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a=25% a=75% a=95% a =100%
G| G | h
K | | €K z fnn |CKY 2 KDY
20 | (1,7) | 6592 | 0.75 | (1,13) 5273 025 | (1,8) | 4787 | 0.05 | (1,6) | 4696 | 0.02
oo |30 (A7) | 6595 | 075 | (1,13) 5289 025 | (1,7) | 4823 | 0.06 | (1,5) | 4735 | 0.03
40 | (1,7) | 6598 | 0.75 | (1, 13) 5304 025 | (1,6) | 4855 | 0.06 | (2,3) | 4766 | 0.03
20 | (1,7) | 6652 | 0.75 | (1,13) 5333 025 | (1,8) | 4847 | 0.05 | (1,6) | 4756 | 0.02
5| 100 30 | (1,7) | 6655 | 0.75 | (1,13) 5349 025 | (1,7) | 4883 | 0.06 | (1,5) | 4795 | 0.03
40 | (1,7) | 6658 | 0.75 | (1,13) 5364 025 | (1,6) | 4915 | 0.06 | (1,4) | 4832 | 0.06
20 | (0,0) | 6900 | 1.00 | (0, 0) 6300 1.00 | (0,0) | 6060 | 1.00 | (0,0) | 6000 | 1.00
1800 30 | (0,0) | 6900 | 1.00 | (0, 0) 6300 1.00 | (0,0) | 6060 | 1.00 | (0,0) | 6000 | 1.00
40 | (0,0) | 6900 | 1.00 | (0,0) 6300 1.00 | (0,0) | 6060 | 1.00 | (0,0) | 6000 | 1.00
20 | (1,7) | 6217 | 0.75 | (1,13) 4148 025 |(1,13) | 3364 | 0.05 | (2,4) | 3220 | 0.01
5 30 | (1,7) | 6220 | 0.75 | (1, 13) 4164 025 |(1,10) | 3404 | 0.05 | (2,4) | 3253 | 0.01
40 | (1,7) | 6223 | 0.75 | (1, 13) 4179 025 | (1,8) | 3443 | 0.05 | (2,4) | 3287 | 0.01
20 | (1,7) | 6277 | 0.75 | (4, 13) 4208 025 | (1,13) | 3424 | 005 | (1,7) | 3281 | 0.01
50| 120 30 | (1,7) | 6280 | 0.75 | (1,13) 4224 025 |(1,10) | 3464 | 0.05 | (1,6) | 3332 | 0.02
40 | (1,7) | 6283 | 0.75 | (1,13) 4239 025 | (1,8) | 3503 | 0.05 | (1,6) | 3379 | 0.02
20 | (0,0) | 6900 | 1.00 | (1,13) 5888 025 |(1,13) | 5104 | 0.05 | (1,7) | 4961 | 0.01
1800 30 | (0,0) | 6900 | 1.00 | (1,13) 5904 025 |(1,10) | 5144 | 0.05 | (1,6) | 5012 | 0.02
40 | (0,0) | 6900 | 1.00 | (1,13) 5919 025 | (1,8) | 5183 | 0.05 | (1,6) | 5059 | 0.02
20 | (1,7) | 5842 | 0.75 | (1,13) 3023 025 |(1,15) | 1940 | 0.05 | (2,5) | 1725 | 0.00
5 30 | (1,7) | 5845 | 0.75 | (1,13) 3039 025 |(1,13) | 1980 | 0.05 | (2,4) | 1767 | 0.01
25 40 | (1,7) | 5848 | 0.75 | (1,13) 3054 025 | (2,9) | 2020 | 0.05 | (2,4) | 1800 | 0.01
20 | (1,7) | 5902 | 0.75 | (1,13) 3083 025 |(1,15) | 2000 | 0.05 | (1,8) | 1797 | 0.01
120 | 30 | (1,7) | 5905 | 0.75 | (1, 13) 3099 0.25 | (1,13)| 2040 | 0.05 | (1,7) | 1854 | 0.01

[Type text] Page 9



3 1 5lyg5 1Eol olo 3T p
@ﬁw SO 19 9 S —whnge 9 9yt

7”” NATIONALCONFERENCE ON December 12, 2024
QUALITY MANAGEMENT AND ENGINEERING AND
DEPENDABILITY ENGINEERING

40 | (1,7) | 5908 | 0.75 | (1,13) | 3114 025 | (1,11)| 2081 | 0.05 | (1,6) | 1908 | 0.02

20 | (0,0) | 6900 | 1.00 | (1,13) | 4763 025 | (1,15) | 3680 | 0.05 | (1,8) | 3477 | 0.01

30 | (0,0) | 6900 | 1.00 | (1,13) | 4779 025 | (1,13)| 3720 | 0.05 | (1,7) | 3534 | 001

