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Table 1 Fuel energy densities'"

JRL 2K o E: i TR e % B/
(kWh/kg) (kWh/L)

JEH (Jet A) 11.8 10.0
FH i 5.5 4.4
LBE 7.4 6.7
Seih 12.7 14.8
KERKRR 14.0 4.0
WA RRS 14.0 5.3
KAE (70 MPa) 38.9 1.5
WA 38.9 2.8
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Fig.2 Concept design process of hydrogen aircraft
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Table 3 Hydrogen aircraft layout parameter

Bk TRA JI&B
M3 T B /m® 126 151 144
PLEL A /m 35.8 36.0 36.0
JE% I 10.1 8.6 9.0
LB K B m 38.9 50.3 38.9
HL B I 58 L /m 3.96 3.96 3.96
HIL B 8 17 155 B /m 4.17 4.17 5.20
K47 15 B /m 10 668 9 449 9 449
IR o A 0.78 0.75 0.75
JHBH 17.3 16.9 16.8

Table 4 Hydrogen aircraft mass parameter

Bk kN HREB
BB TI kN 133 156 147
KWL SFC/(kg/(N+h)) 0.054 0.020 0.020
HEHE 0.343 0.343 0.342
HA T/ (kg/m®) 629 613 609
fii jH 25 di it 45.8 69.2 64.5
IR KB/ 79.2 92.6 87.7
I KA i i 67.8 85.7 81.4
BLEL 25 4[5 2 /o 9.2 11.4 10.8
BL B 4544 BT 1 9.2 13.4 9.8
i Y B2 o 2.7 3.7 3.1
AR ARL B i 15.5 7.1 6.7
JE ET N HLREAE /K Wh 20.8 31.2 29.8
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Table 5 Effects of LH, storage mass fraction on hydrogen

aircraft parameters

fitt 05 1 23 % 0.35 0.45 0.65 0.85
KR RN 87.6 79.7 71.4 67.8
i 7 E 64.6 56.9 49.8 46.6
AR HARL I /e 6.7 6.2 5.5 5.2
ML 1 B /m” 144 131 118 111
JEL L 10.1 10.1 10.1 10.1

JE N L REAE/KWh 30.0 27.3 24.5 23.2
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Technical route research and concept design of
hydrogen aircraft

ZHANG Xintan, YU Hang, PENG Junyi, ZHU Wendu, ZHANG Jiong, WANG Man, YANG Zhigang

(COMAC Beijing Aircraft Technology Research Institute, Beijing 102211, China)

Abstract: With the goal of achieving net zero carbon emissions from commercial aircraft, new forms of en-

ergy that can be put into large—scale applications in the future are found . Comparative evaluations are carried out

with the aspects of specific energy, specific power, emissions reduction and economic effect. Combined with the

mass comparison of the energy power system of various levels of civil aircraft products such as commuter, narrow—

body, wide=body, the hydrogen energy with gas turbine is shown to be the most feasible energy power combina-

tion in the medium and long term of the future. The overall design process for hydrogen—powered aircraft is estab-

lished. Conceptual design of medium-range hydrogen—powered passenger aircraft is carried out, and the aerody-

namic efficiency is estimated by means of drag decomposition, and empty mass is estimated with the method of

classified mass calculation. The overall parameters and preliminary conceptual scheme of a feasible hydrogen—

powered aircraft are formed with design iteration. The results show that the use of power structure of liquid hydro-

gen with gas turbine can increase the take—off mass by within 10% compared with the conventional kerosene—pow-

ered aircraft for short to medium range, narrow—body civil aircraft. With the consideration of the foreseeable

breakthroughs in hydrogen power system and hydrogen storage technology in the next 10 to 20 years, hydrogen—

powered aircraft is the most potential solution to achieve net—zero carbon emissions for air transport.

Key words: Net-zero carbon emission; Hydrogen energy; Mass fraction of hydrogen storage; Aircraft

concept design; Energy power architecture
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