
HYDROGEN STORAGE FOR HEAVY TRUCKS

Can liquid hydrogen storage be used in Class 8 heavy duty trucks? We

investigate the potentialof liquid hydrogen storage (LH2) on-board Class-8

heavy duty trucks to resolve many of the range,weight,volume,refueling

time and cost issues associated with 350 or 700-bar compressed H 2

storage in Type-3 or Type-4 composite tanks.

How much H2 can be stored in a truck? 3. A volumetric capacity of LH 2

storage at 40.9 g of useable H 2 per liter of system volume,including

vessels and balance of plant,results in 86.8 kgof useable H 2,sufficient for

1057 km (660.4 mile) of range in a heavy-duty truck with 12.2 km/kg H 2

(7.61 mile/kg H 2) fuel economy.

Why should a truck use a large amount of hydrogen? Frequent utilization

and the large amount of hydrogen necessary for practical truck usage can

reduce the sensitivity to heat transferto a level where vent losses can be

eliminated under typical driving scenarios.

Why is hydrogen storage important for automotive applications? The

larger amount of stored useable hydrogen also increases autonomy to

practical values. Large vessel size and frequent truck utilization mitigate

the potential for vent losses a?? a key concern for automotive

applications.

Where will hydrogen-powered trucks be refueled? The vehicles will be

refueled at designated public liquid hydrogen filling stations (sLH2) in

Worth am Rhein and in the Duisburg area. Daimler Truck and its partner

companies are thus creating a lighthouse project and demonstrating that

decarbonized transport with hydrogen-powered trucks is already possible

today.
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Does HD-FCEV support high-pressure hydrogen storage? To ensure

compatibility with HD-FCEVs and trucks, researchers incorporated ~300

kg of additional high-pressure hydrogen stationary storage, and designed

and built new medium- and high-pressure gas management panels, an

HD hydrogen fueling dispenser, a new hydrogen precooling system, and a

HD vehicle storage simulation device.

Lawrence Livermore National Laboratory (LLNL) and Verne, a San

Francisco-based startup, have demonstrated a cryo-compressed

hydrogen storage system of suitable scale for heavy-duty vehicles. This is

the first time cryo-compressed hydrogen storage has been demonstrated

at a scale large enough to be useful for semi trucks, a milestone in

high-density a?|

Hydrogen storage: Cryo-compressed and sub-cooled hydrogen increase

energy density and allow for increased range, payload, avoid the high cost

of liquefaction, and reduce fuel losses (e.g., a?|

In this work, we investigate the potential of liquid hydrogen storage (LH 2)

on-board Class-8 heavy duty trucks to resolve many of the range, weight,

volume, refueling time and cost issues associated with 350 or 700-bar

compressed H 2 storage in Type-3 or Type-4 composite tanks. We

present and discuss conceptual storage system configurations capable

a?|

DOI: 10.1016/j.ijhydene.2022.12.152 Corpus ID: 255706309; Liquid

hydrogen storage system for heavy duty trucks: Configuration,

performance, cost, and safety @article{Ahluwalia2023LiquidHS,

title={Liquid hydrogen storage system for heavy duty trucks: Configuration,

performance, cost, and safety}, author={Rajesh K. Ahluwalia and

Hong-Seung Roh and J.-K. Peng and Dionissios a?|
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They concluded that a 32 kW fuel cell with a 49 kWh battery system and

15 kg hydrogen storage system would be sufficient for Class 6 walk-in

delivery vans for a 100a??200 km long route.  [178] noted that a

heavy-duty truck using hydrogen from steam methane reforming and

renewable power (both solar and wind) electrolysis routes were 

Hydrogen-driven heavy-duty trucks are a promising technology for

reducing C O 2 emissions in the transportation sector. Thus, storing

hydrogen efficiently onboard is vital. The three available or currently

developed physical hydrogen storage technologies (compressed gaseous,

subcooled liquid, and cryo-compressed hydrogen) are promising solutions.

Lawrence Livermore National Laboratory (LLNL) and Verne, a San

Francisco-based startup, have demonstrated a cryo-compressed

hydrogen storage system of suitable scale for heavy-duty vehicles. This is

the first time cryo-compressed hydrogen storage has been demonstrated

at a scale large enough to be useful for semi trucks, a milestone in

high-density a?|

The hydrogen storage assembly packages behind the truck cab and

contains hydrogen storage tanks, related components and up to 60 kg

(130 lbs) of fuel. The eDrivetrain module contains two electric motors and

transmission and is located below the hydrogen storage assembly. 

"Hydrogen fuel cells offer great promise for heavy-duty trucks in 

Hydrogen & Fuel Cell, Class 8, Heavy Duty Truck Commercialization

Nikola Motor Zero Emission Trucking + Low Carbon H : Fuel cell trucks

Hydrogen station a?c Lo ng Range, He avy  a?cStation Features: 1,000

kg of Hydrogen (H2) Storage, 70MPa Compression, and Dispensing to 60

g/s
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Liquid hydrogen storage system for heavy duty trucks: Capacity,

dormancy, refueling, and discharge Journal Article . Sun Oct 01 00:00:00

EDT 2023 . International Journal of Hydrogen Energy

In terms of heavy-duty fuel cell vehicles, Forvia reports it is able to provide

to its customers the full hydrogen drivetrain, including a complete 700 bar

H 2 storage system (storing up to 80 kilograms of compressed gaseous

hydrogen, CGH 2) a?|

Verne's high-density cryo-compressed hydrogen technology maximizes

storage density to improve range and payload for heavy-duty vehicles a??

