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Fig.1 Typical propulsion system of flying cars
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Table 1 Basic parameters of flying cars
TR IR 12
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B % 70
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Fig.4 Relationship between unit range energy consumption

and cruise speed of flying cars under different takeoff
weights
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Table 2 Cruise power of the flying cars
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Fig.8 Gas-turbine performance analysis process
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Table 4 Parameters of gas-turbine

ZH Hfi ZH Hufi
L 7 M, 0.985
n 0.77 TPR, , 0.97
Ty 1240 TPR, , 0.97
m, 0.99 TPR; 1.00
M 6.2 TPR, 0.97

0.87 TPR, _, 1.03




#rEEIE €4l Alternative Energy Aircraft

79

_ y -1 2 )%]

P,=P- 1+TM(1) (3)

)RS R R B

Pc:Wa' y 'RTZO(Tcgyl_l)'l (4>

Y -1 ne

(IR 2 IR RN 8 S i

W, = Wf(ma Ty, Typs Wa) (5)

(S) I IRFE TR

P = W,R Ty (1 —ni”") (6)
¢ 7 -1

(6) THE R FEAT A Sl oy S8 RN N ) LU AE T 58

P =P -P, (7)

_w
SFC = 2 (8)

[, SFCFRRTAHAEIN = St RE R 2 L.
P TE TAERIE H=0, Ma=0 , F|JH R EERIH5, 5
T FHAF Gasturb X HE, 55 L 5
R/5 ANRELS Gasturb REFXIEL

Table 5 Comparison between this model and
Gasturb software

ik ARSCAEAY Gasturb
2R (kg/s) 1 1
Ma 0 0
R /m 0 0
SR KW 179.9 174.1
JRIE R (kg/s) 0.02 0.0184
SFC/(kg/(kKW+h)) 0.396 0.3816

THIRZEN 3.6%, R AT B i RS, AR
T ] BRI R/ R 5 B (PD) FIE 20 T

M — Pmax (
converter PD
converter

FL Sl AL A MR E 2 o m] ] i R /2l 44 T (I 3K
e
P

Mmolor = PDmotor ( 10)

2.3 shEBithERE

A 1E F L148NSOA 7 8y p i it A Sk 25 i, HLAH ¢
SR 6,

17 FL Tt 4 P EL Fl DR P SEL TR £ P BELA) S, B

T = o+ Toolar (11)

i1 H b P9 A BELRIT L P 2 i FRCRES (SOC) I 24 if
FL B BE D , 1 I I B (A5 3]

O
~

&6 FHNBEMERESH

Table 6 Parameter of the power battery
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Table 7 Power density and efficiency of components
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Fig.11 Mission economy of the flying car
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Modeling and Performance Simulation Analysis on Hybrid Power Flying Cars

Qiang Xuankai', Zhu Haitao?, Li Weifeng', Zheng Junchao’, Qian Yuping'
1. Tsinghua University, Beijing 100084, China

2. Chinese Aeronautical Establishment, Beijing 100012, China

Abstract: As a crucial mode of transport in the future three-dimensional traffic, flying cars possess the capability of
vertical takeoff and landing as well as power switching between cruise and hover modes. Range-extended hybrid
electric flying cars combine the advantages of power batteries and gas turbines, providing a better solution for the
energy demands of intercity transportation. Current research primarily focuses on aerodynamic characteristics
analysis, traffic network planning, and propulsion system modeling of flying cars. However, there is a lack of
quantitative studies on the optimal configuration of hybrid power systems for different flight mission parameters and
the corresponding economic feasibility. This paper selects hybrid electric flying cars in the weight range of 1000~
3000kg as the research subject. It analyzes and compares the mission economics and payload ratio for these flying
cars under different power levels of gas turbine generator units during flight ranges of 60~360km. The results indicate
that flying missions with a range exceeding 120km exhibit a minimal average cost, and the gas turbine power is near
the cruise power at this point. Simultaneously, the payload ratio of flying cars is positively correlated with the gas
turbine power level. For a 1000kg flying car, the mission average cost is positively correlated with the gas turbine
power when the range is 60km. When the range exceeds 120km, the minimal average cost of the mission is
approximately 0.004CNY/(km/kg). For flying cars in the 2000~3000kg weight range, the minimal average cost
stabilizes around 0.004CNY/(km/kg) for ranges exceeding 120km. This paper quantitatively analyzes the impact of
range and payload on the mission economics of both all-electric and hybrid electric flying cars, elucidating the suitable
mission scenarios for each. The findings provide valuable insights for flying car and component manufacturers.
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