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A Study on the Carbon Emissions of Hydrogen Tube Trailers Applying the
Domestic and International LCI DB
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TCorresponding author :
inho@endi.kr Abstract >> This study quantified the carbon emissions of domestically supplied

_ hydrogen tube trailers by applying high-pressure vessel design equations for cylin-
ggszzzd 12 zztvoebnf;j?;g% ders and utilizing domestic and international Life Cycle Inventory (LCI) databases.
Accepted 17 November, 2025  1n€ assessment covered the entire life cycle from raw material acquisition to the

manufacturing of storage tubes. In addition, the embodied carbon of hydrogen
tube trailers and a transport scenario analysis within the Ulsan region were carried
out based on the calculated results. The carbon emissions intensity values pro-
posed in this study are expected to serve as fundamental data for estimating po-
tential greenhouse gas emissions associated with the construction of new hydro-
gen cities or the future deployment of hydrogen tube trailers.
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Table 1. Summary of Previous Studies
Reference Type of tank System Boundary| Functional unit Result

Manufacture and

Type 11 and Type I ilizati
Linghe Ye, Lin Lu pe and Type IV| Ut 1zation
(2023) high pressure vessel, | (materials and
Cryogenic vessel energy

consumption)

Capacity of 72 kg

Cryogenic vessel: Highest emissions
(=135,000 kgCO2¢eq), 98% from storage
process.

Type 3: =7,219 kgCOz¢eq (13% from storage
process).

Type 4: =5,539 kgCO2eq (16% from storage
process).

Carbon fiber production accounts for >80%
of manufacturing emissions.

Carbon T-700/Epoxy: Best mechanical

Type V Cradle to Use Storing performance, but highest environmental
MS. din ot al (Carbon T-700/Epoxy, (End-9f-11fe 11.93 g of impact .
(2025) Kevlar/Epoxy, scenarios are |, 700 Basalt/Epoxy: Weaker mechanically, but most
E-Glass Fiber/Epoxy, presented 4 gbar sustainable (low GWP)
Basalt/Epoxy) separately) Kevlar/Epoxy & E-Glass: Moderate-to-low
performance, suited for lower pressure use
T 11T T I Th . .
ype III and Type IV © raw anq The production of a finished Type IV CGH:
compressed gas tank, | process material . . .
A. Kampker et al. . storage system results in the highest emissions,
LH2 tanks, and ends with the 1 kg H> .
(2024) . whereas the LH- storage technology exhibits
Cryo-compressed |actual production the Towest emissions
Hydrogen (CcHz) process
solid state hydride . .
.. . . APU t th solid-state st tank
Agostini A. et al. tank (SS), Manufacturing | 1 unit of the systemmis with souc-slale storage fanks

(2018) type III and Type IV|and Use Phases

compressed gas tank

SSH2S APU

show similar environmental performance to
Type III and IV compressed gas systems
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Table 2. Goal and Scope Definition

Category Description
* Provide embodied carbon estimates for
hydrogen tube trailers supplied in Korea
Goal and develop carbon emissions factors
applicable to future procurement and
operation.
Scope * Assess carbon emissions associated with
P raw material acquisition, manufacturing
Functional |¢ FUI: Emissions per single cylinder
Unit e FU2: Emissions per 1 kg of stored hydrogen
Limitations & | Skid frame and vehicle chassis are
Assumptions excluded from the assessment

Table 3. Specifications of hydrogen tube trailer in South Korea

Working Total Gas
Skid Length | Tube Q'ty Pressure Capacity
(bar) (Hy/m®)
32ft 8 200 2,391
40ft 10 200 4,053
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Fig. 2. lllustration of 32 ft & 40 ft Hydrogen Storage Vessel

Table 4. Calculation Results of Steel Consumption

Results 32 ft | 40 ft
SA372
Material
ateria (Applicable to STS 316)
Density (ton/m’) 7.85
Volume (mm?’) 220,654,592 | 286,265,024
Weight (kg) 1,732 2,247
(0.0899 kg/Nm*)E #8510 424 Efd]d

ALEFS AFo s st Ao 32 ft mdl ¢F 215
ke, 40 ft BEE oF 364 kgo] f2d ARG 7]
= A0SR FAET B3t A W APl A A
|El= ARe s WY AA7|Ee] wetb A A(steel)
B2 A=, Z7eke durA o2 200 bar <o

A 2T P,
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S5—1.3P

_ D,

t_?(l S+04P> M
D, [S+to04P

N ( S—1.3P - )

where, t = Calculated thickness of cylindrical shell
(mm)

P = Hydraulic test pressure (MPa)

D = Outside diameter (mm)

S = Allowable stress (N/mm?)

= Yield strength x 5/6
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Table 5. GHG emissions calculation results
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GHG Emissions | Hydrogen Capacity GHG Emissions GHG Emissions
Skid | Weight | (Single cylinder) (Single cylinder) | Tube Q'ty Intensity (Tube trailer)
Length | (kg) (kgCO,-¢cq) (kg) [(©] (kgCO,-eq/kgHy) (kgCO,-eq)
[@] [®] [(@/®)] [@x©)]
32ft 1,732 4,762.59 215 8 22.15 38,101
40ft 2,247 6,178.72 364 10 16.97 61,787
7Fs HiERS IPCC GWP 1009 7]z gHbst  oflie 34 -85 FEEH D Ak disiA
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A 1 29 A AR 7|08 eaniEs
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Table 6. Embodied carbon calculation results for 32 ft & 40 ft
hydrogen tube trailers operating in South Korea

32t | 40 ft
Registered hydrogen tube trailer (unit) [@)] 861
GHG emissions” (kgCOs-eq) [®] | 38,101 | 61,787
Embodied carbon (tonCO,-eq) [@x®)] |32,805 (53,199
a) Refer to Table 4
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Fig. 3. Hydrogen Transport Scenario in Ulsan
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Refueling Station

Table 7. Distances between Ulsan Hydrogen Shipment Center
and Hydrogen Stations

Hydrogen Station Distance (km)
Okdong Hydrogen Complex Station 6.1
Gyeongdong Station 11
Shinil Complex Station 18
Green Complex Station 6.6
Eonyang (Seoul) Station 30
Deokha Station 42
Hyundai Motor Line 52 Station 12
Kyung Station 15
Hydrogen Tram Station 6.9
Eonyang Station 25
Average 13.48

Table 8. Weight Parameters of 32ft & 40ft trailer

Parameters 32 ft 40 ft
Total tube weight 13,856 kg 22,470 kg
Trailer curb weight 3,840 kg 4,000 kg
Hydrogen storage capacity 1,720 kg 3,640 kg
Empty weight 17,696 kg 26,470 kg
Gross weight 19,416 kg 30,110 kg
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Table 9. GHG Emissions from Hydrogen Transport in Ulsan

Transport Route 321 401t
i (kgCOxeq) | (kgCOxeq)
Empty-load (one-way) 91.36 136.66
Full-load (one-way) 100.24 155.45
Total (round-trip) 191.60 292.11
Total emissions for
346 registered trailers 66,294.75 101,071.27
(round-trip)
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