
FGSS
Fuel Gas Supply System 
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Introduction

• Jungwoo ENE Co., LTD
➢ Head Office, Manufacturing Facility, R&D Center in Busan Metropolitan City

➢ National Core Technology Retention awarded

➢ LH2 & Cryogenic System Engineering & Manufacturing

➢ System Integration, Module Build up

➢ ISO9001/14001/45001

➢ ASME “U”, “S”, “PP” STAMP

➢ CAESAR II Program License



Business Portfolio

Cryogenic Systems

Fuel Gas Supply System for LH2 / LNG Fueled Ship
-. System Engineering & Design
-. LH2 & LNG Process System
-. LH2 & LNG Tank (C-Type, Bi-Lobe)
-. Vaporizer, Glycol Unit
-. G.V.U and Ventilation System
-. Booster Pump with Sump Tank

LH2 & LNG Bunkering System
-. Process, BOG Handling Process 
-. Bunkering Unit
-. Vacuum Insulation Pipe, Double Wall Pipe

(National Core Technology Retention awarded)
-. Storage Tank, Special Vessels

Liquefaction Systems
-. Process Engineering & Consulting
-. Cryogenic Liquid Storage Tank (C-type)
-. Non-BOG Type Cryogenic System Integration 

Liquid Hydrogen System
-. Hydrogen Generation System

(Natural Gas Reforming, Methanol Reforming)
-. LH2 Storage Tank, Cryostat
-. H2 Liquefaction System
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JUNGWOOENE WORK ABILITY

JUNGWOOENE
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Engineering – LNG FGSS System configuration

ISO C-TYPE TANK
(Vacuum Insulation)

QC/DC
Bunkering 

StationTCS Room

LNG 
Vaporizer

Pressure
Build-up Unit
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BOG

G.W Pump

G.W 
Heater

Glycol Water
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Double Wall Pipe

G.V.U

G.V.U ENGINE

ENGINE

Glycol Water Supply System

Vent Mast
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Engineering – LH2 FGSS System configuration

ISO C-TYPE TANK
(Vacuum Insulation) 

QC/DC

Bunkering 
Station

TCS Room

LH2

BOG

G.W 
Heater

H2

Double Wall Pipe

Glycol Water 
Supply System

Vent Mast

Frame 
Arrester

G.W Pump

H2 BUFFER 
TANK

Back-up
Electric 
Heater

G.V.U

Ventilation
Fan

Note :
1. 당 사는 LH2 Vaporizer와 PBU를 Multi Stream으로 구성하여 

공간을 효율적으로 활용
LH2

Vaporizer

Pressure
Build-up Unit

Note

Vacuum Insulation
Pipe

H2 
HEATER H2 FUEL CELL

1. Combined LH2 Vaporizer and PBU to Multi stream vaporizer
so that can be use space efficiency.



7

Engineering - Pipe Analysis

Heat TransferStructure Analysis

Ability for product design and analysis
Design   : AutoCAD 
Analysis : CAESAR II, ANSYS, Compress & Other

Programs

Class Approved!!
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Engineering – LH2 & LNG C Type Tank
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Processing – LH2 & LNG C Type Tank
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Processing – Multi Stream Heat Exchanger

LH2 INLET

GH2 
OUTLET

LH2 
VAPORIZER 

SIDE

GLYCOL WATER CIRCULATION

LH2 INLET

BOG TANK RETURN

PBU
SIDE

JACKET WATERJACKET WATER

Back-up
Electric 
Heater

PRINTED CIRCUIT HEAT EXCHANGER

G.W WATER
HEATER
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당사의 진공단열배관은 산업통산자원부에서 지정한 

국가핵심기술로서 성능 및 제품의 품질에 우수성을 인

정 받아 국내 주요 조선소 및 해외 조선소에 400건이

상의 프로젝트를 수행하여 시장 점유율 95% 이상을 

가지고 있습니다.

Processing – Vacuum Insulated Pipes (National Core Technology)

We, Jungwoo ENE has been supplied vacuum 

insulated pipes to SHI, DSME, HHI in Korea major 

big 3 shipyard more than 400ship over.

It is 95% more market share.

