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Capacita di una singola runway

VFR: 50 — 100 operazioni / ora
IFR: 50 —70 operazioni / ora
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Modalita operative sulle runway

APPROCCI SIMULTANEI

Approcci indipendenti: la separazione minima tramite radar, sulle diverse
piste, non € prescritta (se le piste sono opportungéente distanziate).

Approcci dipendenti: la separazione minima tramiteradar, sulle diverse
piste, & prescritta.

PARTENZE SIMULTANEE

Partenze indipendenti: Partenze che avvengono neltdessa direzione
simultaneamente (se le piste sono opportunamentesthnziate).

APPROCCI E PARTENZE SEGREGATI

Operazioni segregate: una pista € utilizzata perdecolli e I'altra per gli
atterraggi

Operazioni semi — miste: una pista € utilizzata o pali atterraggi o per |
decolli e l'altra pu0 essere utilizzata sia per i €colli che per gli atterraggi.

Operazioni miste: tutte le altre
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Piste parallele

I
SOGLIE ALLINEATE

SOGLIE SFALSATE
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Separazione tra runway non strumentali

Codice numerico pil alto delle piste: 1 ‘ 120 m

Codice numerico piu alto delle piste: 2 150 m

Codice numerico pill alto delle piste: 304 210 m

\ 4
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Separazione tra runway strumentali

[ o
Piste completamente Dipendenti D < 760 m (2500 ft) / 915 m S “"ﬂ"i“ffff;,-(« e ‘

Piste Parzialmente Dipendenti ‘ SR B D -(-(—i
+/60 m (2500 ft) / 915 m < D < 1310 m (4300 | i
[ ]

Runway 1

Piste Indipendenti =,,+f ,,,,,,,,,, _(_(

D > 1310 m (4300 ft) / 1035 m
4.300 ft. or more

Runway 2

e s === e Runway 1
' ; - —(—(
500 ft
2.500 ft. or more 20nm 1 20nm
B o e | |

Runway 2

4+ ==

Runway 2
Situazione minime di indipendenza per partenze sinitanee, operazioni segregate,
atterraggi indipendenti
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Separazione tra piu runway strumental

I |
A

D < 5000 ft

D < 5000 ft

Runway 1 E E
RHHWHE 2 E E
Runwavy 3 ]. E f
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Runway sfalsate

Runway 1
A e

2,300 ft.

o, ——— Runway 2

1,000 ft

E Overlap

-~ Runwa Region

1,000 ft
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Sistema delle Taxiway
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Capacita e configurazione aeroportuale

Taxiway turnaround Stub taxiway Turnaround pad

Capacity of this configuration:
300 000 to 400 000 operations

© | \®

ITEM LOCATION OF CRITERIA LEVEL AT WHICH TO BUILD
SECTION [ "up to 20 000 to 30 000 operations
EZ1 30 000 to 60 000 operations
A 6.3.2 50 000 to 99 000 operations
B 6.3.5a) K4 75 000 to 150 000 operations
c 6.3.5b) KN 150 000 to 250 000 operations
g ggg :)} * The above ranges represent activity levels typical of values
ey that would be obtained by use of these instructions. Although
F 6.3.4a)toc) . 4 R
G 6.3.4 d) computed values would most likely fall in these ranges, this

tabulation does not represent criteria.
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Programmi di simulazione

Dominio Applicazione Modello Macroscopico Modello Miecoscopico
RUNWAY - REDIM, RUNSIM, LMI Run.
Model, RDSIM
AIRSIDE Airport Capacity Model SIMMOQOD, Airport Machin e
DELAYS TAAM
AIRSPACE SIMMOD SIMMOD, TAAM, RAMS
NASPAC
TERMINAL APMSIM, ALDSIM ALSIM
RUMORE INM SAIC Noise
INQUINAMENTO EDMS VPI plume Model
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Average aircraft deloy

Definizioni di capacita

CAPACITA ULTIMA: & il numero massimo di operazioni
(movimenti aerei) che I'aeroporto riesce a svolgera un
certo periodo di tempo.

[

|

|

|

|

i

| CAPACITA PRATICA: & il numero massimo di operazioni
| che I'aeroporto riesce a svolgere in un determinatperiodo
} di tempo con un determinato livello di servizio.
|

|

|

|

|

|

I

Acceptable level

|
|
|
|
|
|
l
|
|

| I

Practical Ultimate Average
copacity capacity demand
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Capacita ultima

= s -
! T; YT, . . .
dis ! Time T, 1; Time
i o
| 7 V
v : P y Y )
Entry Gate ' 1 V. o=V
A V <V 1 1 ]
V. 1 ]
] \
1 Entry Gate 7}

Roberto Roberti e-mail: roberti@dia.units.it 14



Calcolo Capacita ultima
T = Z R |]:)J |:|_ij Esempio:y= 6 nm,5=3 nm

] Classe aereo Percentuale Velocita (nm/h) ROT
1 1 0,20 100 50
C=— 2 0,20 120 60
T 3 0,60 135 70

T,,=8/V, = 3600 * 3/100 = 108 s; J; = 3600 * 3/120 = 90; T, = 3600 * 3/135 = 80;

Ty = BV + (y/Vy) - (y/ V,) = 3600 * (3/100 + 6/100 — 6/120) = 144 s;,F 3600 * 3/120 = 90; J, = 3600 * 3/135 = 80;
T = (3/Vy) + (y/ V,) - (y/ Vg) = 3600 * (3/100 + 6/100 — 6/135) = 164 s;

Ta= (B/V,) + (y/ V,) - (y/ Vg) = 3600 * (3/120 + 6/120 — 6/135) = 110 s;

T 4= 3600 * 3/135 = 80;

T =Y RI[P [T, = (020[D20[108 + (020[D20[90) + (060[D20[B0) +...= 98

i,

C = 1/T = 3600* 1/98 = 36 [arrivi/ora]
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Componenti del lato aria e capacita
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Fattori da cui dipende la capacita

CONFIGURAZIONE D’'USO DELLE RUNWAY
CONDIZIONI METEOROLOGICHE

PIORITA DI TRAFFICO

COMPOSIZIONE DEL TRAFFICO AEREO
TEMPI DI SERVIZIO

INTERFERENZA CON AEROPORTI VICINI
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Configurazione delle piste
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Priorita di traffico

60
10% =
__A+05(T&G) o : B 0 54
= o
A +DA+(T& G) THT X HEgoet e g g
- 5
(T& G) o —= [
TAYDA+(TEG) | S -
+ + = 2 —+ e
( ) > 40P aar v g
50% —+ 10 &
85% '
Pa = percentuale arrivi; ot agi 2 °
A = numero aere| |n ar”VO, Tempo di servizio della pista (arrivi)
T&G = numero di operazioni Touch and Go ( voli di addestramento)
DA = numero di partenze
Ptg = percentuale T&G
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Composizione traffico aereo

Alrcraft | Max. Cert. 7.0. Number Wake Turbulence
Class Welght (1bs) Engines | Classification
A Single
12,500 or less Small (S}
B Miltd
C 12,500 - 300,000 Milti Large (L)
D over 300,000 Malti Heavy (H)

Mix Index = % (C + 3 D)

C e D percentuali aei appartenenti alle classiCe D

Roberto Roberti

e-mail: roberti@dia.units.it

20



Tempi di servizio

Numero degli
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Capacita per pianificazioni (1)

Hourly Capacity

; Annual Service
(Operations per

Volume
Mix Index— ____ Hour) (Operations
Configuration Runway Configuration Diagram Percent (C+3D) VFR IFR per Year)
A 0-20 98 59 230.000
. 21-50 74 57 195,000
Siigle Ry ] 51-80 63 56 205,000
' 81-120 55 53 210.000
121-180 51 50 240,000
B 0-20 197 59 355,000
Dual Lane Runways i — 2130 145 57 275,000
700 02 495 51-80 121 56 260,000
e e——— |
81-120 105 59 285,000
121-180 94 60 340,000
C 0-20 197 119 370,000
Independent IFR —t 150 . 149 114 320,000
Parallels 430" or more 51-80 126 11 305,000
81-120 11 105 315,000
——— .
L 121-180 103 99 370,000
D 0-20 197 62 355,000
Parallels plus o N 21-50 149 63 285,000
sl S T 51-80 126 65 275.000
—_ 81-120 1 70 300,000
121-180 103 75 365.000
E A — 0-20 394 19 715,000
100 10 2 499
21-50 290 114 550,000
; — Y ———— )
Four Parallels ey 51-80 242 1 515,000
e EEe——— 81-120 210 17 565,000
e 121-180 189 120 675,000
% — 0-20 150 59 270,000
e
o VR 21-50 108 57 225,000
pen unways - 51-80 85 56 220,000
81-120 77 59 225,000
121-180 73 60 265,000
G wre=———— 0-20 295 59 385,000
R | ——— 21-50 210 57 305,000
Parallels plus 8
5 * 51-80 164 56 275,000
Crozswind Runway = 81-120 146 59 300,000
121-180 129 60 355,000
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1.

