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Chief Industry Limited specializes in ballast water treatment system and offer comprehensive ship service. We prioritize
"service, innovation, and win-win" in our corporate ethos, earning recognition for our high-quality products and services
in the maritime industry.

Our development vision focuses on "continuously optimizing low-carbon solutions". We actively meet the needs of green
ships, innovate in ship energy efficiency. We provide low carbon and environmental solutions such as ballast water
treatment system, variable frequency shaft generator, pre-shrouded vanes, hub-vortex absorbed fins and high efficiency
propeller to promote the sustainable development of the Marine industry.

And collaborate with top-tier educational and research institutions to promote industry-academia cooperation. Guided by
market demands, we innovate in carbon-related fields, delivering high-quality, efficient products tailored to market needs.
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Fuel and energy Machinery Hydrodynamic Digitization

LNG/LPG hi & B Shaft generator HiREE Hub-Vortex Absorbed Fins PEAEEANIE Reduce speed
=21 Methanol TIERAR VFD Retrofit SnE Pre-Shrouded Vanes IRSRAFIEZE  Increase ship utilization
S¥A%l  Biofuels FRBAS%R AMP = R e High efficiency propeller RERERE Ship scale
El Hydrogen =R ifS Electric Heater SEDBEBAFA Air Lubrication TEfLk Route alteration
= Ammonia E A [E] Uk Waste heat recovery R BRI Drag reduction paint
iERA Carbon capture technology KEERZE Wind energy solutions
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9 This solution saves fuel oil, reduces carbon emissions, and meets one of the EEXI energy efficiency emission measures.
The direct drive design extends the maintenance cycle of the generator and reduces the use of lubricating oil and other operational costs,
decreasing noise pollution from the generator during navigation.
The bearingless motor rotor is directly installed on the main engine's intermediate shaft, eliminating the need to replace the original ship's
intermediate bearing supports or perform chamfering treatments. It is easy to install on the main engine intermediate shaft, coaxial with the
main engine shaft system, occupying no additional space within the hull, maintenance-free, and convenient for installation in tight spaces.
It is suitable for installation on over 95% of ship types.
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Advantages of permanent magnet shaft generator
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The efficiency comparison between permanent magnet shaft generator and traditional Excitation shaft generator shows ~ _ % [l
that, as can be seen from the graph, the efficiency of permanent magnet generator is higher than that of Excitation shaft = =
generator across all different load condition. Moreover, the lower the load rate, the more energy-efficient the permanent = -
magnet motor is compared to the electrically excited generator. These characteristics perfectly match the operating =
50

condition of ship navigation. 10 % 8 7 60 5 40 30 2 10 5
The variable frequency power supply with permanent magnet low-frequency design meets the speed requirements P—
between 65-120 rpm.
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The unit is designed with an independent variable frequency water-cooling system.

The permanent magnet generator requires free-maintenance, features simple operation.

The variable frequency cabinet system supports long-term grid-connected operation.

The permanent magnet shaft generator has an internal automatic switch to ensure that it does not generate electricity
when not in use, avoiding additional fuel consumption and resistance.

The permanent magnet shaft generator comes with a built-in detection unit that continuously monitors the safe
distance between the rotor and stator, with a touch screen display for distance and pre-alarm.

The variable frequency control system includes level one, two, and three self-unloading functions, primarily shedding
non-essential loads on main switchboard to ensure navigation safety.

When the shaft generator exceeds its own power during navigation, the control system automatically starts the auxiliary
generator, integrating it into the main power grid to meet the safety of navigation requirements.




kRIS A& Fa A ks ST S A& FA A

Permanent magnet shaft generator Permanent magnet shaft generator
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A& INZE7IE The process of installing shafts SMRZERl  Project Cases