Edmonton, AB, Canada, September 26, 2024 a?? Verne and its industry

partners announced the completion of the first heavy-duty Class 8 truck

powered by cryo-compressed hydrogen (CcH 2).Verne's CcH 2 fuel a?|

3. Hydrogen Storage for Medium and Heavy Duty Trucks (FY2020 Q3)

a??Validated ABAQUS models for H 2 storage in Type-3 and Type-4

tanks. a??Refined analysis of 33-53 kg hydrogen storage for medium and

heavy-duty trucks. Due Date Date Completed % Complete 1 Analyze

liquid hydrogen carrier relative to the 2020 targets of $2/kg

Powering heavy-duty vehicles, such as Class 8 semi-trucks, requires very

energy-dense storage systems. While hydrogen is a promising fuel source

difficult-to-decarbonize sectors such as heavy-duty mobility,

hydrogen-storage technologies do not provide diesel-parity performance,

as these compressed-hydrogen storage systems have limited energy

density a?|
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Revolutionizing heavy-duty transportation: Simulating a 700 bar

Compressed Hydrogen Storage System for trucks with Simcenter system

simulation. September 23, 2024 a?c 6 MIN READ. Share Copy link. 

article the system simulation of defueling scenarios for a system of 5

high-pressure hydrogen tanks representative of a heavy-duty truck setup.

We investigate the potential of liquid hydrogen storage (LH 2) on-board

Class-8 heavy duty trucks to resolve many of the range, weight, volume,

refueling time and cost issues associated with 350 or 700-bar compressed

H 2 storage in Type-3 or Type-4 composite tanks. a?|

Record #: 19006 Date: October 31, 2019 Title: Hydrogen Class 8 Long

Haul Truck Targets Originator: Jason Marcinkoski Reviewed by: Fuel Cell

Technologies and Vehicle Technologies Offices; Members of the 21st

Century Truck Partnership; Strategic Analysis, Inc.; Argonne National

Laboratory; Hydrogen Truck, Truck Component Suppliers, and Freight

Industry a?|

Cash-strapped hydrogen truck maker Hyzon Motors has begun series

production of its 200kW heavy-duty truck, the company announced

yesterday (Monday), marking a new stage in the company's production

strategy.  As part of the deal, Hyzon provides Fontaine with kits for the fuel

cell system, battery packs, and hydrogen storage systems, which 

As can be seen from Fig. 2.1, for aviation cryo-compressed gas storage

will be too heavy and bulky, constraining available space. This leaves

liquid hydrogen storage as the only possible option, with respect to

minimum pressure vessel weight and achievable storage densities of 70

g/l at 1 bar, which can be used to support a superconducting motor

operating a?|
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) storage system for medium- and heavy-duty trucks Usable H. 2 . storage

capacity >60 kg for 750-mile range Refueling rate of 8-10 kg/min with a

low-pressure LH. 2 . pump No-loss dormancy requirements for truck duty

cycles to be met with Type-1 insulated tanks Storage life >5,000 refueling

cycles, 11,000 cycles Target cost: 8-9 $/kWh

One of the main challenges of hydrogen storage for heavy duty trucks is to

maximize on-board H2 quantity to reach the optimal range of operation.

Within RHeaDHy, we work with a storage capacity of 

Continuing the previous work on configuration, performance, cost, and

safety of liquid hydrogen (LH 2) storage for Class 8 heavy-duty trucks, we

examine and demonstrate the feasibility of meeting the targets of 750 mile

(1200 km) driving range, 65 kg H 2 storage capacity, 8a??10 kg/min

refueling rate, 4.6 g H 2 /s peak discharge rate, 1a??3 day dormancy,

5000 a?|

Verne and its industry partners announced the completion of the first

heavy-duty Class 8 truck powered by cryo-compressed hydrogen (CcH 2).

Verne's CcH 2 fuel storage system maximizes hydrogen storage density,

increasing vehicle range while decreasing vehicle weight and storage

system cost. Verne showcased the truck at the Alberta Motor 

State of the art for compressed hydrogen storage systems (CGH 2) in

heavy-duty trucks is a pressure of 350 bar. Currently refueling procedures

for this pressure level are existing.  Refueling procedures for 700 bar

storage tank systems for heavy duty trucks above 10 kg hydrogen are in

discussion. To increase the usable hydrogen mass BOYSEN 
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Photo (cropped): Green hydrogen will decarbonize heavy duty trucks in

the US, as demonstrated by a first-of-its-kind fuel cell electric garbage

truck trial in the US and Canada (courtesy of Hyzon 

We investigate the potential of liquid hydrogen storage (LH 2) on-board

Class-8 heavy duty trucks to resolve many of the range, weight, volume,

refueling time and cost issues associated with 350 or 700-bar compressed

H 2 storage in Type-3 or Type-4 composite tanks. We present and discuss

conceptual storage system configurations capable of supplying H 2 to fuel

a?|

Subcooled Liquid Hydrogen (sLH2) is an onboard storage as well as a

hydrogen refueling technology that is currently being developed by

Daimler Truck and Linde to boost the mileage of heavy duty trucks, while

also improving performance and reducing complexity of hydrogen

refueling stations. In this presentation, the key

Introducing the Nikola FCEV: A hydrogen-electric semi-truck powered

marvel, offering up to 500 miles of zero-emissions range.  HYDROGEN

STORAGE CAPACITY: 70 kg | 62.75 DGE: REFUELING TIME: 20

minutes 2 or less: STORAGE PRESSURE: 10.000 PSI / 700 bar:

CHASSIS . FRAME RAILS: RBM 1.2M in-lbs, Height: 12", Thickness:

5/16" 
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