2.

Capacita per pianificazioni (2)

Runway-use Configuration

————

700 to 2499'+

2500'* to 4299'
s |

o =i
4300 +

I |

700" vo 2459°

ey g TS ———
B =S S——

' [
100_1:0. 2499

Mix Index
£(C+3D)

0to 20
2L to 50
51 to 80
81 to 120

121 to 180

21 to 50
51 to 80
81 to 120
121 to 180

0 to 20

51 to 80
81 to 120
121 to 180

§8888

0 to 20
21 to 50
51 to 80
81 to 120

121 to 180

EBourly
Capacity
Ops/Hr
VFR IFR
98 59
4 57
63 56
55 53
51 50
197 59
145 57
121 56
105 59
94 60
197 &2
149 63
126 65
11 70
103 75
197 119
149 113
126 111
111 105
103 99
295 62
213 63
171 65
149 70
129 75

Annual
Bervice
Volume
Ops/Tr

230,000
195,000
205,000
210,000
240,000

355,000
275,000
260,000
285,000
340,000

355,000
285,000
275,000
300,000
365,000

370,000
320,000
305,000
315,000
370,000

385,000
305,000
285,000
310,000
375,000

# Staggered threshold adjustments may apply, see paragraph 4-6.

Figure 2-1, Capacity and ABV for long range planning

Runway-use Configuration

700° to 2499'

2500' to 3499°

700" to 2499°

=
S =S ——
3500' +

A

700 ¢o 24987
3500+

700% to 2499°
s

\ -

=

Mix Index
3(C+3D)

51
81
121

21
51
8L
121

21

81
121

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80

to 180

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80
to 120
to 180

295
219
184
161
146

295
219
184
161
146

394
290
242
210
189

98
ki
77

72

197
145
121
105

94

119
114
111
117
120

119
114
111
117
120

59
57
56

60

Annual
Bervice
Volume
Ops/Yr

385,000
310,000
290,000
315,000
385,000

625,000
475,000
455,000
510,000
645,000

715,000
550,000
515,000
565,000
675,000

230,000
200,000
215,000
225,000
265,000

355,000
275,000
260,000
285,000
340,000

*Staggered threshold adjustments may apply, see paragraph 4-6.

Pigure 2-1. Capacity and ASV for long range plSnninq {cont.)
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Capacita per pianificazioni (3)

Hourly

Capacity

Mix Index Ops/Hr

No. Runway-use Configuration &(C+3D) VFR IFR
11, e 0to 20 197 62

2500'% to 4299'

21 to 50 149 63
51 to 80 126 &5
8l to 120 111 70
121 to 180 103 75

12 = 0to 20 197 119
i 21 to 50 149 118
4300" + 51 to 80 126 111
_— 8l to 120 111 105
A 121 to 180 103 99
13 0to 20 107 59
: 2l to 50 247 57
51 to 80 145 56
81 to 120 138 59
121 to 180 125 60
700" to 2493'
14 0to 20 150 59
' 21 to 50 108 57
50 to 80 85 56
- 8l to 120 77 59
N 121 to 180 73 60
M ey
\\
W
s
15 —_5 Oto 20 132 59
: -~ 21 to 50 99 57
> 5Lto B0 82 S6
s 9l to 120 77 59
N A 121 to 180 73 60
s
NN
Sy
%]

Annual
Service
Volume

Opa/Yt

355,000
285,000
275,000
300,000
365,000

370,000
320,000
305,000
315,000
370,000

355,000
275,000
270,000
295,000
350,000

270,000
225,000
220,000
225,000
265,000

260,000
220,000
215,000
225,000
265,000

*Staggered threshold adjustmants may apply, see paragraph 4-6.

Pigure 2-1. Capacity and ASV for long range planning (cont.)

Hourly
Capacity
Mix Index . Ops/Hr
. Runway-use Configuration $(C+3D) VFR 1IFR
.
5. 00 heer 0to 20 295 59
B — 21 to 50 210 57
Z 51 to 80 164 56
= 2% 81 to 120 146 59
121 to 180 129 60
AR
;:\
W
\:\
Y
—_—_——
7.  700° to 2439' —— 0to 20 197 59
-—'?—F:__::: 21 to 50 145 57
51 to 80 121 56
: - 81 to 120 105 59
\ 3 121 to 180 94 60
b Y AR
. \\\
BN
3. 700 to 2499' 0to 20 301 59
= & 21 to SO 210 57
W, 51 to 80 164 56
ey AN 81 to 120 146 59
NS 121 to 180 129 60
NN ‘\\
R 700° to 2499
AR Y \\
K o
L R
o
). 700° to 2499° — 0to 20 264 S9
o z_—-_——_—_%:\ 21 to S0 193 57
D 51 to 80 158 56
Q2 \‘\\ 81 to 120 146 59
\ 121 180 129 60
X, N
\ \

NN
D

N
AR 700 to 2499°
*:W

N\

Y4

Annual
Service
Volume

Ops/Yr

385,000
305,000
275,000
300,000
355,000

355,000
275,000
260,000
285,000
340,000

385,000
305,000
275,000
300,000
355,000

375,000
295,000
275,000
300,000
355,000

Pigure 2-1. Capacity and ASV for long range plann!ﬁg {cont.)
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lpotesi per pianificazioni

Mix Index Percent

Percent

Demand Ratios

Annual Demand

Av. Daily Demand#®

% (C+3D) Arrivals | Touch & Go Av, Daily Demand* | Av. Peak Hour Demand®
0-20 50 0-50 290 9

21-50 " 0-40 300 10

51-80 a 0-20 310 11

81-120 L 0 320 12

121-180 . 0 350 14

Per la valutazione della capacita oraria:

* In the peak month

Taxiways presenti per tutta la lunghezza delle piste;

Nessuna limitazione dello spazio aereo;

Almeno una pista strumentale e dotazione del radar

Per la valutazione del volume annuale:

Solo il 10 % del tempo si hanno situazioni di tempo di IFR

80 % del tempo I'aeroporto lavora alla massima capacita oraria

Roberto Roberti e-mail: roberti@dia.units.it
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Ritardi per pianificazioni

8

(MINUTES)
i o

AVERAGE DELAY PER AIRCRAFT

06

1 | iimats
Gasma!
SEEERSSECC g
0 = .

0 0.1 0.2 0.3 0.4 0.5 0,6 0.7 0.8 0.9 1.0 1.1

RATIO OF ANNUAL ﬁEMAND;TD ANNUAL SERVICE VOLUME
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Esempio (1)

DATI:
aeroporto con 1 runway;
domanda di 220.000 operazioni/anno;

41% Aerei Small (meta con un
motore), 55 % large, 4 % heavy.

Calcolare la capacita esistente;

identificare le modifiche per soddisfare
la domanda;

determinare il ritardo annuale.

EXAMPLE 1. Determine whether the runway capacity is adequate to accommodate the
Torecasted demand.