feitExZE BERAMHYAER EixEH RE. B & E
The customer provided the Sign the technical agreements and The manufacturer is responsible for Manufacturer installation
: information. contracts. submitting the drawings for approval.
IREREITE ipMis RHEF
*;Ef \ﬁﬁ;ﬁﬁ Measure and draw at site The manufacturer arranges production.
The manufacturer calculates, evaluates, selects the
model, and provides a solution based on the data.
RRARTEADHAB ER R IR (AT 2 f¥: The shipowner provided the following documents in the initial stage:
1. (BR) BH-RARFE, 1. (Electrical) Power - Subsystem Diagram,
2 (BB=R) BAHMABEITES, 2. (Electrical) Power Load Calculation Report,
3. (B9 M mITEH, 3. (Electrical) Short-Circuit Current Calculation Report,
4. (BS) BIS&EMEE, 4. (Electrical) Power Equipment Arrangement Diagram,
5. M IREMREER, 5. Engine Room Equipment Arrangement Diagram,
6 MRS E, 6. Engine Room Structure Diagram,
1. HRBEE, 7. Shafting Arrangement Diagram,
8. EHEESE, 8. Tail shaft and stern tube general diagram,
9. Hh|&) 5, 9. Intermediate Shaft,
10. RIS HIK RAE, 10. Central Cooling Water System Diagram,
11 HiRITEIR S, 11. Torsional Vibration Calculation Report,
12. MARAITES, 12. Shafting Alignment Calculation Report,
13. I ARANIRE 13. Main Engine Bench Test Report,
14. W AR 0IRE 14. Auxiliary Engine Bench Test Report.
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VFD Technology
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Variable frequency control system for seawater pump
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Ships are typically equipped with a large number of fans and pumps. This application mainly targets engine room

fans and seawater pumps.

The capacities of these fans and pumps are designed based on the most demanding conditions:

- Pumps are sized to operate under full-speed sailing conditions and high seawater temperatures.

- Fans are sized to operate under conditions where the main and auxiliary engines run at full rated power, in high
ambient temperatures (e.g., equatorial regions), and with one fan out of service.

Actual operating conditions:
- The design conditions are rarely encountered. In most cases, seawater and ambient air temperatures do not
reach the extreme design values.
- There is significant energy-saving potential when the ship is operating at reduced speed.

Our design principle:
To improve the energy efficiency of ship fans and pumps while ensuring the safe operation of the vessel.
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The ship’ s cooling system is designed for 100% load at 32°C seawater temperature, without considering actual seawater conditions.

Since not all vessels operate in equatorial waters or sail at maximum speed, the maximum cooling capacity is rarely utilized.
Therefore, when (f)umps are controlled by variable frequency drives (VFDs), the pump flow rate can always be adjusted to
match real-time emand, resulting in significant energy savings.

The seawater pumps are controlled by VFDs, and the outlet temperature of the freshwater unit is maintained at 36-38°C to
meet actual flow requirements.

The payback period for the seawater pump VFD optimization system is typically 12 months.
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Variable frequency control system for ER Fan
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- Most ships operate the engine room ventilation system even without automatic control of temperature and pressure inside the
engine room.

- Traditional ventilation control is achieved through ON/OFF operation or controlling fans at two speeds: high/low/off.

- The intake fans must provide sufficient cooling airflow for the main engine, turbocharger, and boiler, while also ventilating the
engine room.

- When running at reduced speed, the required cooling airflow decreases proportionally with the reduction in main engine power.

- The payback period for the engine room fan variable frequency drive (VFD) optimization system is typically less than 18 months.
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Ship-machine-propeller Optimization for Energy Conservation Vortex Fin Case Study on an Actual Ship

S =E Pre-Shrouded Vanes 32000 FE MR GIAGTELS TE X E T RIThERF

\ ‘ ‘ ‘ - Power prediction of 32000 DWT bulk carrier at given speed
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O Fuel Savings Analysis:
O The pre-shrouded vanes is composed of a guide tube and pre-rotating guide vanes, where the guide tube is mainly A 32,000-ton bulk carrier operates 280 days per year and consumes approximately 21 tons of fuel per day. This means it consumes about 5,880 tons of fuel annually. The fuel
responsible for accelerating the flow field, and the guide vanes play a role in pre-swirl the flow field. Under the combined savings are shown in the table below.
action of the two, the propulsion efficiency of the propeller can be improved.
it can correct the flow entering the propeller, thereby fundamentally reducing the rotational loss in the propeller
slipstream and increasing the flow velocity towards the inner radius of the propeller. This device is specifically developed
for slower ships, capable of significantly saving main engine power at a given speed, or allowing the ship to travel faster

