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Abstract: To meet the varying load demands and improve the efficiency of the power system during aircraft
flights in the aviation field, a hybrid power system architecture combining direct ammonia solid oxide fuel
cells (SOFCs) and lithium batteries is established. A rule-based energy distribution strategy is adopted for the
comparative analysis of parameters such as efficiency and power-to-mass ratio of the hybrid system within the
typical flight envelope. The aim is to find an optimal energy supply scheme for the entire flight process of the
aircraft. In the case of the BAe.146, a four-engine turbofan short-range transport aircraft, a net power
generation efficiency of 53.32% and a power-to-mass ratio of 0.491 3 kW /kg are achieved. Furthermore, it
has been found that the output power and power generation efficiency of the SOFC system decrease with
increasing altitude. These results indicate that the direct ammonia SOF C-lithium battery hybrid power system
is capable of meeting the energy demands of different flight phases and holds promising application prospects
in the aviation field.
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Fig.3 Volt-ampere characteristic diagram of fuel cell stack
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Table 4 Operating parameters of SOFC power compo-
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Table 5 State parameters at each operating condition

point
T A WE/K  JEJ)/kPa BER i/ (molss ')
1 298.15 101.3 20.110 0
2 422.90 293.8 20.110 0
3 1192.00 288.0 20.2110
4 1 288.00 279.3 19.570 0
5 1 339.00 270.9 21.690 0
6 1191.00 285.0 21.690 0
7 914.00 105.1 21.690 0
8 298.15 293.8 1.186 0
9 298.15 293.8 1.067 0
10 298.15 293.8 0.118 6
11 1 003.00 288.0 1.067 0
12 1 288.00 105.1 21.690 0
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Table 6 Calculation results of SOFC-lithium battery hy-

brid power system

A ZH BE
SOFC SRR i/ (moles ') 1.026
P T AR &/ V 0.933

TAEH /A 219.2

. it R/ kW 201.4
R TAEHTR/A 0.056 4
TAEHRKE/V 165.6
SOC1H 0.5215

B TR/ kW 9.341

, RIE/ kW 210.8

4

s PRR 0.6212

M L/ (kWekg ) 0.599 5
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Table 7 Parameter values during high and low load de-

mands (climbing and cruising) of aircraft

R K/ kW 212 85
B 1/ (moles ') 1.032 0.686
2Rt/ (moles ') 11.059 7.350

H b SOC {H 0.704 0.651

SOFC i i 7y % /kW 200.889 140.994

A It A 1 2 kW 11.114 —55.475
RGBT/ % 0.350 0.605
RENEIL/(kWekg ") 0.594 0.306
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