SOLUTION:
1. Aircraft Mix. Enter the mix of the forecasted demand (41% small, 55%

large, 4% heavy) in columns 1 through 4 of the work sheet.
" Table 1-1. Adrcrafe classifications

Adrcraft{ Max, Cert. T.0. Rumbes Sake Turbulence
Class Waight (lbs) Bogines | Classification
A 8ingls
12,500 or lass &mall (8)
B Mles
c 12,500 - 300,000 Maltd Large (L)
D over 300,000 uled Beavy (B)

2. Runway-use. Select the runway-use configuration from figure 2-1 that best
represents the airport. Enter the diagram number (1) in column 6 and a line sketch
of the configuration in column 7.

’ Bourly  Annual
Capacity Service
Mix Index Ops/Br  Volume

Ho. Runvay-use Configurstion {C+3D) VIR IFR  Ops/Yr
1.  omrciam st St | 0 to 20 98 5% 230,000
S,
S1to 60 63 S8 305,000
to 120 3

121 t0 180 S1 50 240,000

3. Mix Index. Calculate the mix index, 55+3(4) = 67, and enter in column 5.

4. Hourly Capacity. Enter the hourly VFR and IFR capacities and the asv,
cbtained from diagram 1, figure 2-1, in columns 8, 9, and 10.

Average
i Capacity Annual | Annual { Delay per | Minutes of
Alroraft Mix Mix Configuration | (Ops/Hour) | ASV | Demand| Demand | Aircraft |Annual Delay
Index (000) ASV (Minutes) (00 )
32 lsb Joc Tep | e(cs3n) (Mo T sketcn | vER| 1FR_| (000) | (000) Tow m%n High
2. I 3.1 ¢4 3 [ 1 g 19 10 i1 12 113 15 16

212 {55 4| 67 |1 | wmmmms fg3 | 56 | 205

5. Conclusion. The ASV of 205,000 operations is less than the forecasted

demand of 220,000 annual operations. Unless additional capacity is provided, delays
will become costly.

Roberto Roberti e-mail: roberti@dia.units.it
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Esempio (2)

EXAMPLE 2. mmplé 1 concluded that the ASV of 205,000 operations is less than the
forecasted 220,000 operational demand. Identify alternative two-runway configura-
tions that will accommodate the demand.

SOLUTION:

1. Capacity of Alternatives. Repeat each of the calculations of example 1
for each of Ee two-runway contligurations.
- Bapuse Contipurstion o wh T e . .
1w T e ML
3 . = S B 1N B M
' N B
109 10 2a9te = 1088
Wwie 1 oW Hsm
%y,
3 S 9 13 @ W00 2 = S 1 13 B MM
@i .a S
1309°" o 209" L) 3 el
BLeis 13 1 e RN Wwil 7 @ LW
RS
P T T “htagpaced thrasheld atieetaemts e WELY, 600 peragesd -d.
G . Tiae 0e~ 138 1t a0 Figre 3-L. Capaalty and MY Cor Lamp coape plasaley bocet.)
L i i o pews oo
Avarage
Capaoity Annual | Anncad | Delay per | Minutes of
Atrorafs Mix Miz | Configuration |(Ope/Houe) | ASV | Demand| Demand |aAdrceaft |Asnual Delay
e Inden (000) woer | ey | 1 |Utisutas] 000,
[5c Te0 | . PR Tow | Hign
R R
al2o]ss| & & 1| oo {63 | 56
sl o] W)~ a 2 | amewe [1210 | 56 | 260
]
al of o} « - 3 | — 126 | 65 | 275
—_—
L LIRS L) L] 126 |11 305
el e s A s | e
=
" " . " . " \ - 85 &6 220
e
w|l o] uf « " 15 \ 82| 56 | a15

2. Conclusion. The parallel runway-use configuration (4), which meets the
separation requirements for simultaneous instrument approaches, provides the best
VFR and IFR hourly capacities and ASV, Any of the parallel runway-use configura-
tions as well as the diverging runway-use configuration meet the forecasted demand.
The croesing and converging runway-use configurations have less capacity than the

EXAMPLE 3. What annual delay is anticipated for the existing and‘ each of the alter-

native runway-use configurations?

SOLUTION: The following calculations are for the existing single runway-use con- ’
figuration are repeated for each of the alternative runway-use configurations.

1. Annual Demand. Enter 220,000 (operations) in column 11,

2, Demand-ASV Ratios. Divide the annual demand by the ASV and enter in

column 12.

220/205 = 1,07

3, Average Aircraft Delay. Obtain the
high and low average delays per aircraft from

figure 2-2 and enter in columns 13 and 14.

4. Annual Delay. Calculate annual
delay and enter results in columns 15 and 16.

3.5 x 220,000 = 770,000 minutes
5.8 x 220,000 = 1,276,000 minutes

RVERAGE DELAY PER AIRCRAFT

L]

Muwres)

0 dﬁ
1 0.2 0,3 0.4 Q.5 0.

I.q d.(

RATIO OF ANNUAL DENAND TO AMMUAL SERVICE VOLUME

Pipues 32, deprage aleacals rliy fer Loy ruoge plaming

T Average
Capaoity Ancual | Annual ﬂlu; per | Minutes of
Afroraft Nix Mix | Configuration | (Ops/Bour) | ASV | Demand | Demand | Adrczeft [Annual Belay |-
| Index e (oo oy | oo asv Minutes; 000,
D | a0ce3p) YR ] |
ST e s Pt oo | et e P
anf2|s|s 67 |1 63| 56| 205 | 220 | 1,07 | 28758 |70 | 1276
al o] ufa o ol == 1w | 6] 2| = 85 | 1.151.8 |253 | 205
e
of w| =] o |'s 2| 6| ezm| = 80 | oslras 09 | me
J—
ol o o » « | & 126 [ 11 f 305{ = W72 | o7 |1 jash | 282
wl. o] o » |9 + 7| %6F 25 ) * |1.02 [2.6]80 fs72 | 8%
[
of of of « o lnl ™ 20{ « |10 |2zl [ss | pe
1
of »] o « » |15 \ 25 ) = |1.02 |26 ko |572 | 830

5. Conclusions. Average delay per aircraft
runway-use configurations are significantly less than with any of the other runway=
forecasted demand. use configurations.

and annual delay with parallel
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Calcolo capacita oraria Runway (1)

Rokuir SPACING F16URE NO. Rukar Spacims Fioust Mo, Rumehy TnTERSECTioN Fiune N,
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Calcolo capacita oraria Runway (2)
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Figure 3-2.

Runway-use diagrams
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Calcolo capacita oraria Runway (3)
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FIGURE 3-3, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 1,54 For VFR conpiTions,
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Calcolo capacita oraria Runway (4)
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Calcolo capacita oraria Runway (5)

EXAMPLE 1. Determine VFR and IFR hourly capacities of the depicted airport. In the
typical busy hour, it has 13 single-engine, 10 light twin-engine, 25 transport type,
and two widebody operations. During VFR conditions, arrivals constitute 45 percent
of the operations and there are three touch and go's. During IFR conditions, the
busy hour count of small aircraft operations drops to two single-engine and five
light twin-engine aircraft and arrivals constitute 55 percent of the operations.
There are no touch and go's during IFR conditions. The airport typically operates
with arrivals on one runway and departures on the other.

SOLUTION: The work sheet on page 5 illustrates one method of recording data.

1, Weather. Enter the weather condition(s) applicable to the capacity deter-~
mination in column 1.

2. Runway-use. From figure 3-2 (illustrated), the runway-use configuration
diagram is No. 43. Enter this diagram number in column 3, and a line sketch of the
configuration in column 2.

3. Capacity Figure(s). The appropriate figures for determining capacity are
No. 3-27 for VFR conditions and No. 3-59 for IFR conditions. These VFR and IFR
references are entered on the line in column 4 corresponding to the weather
condition.

