
EcoMaster
 ENERGY SAVING SYSTEM

 FOR PUMP AND FAN

MADE BY Eco Service 



EcoMaster
l Energy Saving System is drawing ship owner’s attention in 

recent years, as this help to reduce the fuel consumption/ 

Aux Engine maintenance/ compliance with EEXI target. 

l EcoMaster is the advanced ESS from Eco Service.

l After 120,000 Running hours on 20 vessels, EcoMaster 

reduced FO consumption of 10,100.00Tons, and Co2 

emission of 31,500.00Tons in the last 12 months.

E



Principle  of  EcoMaster

Original design for F.W.P & 
M.C.S.W.P as maximum 

demanded vessel

E.R Fan was designed as 
maximum temperature and 

rated ME load

And ME was limited at 
economic speed with less heat 

generated

Actually, the design 
condition almost never 

comes up

Based on the sailing safety, we 
improved the energy 

consumption for above 
application



PERHEATER
M/E Jacket 

F.W.
GENERATOR

NO.2 LOW TEMP
F.W.COOLER(50%)

6045.5 kw

NO.1 LOW TEMP
F.W.COOLER(50%)

6045.5 kw

St
op

NO.1 AIR COMPRESS 
51.0 kw 

NO.2 AIR COMPRESS
51.0 kw 

INT.SHAFT BEAR. 
10.0 kw 

NO.1 AIR CONDITION UNIT 
160.0 kw 

NO.2 AIR CONDITION UNIT
160.0 kw 

NO.1 PROV.REF.PLAN 
15.0 kw 

NO.2 PROV.REF.PLAN 
       kw 

E.C.R.A/C UNIT
22.0 kw 

GALLY A/C UNIT 
22.0 kw 

M/E AIR COOLER
5370.0 kw 

STERN TUBE L.O.COOLER 
10.0 kw 

MAIN L.O.COOLER 
1610.0 kw 

ATMOSPHERIC COOLING 
420.0 kw 

NO.1 G/E 
291.0 kw 

NO.2 G/E 
291.0 kw 

NO.3 G/E 
          kw 

NO.1 G.E.F.W.COOLER
389.0kw 

NO.2 G.E.F.W.COOLER
389.0kw 

NO.3 G.E.F.W.COOLER
         kw 

St
op

L.S.CH.S.C

MAIN 
ENGINE

M/E Jacket 
Cooler 2470kw

42.8 ℃

60
H

z

60
H

z

60
H

z

60
H

z

COOLING S.W.PUMP

500.0 m3/Hx22 MTH

LOW TEMP COOLING F.W. PUMP
393.2 m³/Hx25MTH

M/E J.C.F.W PUMP

170.0m³/Hx30MTH

43.1 ℃

32.0 ℃

Calculation of Heat Balance

Design MAX Heat Input 11731KW



PERHEATER
M/E Jacket 

F.W.
GENERATOR

NO.2 LOW TEMP
F.W.COOLER(50%)

2630 kw

NO.1 LOW TEMP
F.W.COOLER(50%)

