption (% of design)

Pump Affinity law for centrifugal pumps

d1 _ nq _ 40% 60%
— = T g= flow
) n; n= pump
P (nl speed
— = \|\— = h= differential
P, nz head

Part load flow requirement (% of design)
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Environmental Compliance; Align with Cll regulations

Improve your Cll rating with Typical impact of Frese FuelSave™ on various ship types

Frese FuelSave™ ci
Existing installations Vessel operation Frese FuelSave reduc-
tion
EEXI - How the ships are equipped or designed =  Cll - How the ships operate - = - TE - =
= = E ~ E z S e - ] £l L=
S [ 22| 2|85 2 |33 82| & | 2|52 2%
. . _— Vessel type § |25 |Es| 5| & | ee|e5| & | 82| 2| ¢
The Cll derives from the Annual Efficiency Ratio which measures the : =3 | 5| 2% 3 s | ¢ = fe| 22| 23
.. . . = @ a 1] = = =
carbon emissions of a ship’s operations over the course of a year. = e e E a Y Y = 7 3 v e
AER Annual €O, emissions gco, Bulk Carrier - Handysize 7,050 45 62 3,972 27,000 | 18,153 83 8.1 65 55 9%
~  Annual distance sailed x Capacity - Capacity x mile Tanker- MR2 9,480 74 90 9,056 | 60,000 | 24,094 6.4 6.3 94 91 6%
Containership - 3000 TEU Class 25,270 13 130 24546 | 43,127 | 49,575 10.7 1.5 137 139 3.5%
Containership - 10000 TEU Class 60,200 200 202 30,180 | 115,800 | 36,507 6.6 71 212 245 5%
LNG carrier (< 100,000 DWT) 25,040 133 133 26,433 80,000 38,872 11.3 85 139 163 4%
Phase 1
1% per year Ro-Ro passenger ship 24000 | 92 91 | 23839 | 13000 | 67817 | 262 | 270 %6 113 3%

Cll rating indicates the performance E

of the vessel over the previous year: g Phase 2
B 2% per year
A

n Major Superior 1% —

E Minor Superior

Moderate

Minor Inferior The EU-ETS CO, quota system was introduced by 1st jan 2024:
(3] nferior Example above 10000 TEU container vessel:

457 MT Fuel saved => 1,425 tonnes of CO, saved annually
Average quota price 2024 = 73 EUR ~ 81 USD pr tonne to be paid

2020 2021 2022 2023 2024 2025 2026 2027
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Versatile Applications; Integrates with Various Vessel Types

1 1. Dynamic valves are throttling to the required
T o\ _, cooling water amount (or closing completely)
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Engineered for Reliability & Easy Control in Maritime Environments

Control System & Electrical Overview

Py

Lo ream

AUtomation

The heart of the Frese FUELSAVE®
system undertakes all the
necessary control and monitoring
to optimise the complete cooling
water system.

JFOs
The variable frequency drives

{VFDs) regulate pump speed
according to required flow.

Frese’s patented pressure
independent valve technology
ensures that the fresh water
cooling system is always in O
balance and that the cooling

water distribution is minimised

to enable optimum pump speed
reduction.

Ethermet Catie

220V Powes/Signal Cabile

——  2AWDE Suply

— - Exusting BowesSigral Cibles

—— View EMIC Power Cables
Exiating Local SeartfStnp Cable
TAVDE Sigral Cabln

The FUELSAVE
SR e » o ' controls principle

by bow pressure drop and 2ero
leakage 3-way valve.
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The Value of a Pre-Built SSI Library

. Ensures seamless collaboration between naval
architects, shipyards, and the manufacturer.

. Supports all phases of design, from initial
concepts to detailed engineering.

. Provides a centralized source of accurate and up-
to-date product data.

. Customize product selection to meet the specific
requirements of each project.

. Integrate digital shipbuilding workflows with
complex system integration.

. Demonstrates a commitment to supporting our
customers' success.
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Savings: Realize Quick ROl & Lifecycle Cost Savings

o Main Factors that increases savings with Frese FUELSAVE™

140 = Low load operation on main engine and auxiliary engines
= Many hours of operation in port/anchorage
120

= Larger pumps = Larger savings

=
s 100 ] : ! A
= = Varying cooling load in operation
£
3 80
Z Example (typical cost <USD200k - excl. installation)
$ o0 50% 70%
No. of Ratin
40 pumps (kW) & Savings (min.)  Savings (max.)
running
20 FW 84 MT 118 MT
SW 63 MT 88 MT
0 L
5 . 20 i %0 > 190 Total 147 MT 206 MT
Nominal Pump Power (kW) Fuel price -USD/MT
—@— expected savings range - min expected savings range - max Savings usD $ 95.659 $ 133.923
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Summary

Frese FUELSAVE® System

Climate change is one of the greatest challenges of our time.

. Want to learn more?

Engage with us and feel free to scan

the QR-code for more info

10 = | SSIWorld Shipbuilding Conference 2024




	Optimizing Vessel Efficiency Using Frese FUELSAVE® with  Dynamic Balancing Technology
	Background; Current reality
	Slide Number 3
	Slide Number 4
	Environmental Compliance; Align with CII regulations
	Versatile Applications; Integrates with Various Vessel Types
	Engineered for Reliability & Easy Control in Maritime Environments
	The Value of a Pre-Built SSI Library
	Slide Number 9
	Slide Number 10