Rumsay lwtgnsecrion Fieunt Ko,
Dias. Disvance iw Fegt Far cmcm Fon Dryay
Ruwuay-u;

Ghe 5o 1) R | e
[} 0 10 199§ - A 385 | 30
" 2000 70 4999) < 4000 | 320 § 3-60 | 345 | 3o
5 5000 vo 2000f - 4000 § 3-2¢ | 361 | 385 | 3-99

¥- % Q7101333 » 0000 | 3-30 | 3-62 | 336 | 3-99

A7 | 2000to439) o 0000 | 53 | 363 | 371 | 3102

L} ] 5000 10 000} » 4000 § 3-32 § 364 § 371 { 3-102

Ha m nn 1000) o apan { ¥ T e T

Bouely i mourly
Capaal coent Bunway P60 t {|Csomaity
l'ltmnw Mroraf! 1:;:- :zlvm m 00 n:‘ = ___| mase | Factor| Pactor ’l_gom_
Waather a, e A | w8 [CH3D) & ¢ ion WO, [ » L} i:'
s e e i St e s T i
TR 327 |26 |20l50] 462 | 45 12 |45 |60 2| 89 [1.06] .94 | 89
R %35 16|57 6|91 | 55 o |eo 1} 8 || o7 | 5

Work sheet for runway hourly capacity.
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Calcolo capacita oraria Runway (6)

4, Mix Index. This input is calculated using data provided in the example
statement. Table 1-1 (illustrated) is used to make the conversion.

Table 1-1. Alrcraft classifications

Airoraft | Max, Cert, T.0. Rumber Wake Turbulance
Class Weight (lbs) Bnginas | Classification
A Bingle
12,500 or less Bmall (8)
B Miltt
c 12,500 ~ 300,000 Milti Large (L)
D over 300,000 Milti Heavy (®)

The computation of aircraft mix is carried out by setting up a table in the follow-

ing format. The percent of operations by each aircraft class is recorded in columns
5 through 8,

Aircraft VFR Mix IFR Mix
Description Class No. Ops.|% Ops. | No. Ops. { % Ops.
Single-engined a 13 26 2 6
Light-twins B 10 20 5 15
Transport~type c 25 50 25 73
Widebodied D 2 4 2 6
Totals (No. Ops. & § Ops.) 50 100 34 100

The mix indices are calculated and entered in column 9.
VFR = 5043(4) = 62 0C+37%D
IFR = 7343(6) = 91

5. Percent Arrivals. The percent arrivals is given as 45 for VFR conditions "
and 55 for IFR conditions. Enter in column 10.

6. Hourly Capacity Base (C*). Obtain C* from figure 3-27 for VFR and 3-59
for IFR, and enter in column 14.

7. Touch and Go Factor (T). The statement specified 3 touch and gos during
VFR and none in IFR. Since a touch and go is a landing and a takeoff (2 operations),
the percent of touch and go operations in VFR conditions is 6/50 or 12 percent.
Obtain the touch and go factor T from figure 3-27 for VFR and 3-59 for IFR and enter
in column 15.

Capanl Mig | Parcent | Percent Bunway Exits

Figure Rigorat! wm Acrivals m‘ e .:n faet] e ‘c.:.
Wearbar zem___[Wa, Mo, Wl C¥: e
VFR 3-27 |26 |20|50] 4| 62 45 12 |45 |60 2| 8
IFR w2 3-59 | 6|1573| 6|91 55 o |60 1} 53

- =

HE
H

Work sheet for runway hourly capacity.
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Calcolo capacita oraria Runway (7)

9, Calculate Capacity. Compute the hourly capacity of the runway-use configur~

ROURLY CAPACITY BASE C° e t:'ﬂ‘l sn_r._u;to,n'r tion and enter in column 17.
o) [ mmal e s o iy " .
amar | sum sa i - . . = = 89 rations T
- lE‘:E; EEE .: = ‘ VFR Capacity = 89°1.06+0.94 = 88.68 or ope pe
gg myec x!x € ‘= Hourly Capachy | IFR Capacity = 53¢1.00°0.97 = 51.41 or 51 cperations per hour
25 i
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»g
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i
a

Frome 3-27, HoumLY CAPACITY OF RUMMAY-USE DIAGRAR Mat.1 43,49 Fon VER compiTions. Figuxa
= Meather T L

S8 E
38

1

.|, j
ma,|=:

i

wﬁ%iﬁ
25

e

&

HOURLY CAPACITY BASE € TOUCH ¢ 60 FACTOR T IR

¥ e
RS R e
A G0 W s ¢ o cem, Buly Tacter o LW

S THE 19 1008 thes 8. Smremmise Balt Trmse foew 4bla MIOY For
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i

i
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e e e s ool

100
% 60 0 nise s |0 s osee
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AIK [IEX — PERCENT (030D T ARy M -:n‘ﬁ_

Work sheet for runway hourly capacity.

FIGmE 3-59, HowkLy CAPACITY OF AWGIAY-USE DIAGANN 05,1 43,49,55 Foa IFR CowDITioNS.

10. Conclusion. The calculated hourly capacities of the runway-use configura-
tion of 89 operations per hour in VFR conditions and 51 operations per hour in IFR

8. Exit Factor E. A landing aircraft might exit at the runway intersection conditions exceeds the aeronautical demands of 50 VFR operations and 34 IFR opera-
(1600 feet) or at one of the three right-angled exits located 3000, 4500, and 6000 tions specified in the statement.

feet from the threshold. From figures 3-27 for VFR and 3-59 for IFR, determine the
exit range and the exit factor E. In this example, only two exits are within the
range between 3500 to 7000 feet. Enter the exit locations in columns 12 and the
number of usable exits in column 13, The exit factors E are entered in column 16.
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Calcolo capacita oraria Taxiway (2)
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Fraue 3-66, HOURLY CAPACITY OF A TAXINAY CROSSING AN ACTIVE RURNAY WITH ARRIVALS ONLY OR WITH MIRED OPERATIONS.

FIGURE 3-67, HOURLY CAPACITY OF A TAXIWAY CROSSING AN ACTIVE RUNWAY WITHOUT ARRIVALS.
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Calcolo capacita oraria Taxiway (3)
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Calcolo capacita oraria Gate (1)

UKDNkz( M, El-l-—‘j[q;k “kE'NkW’:(Zi m, D_i)m:k

) 1 1

Tempo disponibile > Tempo richiesto

u, = fattore di utilizzazione (percentuale ditempe; 1) del gruppo di gates (indicati k) che
possono accogliere gli aerei di tipo i

N, = numero gates (indicati k) che possono accoggiéraerei di tipo i
m; = % di aerei del gruppo i che opera sull'aeroport

T, = tempo di servizio del gate per I'aereo di tigminuti)

C,= Capacita aeroporto nella condizione di utilizz@\krei/ora)

uEIN:( .miIZ-IT—‘jm: C:min[Ck]
! 60
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Calcolo capacita oraria Gate (2)
Esempio - Mix traffico:A m,=0,3 T,=60;B m;=0,5 T3=45; m-=0,2 T-=30
10 gate - Operativita N = 5 utilizzabili da aerei A; N, = 8 da aerei B; N =10 da aerei C

u, N, 0= (> m, T, )T,

1*5¢60 =0,3*60*G C, = 16,67
1%8*60 =[0,3*60 +0,5% 45] * G
1* 10% 60 = [ 0,3* 60 + 0,5* 45 + 0,2* 30] * £ C,= 12,90

1*10*60=600>[0,3*60 + 0,5* 45 + 0,2* 30]#1,85 =551
Tempo disponibile > Tempo richiesto
Condizione k=1: 0,3*16,67*60/60 = 5 ok),5*16,67*45/60=6,25>30,2*16,67*30/60=1,67 ok

Condizione k=2: 0,3*11,85*60/60 = 3,55 ok; 0,5*115845/60=4,45 ok; 0,2*11,85*30/60=1,19 ok
Condizione k=3: 0,3*12,90*60/60 = 3,87 0k},5*12,90*45/60=4,84>4,1,90,2*12,90*30/60=1,29 ok
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Calcolo capacita oraria Gate, FAA (1)
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7]

