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National Chiao Tung University

Abstract

The ability to match aircraft cabin service to dynamic market changes is one of the crucial
factors deciding the profitability of an airline. There exist business travelers who prefer and
are able to afford the high fare of luxurious first-class cabin as well as tourism travelers seeking
for cheap air tickets due to budget limits. The cabin-class choice from different travelers and
trip purpose on the route determine seat utilization, thereby the revenue and total cost of the
airline. Because of the limited cabin floor area, there is a trade-off among cabin class number,
the size, and the amount of the seat of different classes. The expected revenue of an airline is
influenced by the passenger market characteristics and the aircraft cabin interior design.
Though large aircraft is flexible in cabin interior design, the airline must explore the growth
rate of routes, changes in market composition and. passenger demand when assigning the fleet
to each route. A profit-maximizing airline must investigate the impacts of dynamic economic
changes and trip purpose compositions of various origin-destination (OD) pairs on the cabin
seat allocation and trade-off between costs of providing the service and the revenue
accordingly generated from different cabin seat-allocation.

This study aims to explore the interior design problem of aircraft cabin from a long-term
perspective. On the demand side, this study applies grey forecasting model to predict the
demand of each class for each year. On the supply side, the study considers the airline
operating cost as related to fleet planning, cabin seat allocation and utilization. A mathematical
programming model is further formulated to determine the optimal fleet planning and cabin
interior design including the number of cabin classes, the size, and the number of seats for each
class. The objective function aims to maximize the total profit of a given airline taking
demand-supply interactions into account.

Finally, a case study is provided to illustrate the results and the application of the model.
The results show that a new aircraft tends to operate only on a single route for most of service
period, and the main factor which significantly affects the decisions on allocating seats for
different classes of cabin is the trade-off between the size of the area allocated for and expected
profit generated from each class. The results of the model illustrate an integrated solution
associated with airline fleet management and cabin design in a dynamic and competitive
environment.

Keywords: aircraft cabin interior design, seat allocation, dynamic market changes
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BE & 3 2 2 3 1 3 3 1 3 3 1 2 3
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23F 23F
NA | NA | s0B | NA | 80B, NA L NA | NA | NA | NA INA ] NA | A | NA
313Y 313Y
?n?&r: NA | NA | 6139532 | NA | 6332 | NIAL L Al A | NA | NA A ] A | A | NIA
757
757-200 | 757-300
BEK 2 2
Y 200 | 243
12188 | 12213
BRIE | 25 | 3532
(in)




%12 (F)

767 777
767-200ER 767-300ER 767-400ER 777-200 777-200ER 777-300 777-300ER
FEE | 3 2 1 3 2 1 3 2 1 1 2 3 1 2 3 1 2 3 3
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(in) 32 32 32 31 32 31 31
787 Dreamliner
ITEY S 787-3 787-8 787-9
A ik 290~330 210~250 | 250~290
N/A N/A N/A
¥ IE
1 B JE N/A N/A N/A
(in)
AL S R S A
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Sl 98 = Sl 99 = Sl 100 = Sl 101 = Sl 102 = S 103 =+ S 104 A 105 F
Bl 4.16 & Su g rp i das i v ) FR AT T LB
P RIA16 5 E R s g e L s T U ATRUS B R 2 T B Bl & AR
T RIS RTRS Y E 2 E R L AR g R A p R g KR Ao g SEARSOT & =g
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% 98 & 263,655 15,309 | 44,712 | 158,757 | 47,401 | 31,601 | 65,664 6,912 | 155,107 | 37,592 | 24,640
3 99 & 263,655 15,309 | 44,712 | 158,757 | 47,401 | 31,601 | 65,664 6,912 | 155,107 | 37,592 | 24,640
% ® 100 # | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 | 65,664 6,912 | 155,107 | 37,592 | 24,640
% 101 & | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 | 65,664 6,912 | 155,107 | 37,592 | 24,640
% 102 & | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 | 65,664 6,912 66,655 | 19,902 | 13,268
% 103 & | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 0 0 66,655 | 19,902 | 13,268
% 104 & | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 0 0 66,655 | 19,902 | 13,268
% 105 & | 208,251 15,309 38,880 | 158,757 | 47,401 | 31,601 0 0 66,655 | 19,902 | 13,268
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% B 101 # | 142671 | 9,017 | 30,683 | 114,031 | 36,685 | 27,039 | 20,286 | 898 | 2,315 | 32,326 | 9,109 | 6,821
% B 102 # | 164,963 | 13,434 | 30,887 | 113623 | 38,433 | 28,140 | 22,118 | 1,216 | 2,580 | 129,821 | 29,249 | 20,301
% B 103 # | 160,986 | 14,151 | 40,011 | 112,956 | 39,063 | 28,178 | 87,515 | 1,464 | 9,511 | 139,191 | 31,983 | 22,493
% 104 & | 159,967 | 15,046 | 40,651 | 112,005 | 39,385 | 28,806 | 87,417 | 1,513 | 9,560 | 148,907 | 35,188 | 24,601
% 105 & | 158854 | 15519 | 42,214 | 110,915 | 40,180 | 29,101 | 87,325 | 1,577 | 9,587 | 159,340 | 38,516 | 26,638
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