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Abstract: Flight delays and deicing equipment parameter optimization questions were studied aiming at
two kinds of typical airport. The formation mechanism of deicing flight delay queue was studied, and the
flight delay queue model was proposed corresponding to the departure dynamics of triangle and
parabolic shape function. An optimization model of deicing nozzle quantity demand for two typical flight
departure dynamics was established aiming at minimizing the flight delay and deicing cost. The nozzle
quantity demand optimization model was simulated and verified using deicing flight dynamic data of
Beijing International Airport and Harbin Taiping Airport. Simulation results are close to actual data, and
the error is less than 8.1%. It shows the accuracy of the models, which provides a reference for the
optimization of the aircraft deicing nozzle.
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Abstract: Flight delays and deicing equipment parameter optimization questions were studied aiming at
two kinds of typical airport. The formation mechanism of deicing flight delay queue was studied, and the
flight delay queue model was proposed corresponding to the departure dynamics of triangle and
parabolic shape function. An optimization model of deicing nozzle quantity demand for two typical flight
departure dynamics was established aiming at minimizing the flight delay and deicing cost. The nozzle
quantity demand optimization model was simulated and verified using deicing flight dynamic data of
Beijing International Airport and Harbin Taiping Airport. Simulation results are close to actual data, and
the error is less than 8.1%. It shows the accuracy of the models, which provides a reference for the
optimization of the aircraft deicing nozzle.
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Tab.1 Simulation example of deicing at Capital
International Airport
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Tab. 2 Average deicing time of different models and snow
conditions¢,, (minute)

MU FEI%Z RS PRRS EERT U

B747 18 23 30 40 60
A330 13 18 23 34 45
B757 8 1 16 20 45
A320 7 9 14 19 45
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Tab. 3 Capital Airport single ice removal nozzle service rate

WU RS BEGRT hRERS EART R

B747 25 21 1.7 1.3 0.9
A330 3.1 2.5 2.1 15 1.2
B757 4.2 35 2.7 2.3 13
A320 4.6 3.9 2.9 2.4 1.3
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Tab. 4 Optimization results of deicing nozzle quantity at
Capital Airport under different snow conditions and types

P FENGZ  RERT PERT EERT KW

B747 29 34 42 53 75
A330 23 29 34 47 61
B757 17 21 26 31 59
A320 16 18 24 30 57
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Tab.5 Simulation parameters of Harbin Taiping Airport
deicing
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Tab. 6 Harbin Taiping Airport single ice removal nozzle
service rate

PR FENGS  RERT hERE EERT KW

B747 2.7 2.2 1.7 13 0.9
A330 3.4 2.7 2.2 1.6 1.0
B757 4.8 3.9 29 24 1.1
A320 5.2 4.4 3.2 2.6 1.2
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Tab. 7 Results of icing quantity optimization at different
snow conditions and models at Harbin Taiping Airport

PN FEGZ RS PERT HERT UKW

B747 8 9 12 15 22
A330 6 8 13 18
B757 4 5 7 8 17
A320 4 5 15

W RN L7 S i SR UK IR S5 2% 22.3 321K,
W R UK I R DI A 45 A HA R BR UK IR 55 0
20.7 ZEKIN, RZELIN 7.1%, REEFVEHA .
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4.3 BRI ESERRT

SR PR BT BT R, BR UK B A S
RAEREE CHHUREE G 2, KT RGBT
TN, Pt (e BB 2 ol e R R
LB AT RN, SR T T IRk
KIS AR AN T AR LI AT RIS D0 B (i 4,
X RIS B DU AT o UL BXT B A AL A
DAL, 3 BRI T =S A LA Y
AT SEHLBR UKW B ik v AT o 38k, A4S
RRNSL R Ia AT 8 RAFAE 3 22, LA T REAE T
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