"TTTIR=14
60

-

35 40 45 50 55
NON-HIDEBODY ATRCRAFT PANCY

= 4,0 — LN\ - d I . I
2 e T HC, = capacita oraria del termina
-3 - AIRCRAFT NOTES:
ME ™ A AVERAGE GATE OCCUPANCY TIME
2 3,0l 5 Rom FOR WIDEBODY AIRCRAFT
Eg ~ N ] { ! AVERAGE GATE OCCUPANCY TINE
gﬁ N 100] 171 FOR NON-WIDEBODY AIRCRAFT
- - .-.30 -

2 2,05 S == i (2) 1F OPERATIONS DO NOT INCLUDE WIDEBODY
EE ——(:P-F=’ ‘DN::_ = AIRCRAFT, GATE MIX = 100 anp R = 1.0
2, el

40 45 50 55
NOK-WIDEBODY AU}ERAFT GATE OCCUPAHCY
INUTES)

FIGURE 3-58, HOURLY CAPACITY OF GATES.
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Calcolo capacita oraria Gate, FAA (2)

~_ 40 T T LG, ) 1
LE M PERCENT WON-MEDEBODY : = - 4
~«3 HT1i. AIRCRAFT BA ’/
gﬁ L i J/ < 7
= 3.0 1y 0.
= R4 F
- -~ — 6044 M1
gi ! }—l | = = 1 3 - < *
HE 2. r E °| re ::
5-
=10 b L V.
W L Rl B 0.4l
MOR-WIDEBODY AIRCRAFT GATE OCCUPANCY =]
~ u (n1wuTEs) 3 A L i
bR PERCENT NON-WIDEBODY 0. et~ 1
-3 HTT AIRCRAFT as p
gﬁ HH | PERCENT OF GATES THE THAT
3 1 i ACCOMMODATE WIDEBODY AJRCRAFT:
E i A % 25 W
= TE NI
3k 2 ' S (PERCLET ... 1. Tp—
=} 1
3c ERE N =
> LA RN REEN =
gg sl R=1.2
% [} ii 50 55
M-HIDEDODY AIRERAFT GATE OCCIPAACY G'xSxN = Hourly Capacity
-~ __ 4,0
A" B e | | . e | P N ,
sion-widebody (W) Widabody (W) r % Gate per widebody
Gate . | Average Gate Gate Hourly | Gate | Mo, Bourly
D d Ho. Gat Gate Mix Tima (Min.) |[Ocoupancy Ca
Group Ratio P29+ | gise |Gates |Capacity
m [on | ) o0 |0 |0 () (m {Ty/Tp) Base
t& (o | (Tod {Ty) 1)) (3] 8 0ege
1 2 3 [] 3 [ 7 S ) 18 u’ {!L' 16_12 =
X 13 2 b 1 87| 20 45 55 1.22 2.6 97 5 13
b 4 8 ] 2 1 100 | 33 40 0 1,00 3.0 1.00 3 9
Z 4 (s} 2 0 100 0 35 0 1.00 3.4 1.00 2 7
% aerei NON widebody Capacity of the Terminal 29
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Calcolo capacita oraria Aeroporto

Numero
operazioni
orarie
saled LRSS By Cgemand Ratio | Component Quétiénf :
Yy mponet Demand t C
Comp;nent Capacity | Demand | Runway Demand De:;::d R:t;:“
2 3 4 5
Runway 89 50 50/50 = 1.00 89/1.00 = 89
| wy xing A 107 ,}20\ ,}20/50 = 4o \ 107/.450 = 267 107/0,48 = 222
\ \
Twy Xing B 125 Q#J 24/50 = 48 d 125/ 48 = 260 125/0,40 = 312
Gates 29 27 27/50 = .54 29/.54 = 54
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ume annuale di servizio (1)

Bourly

Gaeaiiag istititon i et ot o i "'h’-g:;:"ﬂ Percent of Weighting Factors
Ei"m'jm 351: i %x t:’ t:) = 1“_%_“3“_‘ Max imum VFR IFR
i i {7 & i i s : Capacity Mix Index | Mix Index | Mix Index
N i : i - 5 (0-20) | (21~50) (51-180)
. Y 6 & . 1 91+ 1 1 i 1
o~ [ T N R N
. 62 4 59 66 15 66-80 15 2 8 15
6 IFR \ - l 9 4 46 52 20 51-65 20 3 12 20
7 | 1 | Betow mtoe 3 > 0-50 25 4 16 25
Capacita oraria pesata X /
+ +4+...
(PG TW,) + (P, [C, W) +---(R, [C, [W,) _ 28756 Ly /o
(Pl |]/Vl)-'_(l:)z |]NZ)-l_”'(F)n |]Nn) 5’64
0,74[8901) + (005[H1[20)+--- (0OO3[M[R5) 28756
Cy = ( )+ ( ) ( ) - 0 [151 op./ora
(07401) + (005[20) +--- (003[R5) 564
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Volume annuale di servizio (2)

_ (P IC W)+ (P, [C,[W,)+---(P,[C [W, ) 28756

W [151 op./ora
(Fﬂ.[sﬁdl) +-(F%Z[XAJ2) +-"'(F11[XA/n) 551311
p=_NO _219750_, 4 __ ADPM__690_.,
AD,PM 690 APH,PM ~ 50

ASV = Cw * D * H = (Opl/ora) * (Op/anno)/(Op/giorno) * (Op/giorno)/(Op/ora)
ASV =51 * 318 *14 = 227.052 Op./anno

Mix Index Daily (D) Hourly (H)
0-20 280-310 7-11
21-50 300-320 10-13
51-180 310-350 11-15
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Ritardo orario sulle Runway (1)

Ruowesy Sracing Fieure Mo. ‘RR'VAL DELAY tNme
Diss, Fog CaraciTy For DeLar
40% ARRIVALS S0F ARRIVALS 60X ARRIVALS
e bl £ 1.0 =10 oy = Lo P =
¥ 1 3| u (5 | rn0 ) E g i 2 ' & TR it
— ~—— [ 1 _] TN
2| oonnees | 2a | sm |32 | 3w E 0.8 iy s ul E L { e a 0.8 P
s - 0.6 LR 1 i iR = 0.6 1 k :0.6 \
m=—=H | 1| 0ro2im | -5 | Re | 373 | > a F B i a L % s R a i \&m o
——— 8| Z0onmone | 36| 25 | 5o | 59 0.4 \..: ; Ho = 0.4 : ; MR o 0.4 \_iz : :::':
" s* | 10w | 17| 3as | 275 | 33 % i - 1.0 on LExs- E y d Ll";_m 1x88 % - o 11
e s 1
£ SVEIEH A2 2E 002 5030 10 0 0 10 1 = 20 20 %0 60 80 100 15 10 10 180 = 20 25 40 60 80 1) 10 10 1 W0
HIX INDEX--PERCENT (C+3D) NIX [HDEX--PERCENT (C+3D) MIX INDEX--PERCENT (Ce3D)

ADF
DDF

ADI (D/C)
DDI (D/C)

DEPARTURE DELAY INDEX

. 40% ARRIVALS 50% ARRIVALS & 60 ARREVALS
g [ T g M mrETEET s & Of ~—-'i6:-'n’fé-_5:\$z_’o:5f:! T wallTh
 SHFRLA = Sy
a 0.8 : a 0.8 o i E 0.8 H i
il a e
t— 4 — 1l 1 T
> 0.6 \%l::: une 0-5‘?' S = 0.6 11 L ! i
a ¢ \.M 1 a \\\ Die s E el DIC 1axI0
0.4 0.4 OR LESS 0.4 hAM-D.8 .i._._ 0.4 B 0.8
i FOR D/C RATIO OF 1,0 OR HORE o o 0.6 g R \"o.6 T_H
2' ., mEeLe i Fo-8 o8 Lass E 0vd o8 jass
OI
0 20 40 Eﬂﬂﬂmmmmmg Uzﬂ'ﬂwmlﬂ)ml‘ﬂmmg 0 20 50 60 80 100 120 140 180 1%0
MIX INDEX--PERCENT {(C+3D) MIX INDEX--PERCENT (C+3D) ] INDEX--PERCENT (C+3D)

Froure 3-71,) DELAY IHDICES FOR RUNNAY-USE DIAGRA® HOS.: }.9-12,30,31,42,47,48,53,54,66,68-71 FoR VFR CONDETIONS.
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Ritardo orario sulle Runway (2)

DPF=100*Q/HD
HD domanda oraria
Q domanda di picco nei 15 min.