2630 kw

St
op

NO.1 AIR COMPRESS 
51.0 kw 

NO.2 AIR COMPRESS
51.0 kw 

INT.SHAFT BEAR. 
10.0 kw 

NO.1 AIR CONDITION UNIT 
160.0 kw 

NO.2 AIR CONDITION UNIT
161.0 kw 

NO.1 PROV.REF.PLAN 
15.0 kw 

NO.2 PROV.REF.PLAN 
       kw 

E.C.R.A/C UNIT
22.0 kw 

GALLY A/C UNIT 
22.0 kw 

NO.1 G/E 
291.0 kw 

NO.2 G/E 
291.0 kw 

NO.3 G/E 
          kw 

NO.1 G.E.F.W.COOLER
389.0kw 

NO.2 G.E.F.W.COOLER
389.0kw 

NO.3 G.E.F.W.COOLER
         kw 

M/E AIR COOLER
1600.0 kw 

STERN TUBE L.O.COOLER 
10.0 kw 

MAIN L.O.COOLER 
920.0 kw 

ATMOSPHERIC COOLING 
420.0 kw 

St
op

L.S.CH.S.C

MAIN 
ENGINE

M/E Jacket 
Cooler 1350kw

42.8 ℃

45
H

z

45
H

z

41
H

z

41
H

z

COOLING S.W.PUMP

500.0 m3/Hx22 MTH

LOW TEMP COOLING F.W. PUMP
393.2 m³/Hx25MTH

M/E J.C.F.W PUMP

170.0m³/Hx30MTH

43.1 ℃

22.0 ℃

Calculation of Heat Balance

Average condition Heat Input 5260KW



l Calculation Principle 
When VFD was used to regulate the speed of pumps 
and fans, cubic law will be applied between power 
consumption and speed, square law will be applied 
between pressure and speed, Flow and Speed are 
same percentage of Frequency.

l Best saving @ ME Stop
Sea water pumps and ER Fan mostly running in Pre-
set minimum value of 50% speed(30 Hz). 
According to the Cubic law, power consumption = 
0.5*0.5*0.5=12.5% of maximum motor power.

l Average saving
Sea water pumps and ER Fan running in average of 
68% speed(41 Hz). 
According to the Cubic law, power consumption = 
0.68*0.68*0.68=31% of maximum motor power.
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EcoMaster  Main Cooling Sea Water Pump ROI

Pumps
Central 
cooling

Maker
22K
W

30K
W

37K
W

45K
W

55K
W

65K
W

75K
W

90K
W

110
KW

2 SW Pumps Yes Chinese SY 16M 15M 13M 12M 11M 11M 10M 8M 7M

2 SW Pumps Yes Korean SY 16M 15M 13M 12M 11M 11M 10M 8M 7M

2 SW Pumps Yes Japan SY 17M 16M 15M 14M 12M 12M 12M 10M 9M

2 SW Pumps Non Chinese SY 18M 18M 16M 15M 13M 12M 11M

2 SW Pumps Non Korean SY 18M 18M 16M 15M 13M 12M 11M

2 SW Pumps Non Japan SY 19M 19M 17M 16M 15M 14M 12M

3 SW Pumps Yes Chinese SY 15M 14M 13M 12M 11M

3 SW Pumps Yes Korean SY 15M 14M 13M 13M 12M

3 SW Pumps Yes Japan SY 16M 15M 14M 15M 14M

3 SW Pumps Non Chinese SY 17M 16M 15M 14M

3 SW Pumps Non Korean SY 17M 16M 15M 14M

3 SW Pumps Non Japan SY 18M 17M 16M 15M

Mark: Vessel with 3 pumps ROI longer than 2 pumps because some time crew in use of 1 pump sometime 2 pumps.Non Central 
cooling system got longer ROI because system need to keep Minumum pressure.

General Condition

SW Temp 22°C

Air Temp 35°C

ME Run period 70% of Year

ME Stop period 30% of Year

Fuel Consumption 210g/KWH

ME load
50%-60% 
speed

AE max load 70%

LSHFO 643USD/Ton

HSHFO 500USD/Ton



EcoMaster ER Fan ROI

Fans
Always 
running

Maker 7KW 11KW 15KW
18.5
KW

22KW 30KW 37KW 45KW 55KW

2 Sets Yes Chinese SY 16M 15M 13M 12M 11M 11M 10M 8M 7M

2 Sets Yes Korean SY 16M 15M 13M 12M 11M 11M 10M 8M 7M

2 Sets Yes Japan SY 17M 16M 15M 14M 12M 12M 12M 10M 9M

3 Sets Yes Chinese SY 13M 12M 11M 11M 10M 9M 8M

3 Sets Yes Korean SY 13M 12M 11M 11M 10M 9M 8M

3 Sets Yes Japan SY 15M 16M 13M 12M 11M 11M 10M

4 Sets Not Chinese SY 13M 12M 11M 11M 10M 9M 8M

4 Sets Not Korean SY 13M 12M 11M 11M 10M 9M 8M

4 Sets Not Japan SY 15M 16M 13M 12M 11M 11M 10M

Mark: Vessel with 2 Fans ROI better as 2 Fans always running, then the calculated ROI will be continue, if 3-4 sets of ER fan on board, 
crew may stop some of them, meanwhile, ER fan will be in high speed when temperature is high.