And obtained confirmation of ‘National Corer 

Technology Retention’ from Korean government 

‘Ministry of Trade,Industry and Energy’.
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Processing – Vacuum Insulated Pipes (National Core Technology)

Vacuum

Insulated Filter
Cryogenic

Separator
Bayonet CouplingVacuum Insulated Pipe Vacuum Insulated 

Valve

Vacuum Seal off 

& Plug Valve
Total Solution

Super

Insulation Film
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Processing – Double Wall Pipes

Flexible Support Inspection PlugFixed SupportDouble Wall Pipe Double Lip Flange

High Pressure Double pipe  - ME-GI Engine

Low  Pressure Double pipe  - DF Engine, XDF Engine, Gas Engine
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Processing – Skid Fabrication

TCS SKID BUNKERING UNITTank Connection
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Products – Automation Control System

• Alarm Log, Trend Log, Database

• Remote I/O, Communication

• Accessories (Touch screen, Printer, Key-board, Track Ball…etc)

• Monitoring, CCR Control

• HMI



16

- Exclusive Agency QC/DC & Hose

• TRELLEBORG UK Official Agent in KOREA

• Providing with QC/DC including Class Cert
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Site Installation



18

Commissioning & Training

GAS MODE SEA TRIAL
- Alarm signal testing 
- Supplying Gas to M/E condition check

(Pressure, Temp,,,etc)

BUNKERING
- Gas connection point

leak check (QCDC, HOSE)
- N2 Purging & Cooldown
- Tank pressure control
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JUNGWOOENE’S ADVANTAGE

JUNGWOOENE
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JUNGWOOENE’S ADVANTAGE

1. Most Item Self- Manufacturing for the FGSS 

.- LNG & LH2 TANK (IMO C Type, Vacuum Insulated)

.- Vaporizer (Multi stream, Shell & Tube type), Pressure Build-up Unit, Glycol water heater

.- Vacuum Insulated Pipe, Double Wall Pipe

.- FEED Engineering, Site Engineer, Simulation & Analyze Engineer 

.- Certified Welder for all kinds of Class
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JUNGWOOENE’S ADVANTAGE

2. Vacuum Insulated Pipe, Double Wall Pipe

.- Obtain ‘National Core Technology Retention’

.- Many experience in Onshore Plant & Vessel

.- 90% more market share in middle-small size 

costal vessel

.- Certified Welder for many kinds of Class 

KR WPS LR WPS ABS WPS
DNV-GL 

WPS

BV WPS
RINA 
WPS

RMRS
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JUNGWOOENE’S ADVANTAGE

3. FEED Design and Engineering

.- Vacuum Insulated Pipe, Double Wall Pipe, C type Tank, 

Vaporzier etc..

.- Heat & Material Balance calculation

.- ULS, Buckling, Heat Transfer, Collision, Boundary condition

.- Pipe Stress Analysis 
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JUNGWOOENE’S ADVANTAGE

4. Supply LNG FGSS for 280ton Class LNG Fueled Coast Cleaning Vessel

.- EPCIC Turn-key Contract

.- 15m3 IMO C Type LNG Tank Engineering & Fabrication

.- Sea trial : Gas Mode 15Hour operation 
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Technical Certificates (Onshore/Plant)

Specific Equipment & Facility 
Manufacturing Registration Certificate
<Pressure Vessel / Cryogenic Valve>

Construction Business Registration Certificate 
<Gas Facility Construction & Execution> 

Construction Business Registration Certificate
<Machinery & Facility Construction>
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Technical Certificates (Onshore/Plant)

Certificate of 
INNO-BIZ Business

Certificate of 
Venture Business

Certificate of 
R&D Laboratory

Confirmation of 
Manufacturing Parts & Material Company

ASME “U” ASME “S” ASME “PP”
Confirmation of CLEAN 
WORKPLACE COMPANY
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Class Certificates & Quality Certificate (Marine/Offshore)

KR Design Approval

ISO-9001 ISO-14001 ISO-18001

DSME Quality CertificateKR Approval Manufacture of 
Pressure Vessels

KR Certificate for
IMO Type C LNG TANK
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WPS for Class (Marine/Offshore)