DPF fattore di profilo della domanda

DTH = HD * (PA* DAHA + (100-PA) * DAHD)/100
DTH ritardo orario totale

PA % arrivi

DAHA ritardo orario medio arrivi

DAHD ritardo orario medio partenze

12

10

( MINUTES )

DAHA oppure DAHD
AVERAGE DELAY PER AIRCRAFT

L1

|
NS

DEMAND PROFILE FACTOR A A EA 7
A 15,

1 B3|

i 2527

-+

0.2 0.4 0.6 0.8 1,0

DELAY FACTOR
ADF oppure DDF
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Ritardo orario sulle Runway (3)

Ruemssy [aversiciica Figune Wo.
Dias. Distance 1w Frgy Fon tmam-v-‘ Fon DrLav ARRIVAL DELAY INDEX
fumuar-use Dyacuns Mo, [T ixd NP8 1 _IFR 13 BT ARRIVALS - SOI ARRIVALS 60T ARRIVALS
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w | 2000 wea| - w0 | 32| S0 +5 o8 ol Qo [
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v | 000v0aw9) o000 | 33 | 263 ] 30 | 22 r 1] g b | Emebw - el
sa_) 5000 10 3000) = 4000 § 3-32 | 383 ) 3-m | v 204 2 . 0.4
") Dro1999] 8000 | 227 | +58 | 585 [ =0 EM- oy ...f"“.'“"" £ 5
*, 50 | 2000 voa3v9) < acon | 328 | 560 | 386 | 309 v g . 0.2
0725 % 60 80 M0 10 10 10 I < 20 20 %0 60 00 0 10 10 0 10 0 20 4 60 80 X0 1D
W[ 51 | 5000 tea000| « w00 | 3-20 | 361 | 386 | % RI% INCEX--PERCENT (C+3m) RIX INGEX—~PERCENT (Ce30) zgxx |||t£1:—-i'5m:ml‘n '(é?n? i
52 Owisa)| oa000 | 530 | 32| 386 { 30
53 | 2000m0nssf vao0o |33 | 35| 30 | 3w
B el bl e e OEPARTURE DELAY INDEX

P CEwl . Nan 10081 < aonn T 3 e T v ra b e £ova 518 WOE ARRIVALS : 508 ARRIVALS 608 ARRIVALS
i o/

8 L] wen ] [ ]8R [ e
% 40 ADI =0,90 DDI =0,90 ¥, s gn.a Lo Eo.s '::E""r'
\.:.:min > 0.6 e 0.6 o alnalnl
% 50 ADI = 1,00 DDI = 0,67 I é“ o | 5
SOR B/C BATES OF 1.0 08 R 1 el i
_ B e =10 did »
% 45 ADI =0,95 DDI=0,78 LTl ”é;?m“e’x.”m“m&?m’?‘“é ® R e e oy
dati Frewe 3-85, DELAY 1uDECES FOR RUNNAT-USE DIAGRAR mOf,: 43,49,55,61 rom VR cossiTiows.
N
il — Dagand
ation [rine o we | recosnt | win P el Lot ) otee | fhisacas | Daiay’
%ﬁaﬁ-mﬁﬁ“‘ o e s s . 3 0 M 0 e . O i ADF = ADI (D/C)
o B9 | 50| 20 156 | 45 |62 |.o5] .53 78] .ua| 0 |13 95| 55
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= DDF = DDI (D/C)
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Ritardo orario sulle Runway (4)
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Ritardo orario sulle Runway (5)

b R P e e e
e R g e e o Sl e (B P
b3 |85 89 50| 20 {.56 | 45 62 | .95 53| 7B 44| WO 1.3 .95 55
\Lv 43 ¢t 5 1 15 |.67 | 55 91 [1.00 | 6T 47| 31 4 | 2.9] 60| 53 12
10 j?zz
a % be'iay
= 8 .
DPF=100*Q/HD <58
i di © %2
DPF fattore del profilo di domanda SEE 6
Q'g man
. @) % ‘ y
HD domanda oraria -% = 4 DEMAND PROFILE FACTOR 17
.. . . HEAH 45,
Q domanda di picco nei 15 min. 0 0L
13 A3
123: e e 25;—
DTH = HD * (PA* DAHA + (100-PA) * DAHD)/100 o Ll e
A 1,0

Per VFR DTH =50 * (45 * 1,3 + (100-45) * 0,95)/10= 55 min  °© %% ™ %% 0%

DELAY FACTOR

Per IFR DTH =34 * (55 * 2,9 + (100-55) * 0, 60000 = 53 min (ADF — DDF)

FIGURE 3-69, AVERAGE AIRCRAFT DELAY IN AN HOUR.
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Ritardo giornaliero sulle Runway (1)

DURATION OF OVERLOAD PHABE
ORE HOUR
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AVERAGE AIRCRAFT DELAY DURING SATURATED CONDITIGNS.
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Ritardo giornaliero sulle Runway (2)
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Ritardo giornaliero sulle Runway (3)
Arrival Dalay | Depact. De Delay | Aver. Delay [ Hourly
‘ __H'm_[_ly_____ b/, | mx [index | Factor ‘t%t‘—rﬁnﬂ Factor | (Minatas Delay
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14300-15300 32 " 36130 |1.00] .36 |.63 230 65| 35 16
1540018100 u5 " Hilez | .95 48 ].78 .39 v |1.10| B0 L2
16100-17100 50 v | 56| » n] 53] " 41  11.30] (951 55
17:00-18:00 48 n Shle2 | .98l 51 ).78 | 434 " [1.20] 90| S0
18:00-19100 38 89 | .43fus l1.00] .43 ].65 281 ¢ .90| 40| 25
19100-20100 17 97 | .18] 5 w1 8l.6301 11| * | 250 ,15] 4
20:00-21100 10 " A0 ¢ LI IS o T [ .06 ] .05} .05 1
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Ritardo giornaliero sulle Runway (4)
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Ritardo giornaliero sulle Runway (5)

Overload | Cummulative
Time Period |Demand | Capacity | (Recovery)| Overload
14:00-15300 | 32 69 0 0
15:00-16:00 | 61 55 6 6 AD/C = (61+65+60)/(55+55+55) = 1,13
16:00-17:00 65 55 10 16
17:00-18:00 60 55 5 21
18:00-19:00 38 - 55 (17) 4
19:00-20:00 17 55 (4) 0
20:00~-21:00 10 92 0 0
: e A e ]
s it 5 PR TRFIER | BF L B
13080~14400 0 (] .1.3 " " 30 .53 ‘g} " 0.5 0.3 12
bt 2 | 65 | .46 30| .70] 32| .56).26 | so }o.6]0.8] 16
13:00-26:00 64 55 j
isantidad 65 | v ¥h.a3 | 71 | 78] .88 j1.00 13 | 4o M .9 hz.7 (2347
17100-18:160 60 "
18100-19:100 :58 "
19;00-20:00 17 55 i
20100-21100 10 Q2 =14 =3 .61 .07 .enl oA A0 n.11n0n.Nn 1
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Ritardo giornaliero sulle Runway (6)
: . W ::ﬂﬂ;.ltzl& Da. ‘t. Da hmhtL Aver, Delay l:lllg
tpo—jas bt ol PR TSIV L P — —
13080-14400 0 [ .‘l} " " +30 .53 ‘g} f 0.5} 0.3 12 - T‘Hltt m
14100-13480 32 69 | .464 30| .70] 32| .560.26 | 40 fo.6]0.4] 16 S
13:00-16:00 61 55 ™ jl
16100-17100 65 | v ppa3 ] 71| 78] .88 10013 |0 Maohzzlzr |8 0B
17:100-18:60 60 " E
18100-19100 38 " E =
19500-20400 17 55 2 2
20100-21100 10 Q2 -11 s 1 A&l .a7 | (anl _.nA hn n.11n.n 1
- E
ADF=(D/C)*ADI § - -
DDF=(D/C)*DDI §§ ..
W
B Pty
a - v“‘ =
DTS = [5(HD)] * [PA * DAHA + (100-PA) * DAHD]/100 g . R
= (61+65+60+38+17)*[45*4,9 + (100-45) * 13,7)/100  EocEbpEEER L L |
1.0 1.2 L3 14 LS