ata given POWET level. fuel load output output PSV output PSV
condition power No power With | savings power With | savings
~ir ESD Eindhoven | (D PDT1= PSV & (D PDT2 =
3 ° PDTO (KW)| PDT1 (KW)| 1-PDT1 HVAF 1-PDT2/
;H%AE8 Hub-Vortex Absorbed Fins e A
O IR 2 AL LEMIN SIS MR BRAL, B LA /INGE Y, T A IR T, T 2 AR A CREBEIAE) , MATT Energy saving % 6% e e N 2 e B [ G R (S
TR IR R B 2277 U5 ORI S A [R], HF BEIRHE S — i ks, Reduction in fuel " 352 8T s 7003 3900 3% 1846 L8
AL — R A AE AR S L0 RS T, T T R MRS T 7 2 5 B A SRS, AT IR/ T 8 eduction in fuel consumption - 12> SN e oo o o 2 e %
FHERE Low sulfur cost saving $600/T 2116805 13:5 gile gadl 2 L 2
145 4372 4166 4.7% 4048 7.4%
O Avortex fin is installed at the hub of a ship's propeller, with small fins on the hub cover that generate reverse vortices to e = s 4.7% Sex 2 4%
counteract the vortices produced by the propeller (hub vortices), thereby improving propulsion efficiency. It is mounted ’ o -
16.5 7462 7114 4.7% 6913 7.4%

in the same way as the original boss cap and rotates along with the propeller.
Vortex fins are energy-saving devices installed on ship propellers. They disrupt the hub vortices or swirls generated
behind the rotating propeller, reducing fuel consumption.
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High efficiency propeller High efficiency propeller
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Change propeller

S AR SIS BB E

O HTF KL HANE 224 T EPL, HIhRZHIMH, EIE# R T, Shioics Project Cases Comparison of new and original propeller data
KR LR TVER I LA VDR B UTRE 3%, T8 Bt 23 EPLIR, 58 ‘ \ .
VR TR 2 R, SBURNER T E 70 & 18 kR, O RIBHIEPAL T, 11.45wIEARFE S NZACIRAS R, PALL. 09 B33 B i
EIF, 400 SR ARHE DL 50168 e TR0 4 SRS, 90 5 360 T, HPRRHESE L IH BB BER AR th 45,49, SR AT 4R = T
RN =5 LE B A 52 g\ 2[] 5 Power Savings 5. 4%
mﬁ&ﬂﬁﬂg'[kﬁ, }J\ﬁﬁﬁ%ﬁ W}kz\:o /J IE DFOC (t/d] 36. 8 34. 8 daily fuel oil consumption
O Since most ships have already installed EPLs, their power is limited. Normally,the Fuel Savings (t/d) 2.0
cruising speed can no longer reach the originally designed speed. The design point 9 Based on preliminary estimates, the new propeller is approximately 5.4%
of the propeller is closely related to the speed.Therefore, after installing an EPL, the more energy-efficient than the old oneunder a structural draft condition Detalls _ _
working point of the original propeller will deviate,causing the propeller to be unable and at a speed of 11.0 knots.saving about 2 tons of fuel per day. — EXsting | Redesign | ratio |note
to fully utilize its efficiency.At this point, if the propeller is redesigned based on the :\ZER 'Zi‘;:e v —
power of the EPL and its corresponding speed, the new propeller's design point will ‘ " NI (com) 105 105 engine speed at SHCR
perfectly match the ship's state, resulting in a significant improvement in efficiency. - ' MCRum (kW) 9096 9096 Engine Power Limtation
3 —e—ex|sting propeller | —s— rjew propeller 7 N
[l E 14000 T Ship
e 5 HTAM: -2k U R T o Draft (m) 15.0 15.0
propeller blades edge elimination / 5.0% —y— o0 50 e —
_, s " i " N g SR 12000 N (rpm] 84.0 84.7 1. 008 ropeller speed
O U SR R, SRR I 5 O o L, T AR IE SR T30 1 // v B S T e
B X771 I 2L SRR R IR 38 ok B HOK Bl J1 PERE, T LA %mooo .///j ' 'g PD(H) 716 7299 | 0.46 | power dellvered @V
WS > IR O DT EE IS, RS I TR W A R, 168 Pl T T 3L : // I[P=8
HIRHERAIVCEL R R, EALR A RLTHFEREAR, B A BRI H FE L RETS 2 S0 %7 & Dester ) i o
D If you don't choose to replace the propeller with a more efficient one and want to solve 6000 ,/’"é: i Rl e 2T 200 0.5
the problem ofthe propeller being too heavy, you can choose for trimming the edges o
of the original propeller. This solution involves modifying the edges of the original 4000 1.0% DA (mm) 1090 1090 diameter, aft end
propeller to change its hydrodynamic performance and improve the match between 115 120 125 130 135 140 145 150 155 DF (mm) 1175 1175 diameter, fwd end
the mainengine and the propeller.After trimming,the feficiency of the propeller may , | Vs (kn) LH (mm) 1300 1300 hub length
decrease slightly, but since it improves the matching relationship between theengine 2o ] 600 one dieueter of shats
and the propeller, the unit fuel consumption ofthemain engine decreases, and over all 2: WRIERRHIL 1: BRUETHRIRMR