KR WPS LR WPS ABS WPS DNV-GL WPS

BV WPS RINA WPS RMRS WPS
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Cryogenic Patents of JUNGWOOENE

Fuel Gas Supply System
Multi valve for 

cryogen liquified gas
Integral type vacuum port

Multi valve for
Cryogen liquified gas 

(A patent on a now device)

Pressure vessel included 
vaporizer and 
FGSS included this 
pressure vessel

Regulator for Cryogenic 
storage tank

Cryogenic storage tank Vacuum Insulated Pipe Vaporizer for 
LNG fueled ship

High pressure pump 
for gas supply system

Double Wall Pipe

Inspection device 
of double wall pipe 
for ship fuel
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PROJECT REFERENCE

JUNGWOOENE
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Reference - LNG FGSS for 280ton Class LNG Fueled Coast Cleaning Vessel

• End User : Yeosu Regional Office of Oceans and Fisheries

• Supply Scope : FGSS, Vacuum Insulated Pipe, LNG Bunkering Station..etc.

• EPCIC Turn-key base Contractor & System Integration
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Reference – Vacuum Insulated Pipe, Double Wall Pipe

• Owner : ULSAN Regional Office of  Oceans and Fisheries

• Shipyard : Goryeo Shipbuilding Co., Ltd. 

• Items : Vacuum Insulated Pipe & Double Wall Pipe

• Specification : -196℃, 10Bar (Design Temp. & bar)     

• Materials : Inner & Outer Pipe SUS 316L

• Insulation : Vacuum Type Insulated

• Contract terms : Included EPC
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• Owner : KOGAS Shipping

• Shipyard : DH Shipbuilding Co., Ltd. 

• Items : Vacuum Insulated Pipe & Double Wall Pipe

• Specification : -196℃, 10Bar (Design Temp. & bar)     

• Materials : Inner & Outer Pipe SUS 316L

• Insulation : Vacuum Type Insulated

• Contract terms : Included EPC

Reference – Vacuum Insulated Pipe, Double Wall Pipe
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LNG Bunkering Equipment Test Facility First Phase Construction