EcoMaster LTFW ROI

Pumps
With Valve 

Master
Maker 30KW 37KW 45KW 55KW 65KW 75KW 90KW

2 Sets Yes Chinese SY 15M 13M 12M 11M 11M 10M 8M

2 Sets Yes Korean SY 15M 13M 12M 11M 11M 10M 8M

2 Sets Yes Japan SY 16M 15M 14M 12M 12M 12M 10M

2 Sets Not Chinese SY 18M 19M 18M 16M 15M 13M

2 Sets Not Korean SY 18M 19M 18M 16M 15M 13M

2 Sets Not Japan SY 22M 20M 19M 17M 16M 15M

3 Sets Yes Chinese SY 12M 11M 11M 10M 8M

3 Sets Yes Korean SY 12M 11M 11M 10M 8M

3 Sets Yes Japan SY 14M 12M 12M 12M 10M

3 Sets Not Chinese SY 18M 16M 15M 13M 12M

3 Sets Not Korean SY 18M 16M 15M 13M 12M

3 Sets Not Japan SY 19M 17M 16M 15M 13M

Mark: Vessel with 3 pumps ROI shorter than 2 pumps because always 2 pumps running to keep minmum pressure.ValveMaster system 
will adjust valve position for reduce LT FW flow to ME & Aux engine when not full load.



EcoMaster LO PUMP ROI(Under testing)

Pumps
Sai l ing t ime 

%
Maker 45KW 55KW 65KW 75KW 90KW 110KW 132KW

2 Sets 70% Chinese SY 12M 11M 11M 10M 8M 10M 8M

2 Sets 60% Korean SY 12M 11M 11M 10M 8M 10M 8M

2 Sets 50% Japan SY 14M 12M 12M 12M 10M 12M 10M

2 Sets 40% Chinese SY 18M 16M 15M 13M 13M

2 Sets 30% Korean SY 18M 16M 15M 13M 13M

Mark: Vessel with 3 pumps ROI shorter than 2 pumps because always 2 pumps running to keep minmum pressure.ValveMaster system will adjust valve position 
for reduce LT FW flow to ME & Aux engine when not full load.



E l As proved by the vessels installed with EcoMaster system, 

around 70% of electric energy saving for owner.

l PLC is playing the important role of energy saving which  

continue monitoring the system and automatic control the 

frequency drive output to satisfy the vessels cooling demands.

l Futher more, after EGCS installation on most of the vessels, 

two sets of Aux engine are running during vessels sailing with 

EGCS mode, EcoMaster will enable vessel to use only one Aux 

engine while vessel sailing EGCS PUMPS.

EcoMaster of S.W.P
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FW Temperature Auto Adjust
Pump Auto Changeover
Pump Sequential Start
Motor Protection
Pump Protection

Cooling S.W. 
Pump

Sea Water Inlet

Main Engine

HMI

Power Supply

Sea Water outlet

Variable frequency 
Drive Cabinet

PLC

PTPTPT
TT

TT

POS

TT

TT

Motor Status

Energy Saving System for 
Sea Water PUMP

Motor Control
Motor RPM Indication
SW Inlet Temperature Indication
SW Outlet Temperature Indication
FW Inlet Temperature Indication
FW Outlet Temperature Indication
3-WAY Valve Status
Actual Alarm

PROCESS A
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Confirm the new panels(Frequency 

panel and EcoMaster control panel) 

installation.

PROCESS B

Solution prepare and internal 

procedure.

PROCESS C

Solution approve / Equipment 

order & production.
PROCESS D

Equipment install on board and 

final test.
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Main Feature

Feature C

The frequency converter integrates 
communication function with office for  
data transmission.