e 40 | (0,0) | 6900 | 1.00 | (1,13) | 4794 025 | (1,11) | 3761 | 0.05 | (1,6) | 3588 | 0.02
(@ = 25%,75%,95%,100% A = 200) e 35 0 Joo slp 4 o b ¥ Jga
a=25% a=75% a =95% a =100%
Sl | Mexy| 2 | wleo|l 2 | o leal 27 | o leol 2| &
20 | (1,14) | 21826 | 0.75 | (2,21) | 17441 | 026 | (3,10) | 15790 | 0.06 |(3, 10)|15397| 0.01
s 30| (114) | 21829 | 075 | (2.21) | 17466 | 026 | (3,10) | 15841 | 0.06 | (4,7) |15463| 001
40 | (1,14) | 21832 | 0.75 | (2,21) | 17490 | 0.26 | (4,10) | 15886 | 0.05 | (4,7) | 15512| 0.01
20 | (1,14) | 21886 | 0.75 | (2,21) | 17561 | 026 | (2,34) | 15953 | 0.06 |(3,10)|15577| 0.01
75| 19| 30| (L14) | 21889 | 075 | (2.21) | 17586 | 026 | (3,10) | 16021 | 0.06 | (3,9) | 15644| 001
40 | (1,14) | 21892 | 075 | (2,21) | 17610 | 026 | (3,9) | 16068 | 0.06 | (3,8) | 15705 0.02
20 | (0,0) | 23000 | 1.00 | (1,9) | 20415 | 050 | (2,34) | 19313 | 0.06 |(2, 18)|19138| 0.05
raop 0| (©.0) | 23000 | 100 | (1,9) | 20424 | 050 | (2,34) | 19408 | 0.06 |(2, 15)|19218| 0.06
4 | (0,0) | 23000 | 1.00 | (1,9) | 20434 | 050 | (2,34) | 19504 | 0.06 |(2, 14)|19288| 0.07
20 | (1,14) | 20576 | 0.75 | (2,21) | 13694 | 0.26 | (4,10) | 11055 | 0.05 | (4,9) | 10426 | 0.00
o | 0| (14 | 20579 | 075 | (2,21) | 13718 | 026 | (4,10) | 11098 | 005 | (4,6) |10492| 001
40 | (1,14) | 20582 | 0.75 | (2,21) | 13743 | 026 | (4,10) | 11140 | 0.05 | (4,8) |10551| 0.01
20 | (1,14) | 20636 | 0.75 | (2,21) | 13814 | 026 | (3,13) | 11239 | 0.05 |(3,12)| 10611 0.00
50| 1| 30| (114) | 20639 | 075 | (2,21) | 13838 | 026 | (3,11) | 11207 | 005 |(3,11)| 10693| 001
40 | (1,14) | 20642 | 075 | (2,21) | 13863 | 0.26 | (3,10) | 11352 | 0.05 |(3,10)|10767| 0.01
20 | (1,14) | 22316 | 0.75 | (2,21) | 17174 | 026 | (2,34) | 14612 | 0.06 |(2, 25)| 14365 0.00
vaop 20| (114 | 22319 | 075 | (2.21) | 17198 | 026 | (2,34) | 14707 | 006 |(2,22)|14480| 004
40 | (1,14) | 22322 | 075 | (2,21) | 17223 | 026 | (2,34) | 14803 | 0.06 |(2, 20)|14580| 0.05
20 | (1,14) | 19326 | 0.75 | (2,21) | 9947 | 026 | (4,10) | 6309 | 0.05 |(4,10)| 5439 | 0.00
o 30| (114 | 19329 | 075 | (2.21) | 9971 | 026 | (410) | 6352 | 005 | (4,9) | 5508 | 000
40 | (1,14) | 19332 | 0.75 | (2,21) 9996 0.26 | (4,10) | 6395 | 0.05 | (4,9) | 5576 | 0.00
- 20 | (1,14) | 19386 | 0.75 | (2,21) | 10067 | 026 | (3,13) | 6497 | 0.05 |(3,12)| 5630 | 0.00
1o 30| (L14) | 19389 | 075 | (2,21) | 10091 | 026 | (3,13) | 6560 | 005 |(3,12)| 5722 | 0.0
40 | (1,14) | 10392 | 075 | (2,21) | 10116 | 026 | (3,11) | 6622 | 0.05 [(3,11)| 5805 | 0.01
20 | (1,14) | 21066 | 075 | (2,21) | 13427 | 026 | (2,34) | 9911 | 0.06 |(2,31)| 9539 | 0.03
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1800 39 | (1,14) | 21069 | 0.75 | (2,21) | 13451 | 026 | (2,34) | 10007 | 0.06 |(2,27)| 9681 | 0.04

40 | (1,14) | 21072 | 0.75 | (2,21) | 13476 | 026 | (2,34) | 10102 | 0.06 |(2, 24)| 9805 | 0.04
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Using a model based on queueing theory to determine the
required capacity of an aircraft brake repair shop at an airport

Shayan Shirani Bidabadi
Department of Industrial Engineering, Najaf Abad Branch, Islamic Azad University,

Najaf Abad, Iran (shayanshirany@gmail.com)

Roya Mohammadalipor Ahari
Department of Industrial Engineering, Najaf Abad Branch, Islamic Azad University,
Najaf Abad, Iran (roya.ahari@gmail.com)

Abstract

One of the tools that has been widely used in recent years to determine capacities in production
planning and maintenance planning is models based on queue theory. In fact, capacities are
considered as variables such as the length of the queue or system and the number of servers
required, and based on this, the system capacity and the number of stations (servers) required are
calculated. In this study, the capacity and inventory of spare parts required for a brake repair shop
are determined using a model based on queue theory and considering various parameters such as
costs and rates of defective brakes entering the shop and other influential parameters.
Accordingly, the results of this study indicate that if an airline with 100 aircraft is considered, two
repair units with the desired equipment and 21 repaired parts in stock are needed for
replacement. The results of this applied research can be used in the construction of new airports

or the reconstruction of repair stations in existing airports.

Keywords: Queuing theory, aircraft braking, production planning, maintenance planning, capacity
optimization
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