= 2347 min
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Ritardo giornaliero sulle Runway (7)

Azrrival Delay | Capart. Pela Dela; Mae, Dels Roug
'index [ Fao A4 . id

oo bl o [ [ e T | o bt ol

- — i

24100-01100 1 92 - - - - - -~ i = n =
01100-02400 o " - i - s = - - - - -
02:00-03:00 o L = & - - - - - - - -
0310004100 0 " - - . 3 v - ==l =
04100-08,00 0 " - - = = = - - — — -
05:00-06300 3 " .03 5 65| .02 250 1 .02 Lo 9.0} 0,0 0
08100-07200 10 92 .11 5| .65| .07 | .50} .06 " 0.1 0.0 1
07:00~08100 20 63 |.29] 20 | .70 .20 | .52 |.15 " lo.2]0.2 4
szl | 63 | .62 45 | .72] .45 [ .64 ].40 »_l1.040.8] 35
0510018500 15 62 | .73 1 62 | .67 .49 | .74 | .54 P 11.109.8 1 57
10:100-11100 33 69 A8 30 | 70| 28 | .56 ] .27 i 0.6] 0.4 17
11:00-12,00 25 nm 3| v | v, | .52(.19 " |o.4]o.2 8
12:00-13400 25 w2 ] » | .5 | .52].19 " lo.4lo.2 8
13180~14400 30 " 4% " "3 .30 | 53].23 % 0.5} 0.3 12
14150-15100 32 | 69 |.u6] 30| .70 .32 [ .560.26 |40 fo.6[0.8] 16
13:00-16100 61 55 B
16100-17100 65 | " 3| 71| .78] .88 [1.00 .1z | 4o M 4.9|iz.7 |23
17160-18160 60 "
1810019100 38 "
19500-20100 17 55 E
20100-21100 10 92 1% 5] 65] 07| .50].06 4o 0,1] 0,0 1
22400-22500 10 L R L n] ni.opl v J.ob " 10.1}0,0 1
22:00-23¢00 6 " oz} | »},05] o |.oh * _l0.0]0.0 0
0

23:00-24¢00 4 92 el 5/ 65| .03} .50|.02 | 40 |0.0| 0.0
: Oaily Celay | 2507
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Demand | Ave. Monthly Delay
Ko. per Daily Percent Rapressntative Day(s) {minutes)
Honth | Days| HMHonth | Demand| Weather | Ocour.| No. of Days Demand Delay | VFR/IFR Total
T 2 3 ] 5 6 7 ] ] 10 1
Jan. |31 |1u1,631 | 373 | " wvem 82 25.4 398 163 4,140
IFa 18 5.6 271 116 €50 4,790
Peb | 28 | 10,926 | 3%0 VIR 80 22.4 414 185 4,148
IFR 20 5.6 282 130 728 4,872
Mar, |31 |.12,561 | 408 VIR 85 26.4 410 199 5,254
IFR 15 4.6 202 146 146 5,926
apr. | 30 | 12,096 | 403 VIR 87 26.1 428 193 5,037
bi ] 13 3.9 201 145 566 5,603
my |31 12,75 | e VER 30 27.9 436 200 | 5,608
iR 10 3.1 296 148 459 6,067
June | 30 | 13,508 | 450 VPR 92 27.6 €78 278 7,673
R 8 2.4 328 195 468 8,141
July {31 13,832 446 | wvm 95 29.4 473 270 7,938
IrR 5 i.6 322 130 304 8,242
Ang. |31 {15,237 | 451 VFR 88 30.4 521" 355 | 10,792
. IPR 2 0.6 354 251 151 10,943
Sep. | 30 | 12,456 | 415 VFR . 98 29.4 440 209 6,145
IFR 2 0.6 299 150 90 6,235
Oct. | 31 | 13,129 | 423 VER 96 29.8 499 225 6,708
IFR 4 1.2 305 162 194 6,899
Bov. | 30 | 12,856 | 415 VFR 90 27.0 440 209 5,643
IFR 10 3.0 299 150 450 €,093
Dac. | 31 | 12,432 | 401 VIR 85 26.3 426 152 5,050
R 15 4.7 290 143 672 5,722
lonn =1 VFR | 74,129
2(colonna 3) 53000 toraas R Sz .
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Demand | Ave. Monthly Delay
Ko. per Daily Percent FRapresentative Day{s) {minutes)
Honth | Days| HMHonth | Demand| Weather | Ocour.| No. of Days Demand Delay | VFR/IFR Total
1 2 3 4 5 6 7 B 9 10 11
Jan. | 31 11,631 375 " VER 82 25.4 398 163 4,140
IFR 18 5.6 271 116 &§50 4,790
Feb 28 | 10,926 3so VER 80 22.4 414 185 4,144
IFR 20 5.6 2082 130 728 4,872

DMG = %G(VFR)*D(VFR)+%G(IFR)*D(IFR) = [1-%G(IFR)[*D(VFR)+%G( IFR)*%D(IFR/VFR)*D(VFR) =
= D(VFR)*[1-%G(IFR)+%G(IFR)*%D(IFR/VFR)] = D(VFR)*[1-%G(IFR)  *(1-%D(IFR/VFR))]
D(VFR) = DMG/[1-%G(IFR)*(1-%D(IFR/VFR))]

375 =(25,4/31)*D(VFR)+(5,6/31)*D(IFR) = (25,4/31)*D(VFR)+(5,6/31)*0,68*D(VFR) = (1-0,18)*D(VFR)+0,18*0,68*DFR)
= D(VFR)*[1-0,18+0,18*0,68] = D(VFR)*[1-0,18*(1-0,68)]

L [ | | 1 1 1 1 T 1 1 1 1
ag. 131 115,227 | 491 VR 58 4 . 35 92 | |

Domanda(VFR) = (Domanda Media Giornaliera)/[1- %Giomi(IFR)*(1-%Domanda IFR/VFR)]
= 375/[1-0,18*(1-0,68)] =398 op./giorno

Domanda(IFR) =398 *0,68 =271 op./giorno

375 = (25,4/31)*398+(5,6/31)*271

I I I I [ 1 ] i e =

vFR | 74,129
TOTALS: g | 5,404 79,533
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Ritardo annuale sulle Runway (2)

TABULATION OF HOOURLY DEMARD POR REPRESENTATIVE DAYS

Clock | pail Jan FPeb Mar 3 May Jun Jul Aug Sep Oct Nov Deg
E‘_i__lln VER | IFR | VPR | IFR | VFR | IFR | VFR IPR | VPR | IPR | VPR | IFR | VPR | IFR VFR | IFR VER; iPR|[ VFR | IFR | VFR | IFR | VFR H};

=00 i ] 398 | 271 ) 414 | 282 | 430 | 252 } 428 201§ 436 | 296 | 478 | 325 473 [ 322§ 521 ) 354 | 440 | 299 | 449 | 305 440 | 299 | 426 | 290
Ez-l 2 1 3y 3l af 11 a1 3% 3% 1} 1B 3] 14 13 2 2 IO s s i Y 1 DO ) [

