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ABSTRACT

Recently, active research is being conducted for the commercialization of urban air mobility (UAM). Various types of

propulsion systems are being considered as candidates for UAM propulsion, and the electric propulsion system based on

hydrogen fuel cells with high energy density is gaining attention as an eco-friendly propulsion system. This study briefly

introduces the operating principles of hydrogen fuel cells and analyzes development cases of UAMs equipped with hydrogen

fuel cells. It aims to understand the current development status and research trends of hydrogen fuel cell propulsion systems

for UAMs. Additionally, this study analyzes the methods and research trends of thermal management systems, which are

essential for the application of high-power hydrogen fuel cells. It also examines and analyzes the current status of certification

standards for hydrogen fuel cell thermal management systems for UAMs, both domestically and internationally.
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Table 1 Cases of UAM development with hydrogen fuel cell propulsion
Corporation Model Passenger FC Power Specification
MTOM(maximum take-off mass) : 1,969 kg
ZeroAvia Malibu M350 6 250 kW Fuel capacity : 1.5~15kg
Fuel storage pressure : 350 bar
ZeroAvia Dornier 228 19 600 kW In the works

MTOM : 2,200 kg
Electric motors : 2 x 135kW

AP APUS i-2 4 2 % 100k
” e * 100w Range : 500 NM
Cruise : 160 KTAS
MTOM : 4,800 kg

APUS APUS i-5 14 2 x 100 kW Electric motors : 4 x 150 kW

Range : 800 NM
Cruise : 160 KTAS
Empty weight : 460 kg
H2FLY Antares DLR-H2 - 33kW Weight of fuel cell : 60 kg
Range : > 750 KM
MTOM : 1,500 kg
Range : 750~1,500 KM

Universal Hydrogen Dash 8 40 1.2MW In the works

H2FLY HY4 4 45 kW
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Fig. 1 Diagram of different hydrogen fuel cell types

Table 2 Types of hydrogen fuel cells

Fuel Cell PAFC PEMFC AFC MCFC SOFC
Electrolyte Liquid H2PO4 Polymer membrane Liquid KOH Molten Carbonate Ceramic
Charge Carrier H H OH Coy* o>
Operating Temperature 150~220 C 50~80 C 50~200 C 600~700 C 600~1000 C
Catalyst Platinum Platinum Platinum Nickel Ceramic based
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Fig. 2 A typical energy flow diagram in a PEMFC
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