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Potentials of fuel cells in aviation applications
— Multifunctional use of fuel cell systems in an aircraft
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+ electric Main Engine Start

* supply of air conditioning
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» waste heat recovery M
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Fuel Cell Aircraft and Airport Applications at DLR
Institute of Engineering Thermodynamics
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Fuel Cell Technology
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Impact of feed gas humidification to the water manage-
ment of a PEMFC under aviation relevant conditions

Assumptions:

» Pressure difference between cathode inlet and outlet is neglected

« Water drag between cathode and anode is neglected

« O, - Concentration of cathode inlet gas is assumend to be 21 Vol.-%
* Tin= Texhaust — 10K

0’21 rH Exhaust * pSat_HZO_Exhaust (I-Exhaust) ~ Pexhaust with ¥ = pHZO_In _ rH In’ pSat_HZO_In (Tln)
V- Pexnaust — rH Exhaust © (1+ lP) ' pSat_HZO_Exhaust (TExhaust) Pin — pHZO_In Pin — rH In " pSat_HZO_In (Tln)

Cathode —

rH = Relative humidity of cathode exhaust gas

Exhaust

Psat_n,0_in = Saturation vapor pressure of cathode inlet gas
rH,, = Relative humidity of cathode inlet gas -
Psat_n,0_exhaust = Saturation vapor pressure of cathode exhaust gas

P\, = Pressure of cathode inlet gas T,, = Temperature of cathode inlet gas

T = Temperature of cathode exhaust gas

Exhaust

Penaus = Pressure of cathode exhaust gas

Pu,0_1n = Water vapor pressure of cathode inlet gas
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Impact of aviation relevant operating parameters to the
water management of a self-humidified PEMFC
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System temperature control crucial for humidification
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System build up:
Fuel Cell Technology Transfer to Aircraft Application

Aircraft Application (DO16xX)
Functionality, Architecture, BOP

Airworthy technology
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Fuel Cell System Topology
Electrical power assessment A320 (681 flights, 5 different A320)
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Electrical power data catalogue A320

Profiles electrical power 25Overall Electrical power catalogue
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Specific electric power distribution and dynamics A320

Lastensprung [kVA/sec]

Electric power and electric power dynamics . power slopes up to +/- 50kW/s
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Customized hybrid system for A320

Electric power an@lectric power dynamics  Hybrid System — 50 KW FC
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Expected power from fuel cell system?
Power and capacity of used battery ?
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FC Hybrid system impact on battery power

A/C Power, fuel cell and battery power profile FC Hybrid System - 50 KW
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FC Hybrid System impact on battery capacity

Battery capacity as a function of
max. FC system power
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e max. Leistung
e min. Leistung

== = max. Leistung Ohne

Begrenzung

55
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Begrenzung BZ Leistung [kW]

e max. Speicherstand

e min. Speicherstand
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== = max. Speicherstand Ohne

Begrenzung BZ Leistung [kW]
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Thank you for your attention!