fuel consumption can also be improved.
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CARBON EMISSION MANAGEMENT Chief Carbon Solver Ship energy efficiency data management and analysis system

RERHBERIRA F = RERHRER SR E RS Rh RS Lo EMIS (NONoZH) WO T EBN'SASHM) - WEH I FRREE A R HVAGRAR sE B IBALE, #HITEUE R E N B e (L L IR,
Ship Energy Efficiency Improvement Ship energy efficiency data management CUA Soes G

Product Solution and analysis system Conduct data collection and intelligent processing for ship

energy efficiency management standards issued by the EU.
SRR A0 AE AR LS TR - LR

Provide energy efficiency automation
monitoring software - Chief Carbon Solver.

ity A2 AL | SRR, THTAGE, MK,

Shaft generator,pre-shrouded vanes, vortex
fins, high efficiency propeller.

b1

s JEH TV TIRS T BSOS RS B2, MT 4t
K R HEBAR 2 o
It is suitable for real-time data collection and upload under the ship
sailing state. For the preparation of monitoring plan and emission report.

o TR © 2X(2024-01-25~2024-01-26) [ 230,000

RRERMK A FFig 5k 5

sl SEHILAE EB7Y LR 2= /N KOS &l 25l A -
EUA Account Opening and Carbon i VAR SRR T AT ITAY , SR OLRERUR I 7T .

Analyze and evaluate the energy efficiency and energy consumption of

REARBE E IR TR 4R 6!

Ship Energy Efficiency Management Plan Trading T N ships, and provide suggestions for energy efficiency schemes.
Compilation . Svcmn o 8 we e neR

FA TR IR BEEUATT P IR S5, 222 Z AN 2 . —-

. A5 5 2% N N1 1 — MTERIE — e .

SRBLA AR LRI 4, AR SRR R %, 8 JEMSIIIRIBIRIN SRS 552 2. Ry sl CUTRERIFL
EE‘MRV*&% IZI\YJ‘Hﬁﬁik/A\EJ %ﬁEU‘ETSE%ﬁX%*H*E EH&%O 241101 ~ 20241101 [ 0.0 EE ) CH eStimateS and ratings
Offering the preparation of Ship Energy We offer EUA account opening services for the
Efficiency Management Plans, classification European Union. ) . s s s e B .
society data submission, and EU MRV Familiar with carbon trading rules and systems, sl 0T BT R AORRAR EE BEA TR, SR ST
reporting. we participate in transactions through cooperation Estimate the carbon credit required for a single ship and provide

with domestic and international institutions and
governments. We provide EU-ETS quota trading and
custody services for European business companies.

purchasing advice.
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ONE-STOP SERVICE FOR BWTS
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Technical maintenance

RIAARE KL IE RS RIKIRE I BT 4EEF R
FriRSS

Provide BWTS technical fault diagnosis,
repair and maintenance

B UVATE (TROEBH \ BRIEREF

Filter elements, UV lamps, TRO parts,
various sensors, etc

FmE

Spare parts

IREF

Equipment annual inspection

R k231250, BWTSIZ1THM

Sensor calibration, BWTS System operation
monitoring

1RHEIMO D-2 &VGPK BB 5%

Provide IMO D-2 &GP water quality
sampling and testing

KRS

Water quality testing