• End User : KOMERI

• Supply Scope : C-type Tank, LNG LP Pump, LNG Transfer System, Overhead Crane

• Process Engineering Review

• EPC Contractor & System Integration
SP1

P1

P2

P3

P4

M1

E1

V1

F1

S1

S2

S3

S4

S5

S6

S7

S9

S10 S11

S8

S12

S13

S14

S15

S16

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S1

Liquid

28450.095

549600.000

1668.254

-160.000

2.000

19.318

-77.128

-140.334

1.0000

0.5320

0.0657

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

28450.095

549600.000

1668.254

19.318

0.01270

-140.334

0.792

487.064

15.5782

0.16414

0.19597

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S2

Liquid

7112.524

137400.000

417.064

-160.000

2.000

19.318

-19.282

-140.334

1.0000

0.5320

0.0657

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

7112.524

137400.000

417.064

19.318

0.01270

-140.334

0.792

487.064

15.5782

0.16414

0.19597

S3

Liquid

7112.524

137400.000

417.064

-160.000

2.000

19.318

-19.282

-140.334

1.0000

0.5320

0.0657

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

7112.524

137400.000

417.064

19.318

0.01270

-140.334

0.792

487.064

15.5782

0.16414

0.19597

S4

Liquid

7112.524

137400.000

417.064

-160.000

2.000

19.318

-19.282

-140.334

1.0000

0.5320

0.0657

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

7112.524

137400.000

417.064

19.318

0.01270

-140.334

0.792

487.064

15.5782

0.16414

0.19597

S5

Liquid

7112.524

137400.000

417.064

-160.000

2.000

19.318

-19.282

-140.334

1.0000

0.5320

0.0657

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

7112.524

137400.000

417.064

19.318

0.01270

-140.334

0.792

487.064

15.5782

0.16414

0.19597

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S10

Liquid

28450.095

549600.000

1668.254

-159.436

10.000

19.318

-76.751

-139.649

1.0000

0.5346

0.2400

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

28450.095

549600.000

1668.254

19.318

0.04625

-139.649

0.791

486.589

15.4720

0.16345

0.19296

S11

Liquid

28450.095

549600.000

1668.254

-159.619

10.000

19.318

-76.830

-139.793

1.0000

0.5338

0.2400

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

28450.095

549600.000

1668.254

19.318

0.04629

-139.793

0.791

486.894

15.5063

0.16367

0.19392

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S15

Liquid

53.546

1500.000

1.857

-192.000

6.000

28.013

-0.155

-103.398

1.0000

0.6430

0.2063

0.0377

6.408

807.960

0.8088

43.460

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

53.546

1500.000

1.857

28.013

0.03629

-103.398

0.495

802.350

8.0170

0.11119

0.13676

S16

Vapor

53.546

1500.000

1.857

-159.619

6.000

28.013

-0.076

-50.603

0.0000

0.8996

0.2063

0.0377

6.408

807.960

0.8088

43.460

53.546

1500.000

64.591

1200.172

28.013

0.89623

-50.603

0.299

23.223

0.00939

0.00787

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S12

Liquid

28450.095

549600.000

1668.254

-159.279

1.000

19.318

-76.830

-139.793

1.0000

0.5354

0.0439

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

28450.095

549600.000

1668.254

19.318

0.00846

-139.793

0.792

485.792

15.4424

0.16326

0.19213

Stream Name

Stream Description

Phase

Total Stream

Rate

    

Std. Liq. Rate

Temperature

Pressure

Molecular Weight

Enthalpy

     

Mole Fraction Liquid

Reduced Temperature

Reduced Pressure

Acentric Factor

UOP K factor

Std. Liquid Density

  Sp. Gravity

  API Gravity

Vapor

Rate

    

   

Vapor Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Th. Conductivity

Viscosity

Liquid

Rate

    

    

Liquid Std Vol Flow

Molecular Weight

Z (from K)

Enthalpy

CP

Density

Surface Tension

Th. Conductivity

Viscosity

KG-MOL/HR

KG/HR

M3/HR

C

BARG

M*KCAL/HR

KCAL/KG

KG/M3

KG-MOL/HR

KG/HR

M3/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

KCAL/HR-M-C

CP

KG-MOL/HR

KG/HR

M3/HR

KCAL/KG

KCAL/KG-C

KG/M3

DYNE/CM

KCAL/HR-M-C

CP

S13

Unknown

0.000

n/a

n/a

n/a

n/a

n/a

n/a

n/a

0.0000

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

0.00000

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

0.00000

n/a

n/a

n/a

n/a

n/a

n/a

S14

Liquid

28450.095

549600.000

1668.254

-159.000

1.000

19.318

-76.709

-139.572

1.0000

0.5367

0.0439

0.0288

18.688

329.446

0.3298

297.585

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

28450.095

549600.000

1668.254

19.318

0.00844

-139.572

0.792

485.323

15.3899

0.16292

0.19068
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TEST FACILITY FOR LH2 STORAGE AND SUPPLY 

• Owner : Pusan National University Research Institute & Industry Corperation

• Site : Technical Center for Hydrogen Ship 

• Items : LH2 Storage and Supply Test Facility

& MW Propulsion Test Facility

• Scope of Supply : 

-> 100ton Universal Test Machine, 50ton Fatigue Test Machine, 

Cryogenic Chamber, Helium Recovery System, 

HE & LN2 PIPE Construction

• Contract Terms : EPC Contractor
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Reliability Test Facility for LNG Bunkering equipment

• End User : Gyeongnam Technopark

• Supply Scope : Axial stiffness test facility, Fatigue test facility, Minimum bend radius test 
facility, Ambient flow rate test facility, QC/DC, ERC, Swivel Function test

• Test Sample : LNG Transfer Hose, QC/DC, ERC, Swivel

• EPC Contractor
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MOU Agreement with Samsung Heavy Industries

• MOU with SHI for the 
Development of Hydrogen 
Fuel System for the ship
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MOU with Samsung Heavy Industries

• MOU with SHI for the 
Development of Hydrogen 
Fuel System for the ship
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JUNGWOO ENE’s NEW FGSS

For the next

Generation

Saving the world

Saving the children



JungwooENE
sales2@cryogen.co.kr

Thank you for your attention

Id : jungwooene

Id : Jungwoo Ene
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