Feature D

Provide pump group fault auto change 
over & Blackout sequence start 
function.

S.W. Pump S.W. Pump S.W. Pump

HMI

VFD VFD VFD

Feature B

Bypass contactor was designed to 
ensure high reliability.

Feature A

PID closed loop precise control to meet 
temperature and pressure 
requirements.

PLC



l Same as S.W.P system, ER Fan also proved by the vessels 

installed with EcoMaster, around 70% of electric energy saving 

for owner.

l PLC is playing the important role of energy saving which  

continue monitoring the system and automatic control the 

frequency drive output to satisfy the vessel air supply and 

cooling demands.

l Although ER Fan motor power is less than S.W.P, but there are 

more ER Fan running during sailing, by practice, ER Fan saving 

more energy than S.W.P

E
EcoMaster For ER FAN



l Temperature sensors: T1 & T2.
ER temperature sensors will be installed to monitor 
temperature changes in ER.

l Differential Pressure Transducer: DPT
DPT will be installed to monitor the pressure 
difference between ER and atmosphere, which will 
correct indicate the ER air consumption.

l PLC controller with HMI: Controller.
PLC will be installed to continue monitor all the 
sensor value and setting point, PID control will be 
apply to air supply quantity for the engine room.

ER Fan System Configuration 

FUNNEL

DP

T2T1

EXHAUST DAMPER
0~100%

FAN1 FAN2 FAN3 FAN4

MAIN ENGINE

AUXILIARY ENGINE

CONTROLLER



EcoMaster unique design for FW and SW  
FROM SEA CHEST 

Main Cooling S.W. Pump

OVERBOARD 

NO.2

L.T. F.W. 
EXPANSION TK.

L.O. OUT

HT F.W. OUT

M/E L.O. Cooler 

HT F.W. Cooler 

Other Coolers 

SCAV. Air OUT

M/E Air Cooler 

FW VFD No.1

L.T. Cooling F.W. Pump
NO.1

NO.2

NO.3

FW VFD No.2 FW VFD No3

FW Mian panel

SW VFD No.1 SW VFD No.2 SW VFD No.3

SW Mian panel

Power cable

Communication

Sensor cable
LT FW Line
SW Line

HMI IN ECR

AMS Interface

No.3 AUX ENGINE 

No.2 AUX ENGINE 

No.1 AUX ENGINE 

V2

V1

P5

P6

P7

NO.1

NO.3

P8 T6

T7

P2

P3

P4

T5

T2

T3

T4P1

T1

EcoValve will be added in cooling system for the best saving



As the leading feature of EcoMaster, our advantage as following:

1. Flexibility and mobility during installation.

2. Functional completeness with class item.

3. Reliablity of the system.

4. Easy operation for crew.

5. Minimum the retrofit work as our special design.

6. By-pass switch in case of emergency operation.

7. Less investment and high rate of return on investment.

8. Maintenance free.

9. Remote access and data logging system.

10. Unqiue design of EcoValve application for FW and SW system

11. ROI between 0.8 to 1.5 years for different vessels.

E
Our Advantages



l As the leading feature of EcoMaster apply in 

retrofit vessels, EcoMaster was designed as 

panel by panel, which will be possible to find 

suitable space to install on board operation 

vessels.

Flexibility and mobility  



l Maintenance free  

Maintenance free concept is the target for the 
system design which will allow system running free 
of trouble as longer as possible.

l By-pass function 

By-pass switch was installed in each VFD cabinet to 
enable starters change back to original DOL/YD 
start method.

l Less investment and high ROI 

We provide turn key solution for each retrofit 
project, which will be minimize owners investment 
and got the highest return of investment.

l Functional completeness with Class item 

As cooling water pump and ER fan related to class 
inpection items, after our retrofit, and the class item 
will be complete tested and hand over to owner 
with correct system.

l Reliablity of the system 

Reliablity of the system was approved by owners 
the test as well as 120,000.00 running safety 
running hours.

l Easy operation for crew 

After our EcoMater system retrofit, all the start and 
stop and change over by original start / stop 
control.