1-2 0 0 [1] ] 0 0 0 0 0 0 0 0 0F O 0 1] 0 [1) [1]) 1] 1] 0 1] 0 1]

2=3 0 0 L] 0 0 0 0 ('] 0 g 0 1] 0 0 1] 0 0 1] D 0 [1] '] ] 0 [1]

34 0 1] 0 (1] 0 0 0 0 0 '] 0 1] 1] 0 1] 1] 0 [1] 0 1] 1] ] 0 0 ]

4=5 0 0 0 1] 0 0 ] 0 0 0 0 [+] '] 0 0 0 0 ] (1] 0 [1] 0 0 1] 0

56 6 2 2 | 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 2 2 3 2

6=7 2.0 8 S B8 [3 9 6 9 6 9 & 10 6 9 [ 10 7 9 [ 9 [ 9 [ 9 [

7=-8 4.1 16 11 17 12 18 12 18 12 18 12 20 13 19 13 21 15 18 12 18 13 18 12 17 | 12

8-9 7.9 31 21 33| 22 34 23 34 23 34 23 a8 26 37 25 41 28 as 24 35 24 35 24 34 23

5=-10 9_.__2_ a7 25 38 26 40 27 39 27 40 27 44 30 44 30 48 a3 40 _38 41 28 40 28 319 27
10-11 6.7 27 18 28 19 29 20 29 19 29 20 32 22 32 22 35 24 29 20 30 20 29 20 29 19
11-12 5.1 20 14 21 y 22 15 22 15 22 15 24 17 24 16 27 18 22 15 23 16 22 15 22 15
12-13 5.1 20 14 21 14 22 15 22 15 22 15 24 17 24 16 27 18 22 15 23 16 22 15 22 15
13-14 6.1 _24 17 25 17 26 18 26 18 27 18 29 20 29 20 32 22 27 18 27 19 27 18 28 18
14-15 6.5 26 18 27 18 28 19 28 19 28 19 311 21 31 21 34 23 ) 29 19 29 20 29 19 28 19

5=16 9.2 37 25 40 26 40 27 39 27 40 27 44 30 44 30 [1:} 33 40 28 4} 28 40 28 33 27

6-17 éo.z 41 28 42 29 44 30 44 30 44 30 49 33 48 33 53 36 45 a0 46 31 45 30 43 30
17-18 9.8 39 27 41 28 42 29 42 29 43 29 47 32 46 32 51 35 43 29 44 30 43 29 42 28
18-19 7.7 31 21 32 22 kk} 22 33 22 34 23 37 25 36 25 40 27 34 23 35 23 3¢ 23 33 22
19-20 3.5 14 9 14 10 15 10 15 1d 15 10 17 11 17 11 18 12 15 10 16 11 15 10 15 10
20-21 2.0 8 5 8 & 9 6 9 [ 9 6 10 [ 9 ] 10 7 9 6 9 [ 9 6 9 [
21=-22 2.0 5 8 [ 9 - 9 6 9 6 10 6 5 4] 10 T 9 [ 9 6 9 [ 9 &
22=-23 1.2 5 3 5 3 5 & S 3 5 [] 6 [] 6 4 [3 4 5 4 5 4 5 [] 5 3

3=24 8 3 2 3 2 3 4 3 2 3 2 L 3 41 3, 4 3 4 2 4 2 4 2 3 i

Representative daily demand VFR - IFR calculations.
January 12:00 to 13:00 hours.
VPR = 0.051°398 = 20
Da statistich i, 1FR = 0.051-271 = 14
statistiche 398*2/100018 [operazioni /ora]Jdomanda dalle 20 alle 21
[in %]
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Ritardo annuale sulle Runway (3)

Arrival Delay | Depart, Dalay | Delay | awec. D Bourl
Hout _ﬁ& Hix 'm’.’i'"ii‘m"“!ﬁ"iﬁd‘ mm__téw_g-_;,_ n-:q;

PO e v e o B B S B 2 b s
24,00-01:00 1 - - - - - - - - - - -
61100-02:00 0 L - - i - - - - - - =
. 02100~03100 o s - - “ - = s “ = - -
stima < 03100-04:00 0 L - 1N l o o & et - - -
04100-0%5100 0 & ol = 5 ) " - Al - " s
05300-06:00 2 = - = - - - = = - - -
\_ 0§:100-07:00 B = - - - - - - - - - 1
07400-08:100 16 | 97 A6 | 5 |1,00| .16 | 62) .10 § 40 .15} .10 2
0040309100 3 | o7 .32 |30 v |32 )] .63F 20 v |.s5).25) 12
09¢00-10:00 37 | 8 L2 U5 ml.42 | 658 27| v |.B5) .40 | 23
10400-43:00 21 | o7 .28 |30 ) ,28 ] 634 .18( » |.40f.20] 8
i 20 | - 21| 8 rle2t ] ) a3l *» J.0f.10) &
1210013100 20 " 21| ® ol ) a3t * t.w].10] &
13:80-14100 24 " 25 0 wiost o ) 46| n )o35] 5] 6
iihssesidi 26 | o7, l.27:%0 | v .27 1 630 ;971 « J.aol,i5) 7
o 37 | 8 |.42fus | | .42 65} .27 | v }.85] .bo| 23
16400-17200 4 n A6 F o | k6 n 30 * [.00] 50| 3
b i » | & L4 |45 "] 44| 65) .29 % |.00) .45 26
ipo-1hn 3 8 97 232 |30 "l1.31 .63 20 * {,56].25]) 12
19100-20160 W § 97 41 5 1,000 14| 62] .09 | 4o |.10|.10] 1
20300-23100 8 & = S s = = - - - - 1
stima 21300-22:00 8 - - - - - - - - - - 1
22:00-23100 5 - - - |~ - - - - - - 1
23:00-24¢00 3 - - - - - - - - - - -

Daily Delay (| 163
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Demand | Ave. Monthly Delay
Ko. per Daily Percent Rapressntative Day(s) {minutes)
Honth | Days| Honth | Demand| Weather | Ocour.| No. of Days Demand Delay | VFR/IFR Total
1| 2 3 r 5 3 7 B ) 10 n

Jan. |31 |n,631 | 315 | " wvem 82 25.4 398 @y | a,240
7R 18 5.6 2 116 650 4,790

veb |28 | 10,926 | 390 VPR 80 22.4 a4 185 | 4,148
IR 20 5.6 282 130 728 4,872

sr. |31 |12,561 | «os VIR 85 26.4 430 199 | 5,254
IR 15 4.6 292 146 146 5,926

apr. | 30 | 12,098 | 403 VIR 87 26.1 428 193 | 5,037
R 13 3.9 291 145 866 5,603

my |31 12,75 | e VER 30 27.9 436 200 | 5,608
IR 10 3.1 296 148 459 6,067

June | 30 | 13,508 | 450 VPR 92 27.6 418 are | 7,673
R 8 2.4 328 195 468 8,141

July 131 |13,832 ) ags | wvm 95 29.4 473 270 | 7,938
IrR 5 1.6 322 190 304 8,242

ag. |31 {15,227 | am VPR 98 30.4 521 ° 355 | 10,792
; IPR 2 0.6 354 251 151 | 10,943

sep. | 30 | 22,456 | 415 veR | 98 29.4 440 208 | 6,148
IFR 2 0.6 299 150 90 6,235

oct. |31 | 13,118 | 423 vFR 96" 29,8 499 225 | 6,708
R 4 1.2 305 162 194 6,899

Bov. | 30 | 12,456 | @15 VIR 90 27.0 440 209 | 5,643
IR 10 3.0 299 150 430 6,093

Dec. |31 | 22,432 | 401 VIR 85 26.3 426 192 5,050
IR 15 4.7 290 143 672 5,722

VFR | 74,129
TOTALS:  zpR | 5,406 | 79,523
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