l Minimum retrofit work 

According to our special design and the 
project done, our retrofit work is the 
minumum in the market, which suitable for 
all kind of vessels.

l Remote access and data logging system 

Remote access and data logging system was provided for owner to get the energy saving data on line from each vessel, 
and also provide the remote trouble shooting access in case of VFD issue or other alarm.
The data logging system is our own software with all data store in owner office without third party transfer station.

l Real data logging sample of energy saving

Item NO. Running 
Time

Total Consumpt Total Saving Proportion Continue 
stopped

NO.1 SW 1908H 31018KWH 54842KWH 36.0% 453.3H

NO.2 SW 768H 14787KWH 19773KWH 43.0% 2340.9H

NO.3 SW 548H 9256KWH 15404KWH 37.0% 0.0 H

NO.1 FAN 3065H 22640KWH 90765KWH 19.0% 0.0 H

NO.2 FAN 2887H 26890KWH 80010KWH 25.0% 18.2H

NO.3 FAN 2902H 20828KWH 86546KWH 19.0% 0.0 H

NO.4 FAN 2900H 22121KWH 85179KWH 20.0% 0.0 H

Total Energy saving SW: 90019 KWH FAN: 342500 KWH



Our  reference 

ITEM Vessel PUMPS QTY ER FAN QTY

1 Star Eleni 45KW 3 37KW 4

2 Laura 37KW 3 18.5KW 4

3 Star Ophelia 90KW 2 17.3KW 4

4 Maharaj 45KW 3 22KW 3

5 Star Ayesha 45KW 3 37KW 4

6 Star Karlie 45KW 3 37KW 4

7 Star Lyra 45KW 3 22KW 4

8 Star Nicole 37KW 3 11KW 3

9 JY Ocean 30KW 3 18.5KW 4

10 Kaley 37KW 3 18.5KW 4

11 Star Claudine 90KW 2 17.3KW 4

12 Star Lydia 37KW 3 11KW 3

13 Eurybia 45KW 3 37KW 4

14 Debbie H 45KW 3 37KW 4

15 Star Libra 45KW 3 37KW 4

16 Katie K 45KW 3 37KW 4

17 Star Jeannette 75KW 2 15KW 4

18 Mackenzie 37KW 3 18.5KW 4

19 Challenger 45KW 2 11KW 3

20 Idee Fixe 37KW 3 18.5KW 4



ITEM Vessel PUMPS QTY ER FAN QTY

21 Roberta 37KW 3 18.5KW 4

22 Star Calypso 55KW 2 15KW 3

23 Star Scarlett 45KW 3 30KW 4

24 Honey badger 21.3KW 3 17.3KW 2

25 Kennadi 37KW 3 18.5KW 4

26 Star Genesis 55KW 2 11KW 4

27 Piera 34.5KW 3 12.7KW 4

28 Star Janni 55KW 3 22KW 4

29 Leviathan 65KW 3 15KW 3

30 HAMBURG EAGLE 37KW 3 30KW 4

31 Star Aphrodite 30KW 3 15KW 4

32 Star Apus 37KW 3 18.5KW 4

33 Wolverine 21.3KW 3 17.3KW 2

34 INDIGO HERITAGE 30KW 4 15KW 2

35 Navigator equator 37KW 3

36 Nord Taurus 55KW 2



Global service

Eco Service Limited

Add: Chongchuan District, Nantong, Jiangsu, China

PIC: Mr. Zhang Wei 

Tel:  +86 18021665887

E-mail: zhang@eco-service.cn

BPCO SHIP BROKERS, Ltd

A.Kalvou 13-17, 15233, Chalandri, Athens, Greece

Tel : +30 210 6850413 , +30 211 7004512

E-mail : products@bpco-group.com, repairs@bpco-
group.com

Shin Woo E&T Co., Ltd

Visitor Address: 27, Sinhosandan 3ro 88beongil , 
Gangseo-gu, Busan, Republic of Korea

Tel : +82-70-8855-4177




