Part—1:

Q(1):

I don't have the exact question, but it was something like this:
What makes airplanes go up (fly)?

Answer:

Due to the difference in the air speed above and below the wing of the airplane, where the speed above is
higher than below, creating less pressure above the wing as compared to the pressure below. The difference
in pressure creates uplift force.

Q(2):

What is the minimum runway blast pad width in meters for a design aircraft C-IV (answer
format: one digit to the right of the decimal poini, e.g. 255.0)

Answer: 60.0

“Table i&-&—sl—'i'{utmg,x-gn;sig;{
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e ... -Airplane Design Group S .
Item A i i v . ¢ Vi

Runway Width 100 ft 100 ft 100 ft 150 it 150 fi 200 ft
0 m 30m 30 m 45m_ 451 60

Runway Shoulder Width 10 fi 10 ft %“_ﬁ*_) 75 1t 3 351t © 40 ft
o TTRETTTTT T U 3m o  3mo . dmo \LSm ) 105m 7 2a
unway Blast Pad Width: - - -120ft. + .120€ . ..140ft . . 2006t .. 220f 280 ft
. m - 36me  42m - (QOm) 66 84 v
Runway Blast Pad Leagth 100 fe 150 ft 200 ft 2001t - 400 ft 400 ft
A 30m - 45m' _ 60m ,- 60m. ° 120m .120;1
Runway Safety Area Width 5006 :° S00ft . SOOft ¢ S00ft - .SO0ft 500 ft
10m -+ 150m | 150m 150 m 150 m 150 o

Runway Safety Area Length 1,000 ft 1,000 ft 1,000 ft 1,000 ft 1,000 ft 1,000 fi
Beyond RW End 300 m 300 m 300m  300m 300 m - 300n
Runway Object Free Area 800 ft 800 ft 800 ft 800 ft 800 ft 800 fi
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Q(3):

What is the minimum length of vertical curve in meters for a design aircraft D-1V given the
tangents at the PVI are minus 0.75% and plus 0.75% (answer format: whole numbers without
decimal point and rounded to a whole number, e.g. 175)

Answer: 450
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Figure 18-3b Longitudinal grade limitations for aircraft approach categories C and D.
(Source: Airport Design, FAA Advisory Circular 150/5300-13, Changes 1-4, Septem-
ber 29, 1989.)

min Length of Vertical Curve = 300(0.75 + 0.75) = 450 m

Q(4):

Give the magnetic azimuth of single runway is 76, what are runway numbers of this runway for
each of the two ends of runway (answer format: whole numbers with no decimal point and
symbol and “&" between the two numbers with no spaces before or after the “&", e.g., 2&13)

Answer: 8 & 26

76 ~ 80 (Rounded to nearest 10)

rs umbper 10

Second Number = 8+ 18 = 26



Q(5):

What is the required runway length of a design aircrafi of Beech B9? at location with
elevation at sea level and mean daily maximum temperature of the hottest month of the year

is 95 degree Fahrenheit (answer in whole numbers without decimal point and rounded to
upper/higher 100ft, e.g. 2200)

Answer: 4300
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Q(6):

Given expected daily traffic in the table below, determine the IFR hourly capacity for runway
configuration number 4 in table 16.2. p. 519 in the textbook (answer format: whole number

without decimal point, e.g., 78)

Air craft type

Expected typical daily number of
ircrafts

255

Class A: Small single —engine aircrafts 12,500l or 40

ess and learjets

Class B: Small multiengine aircrafts, 12,500l or

300,0001>

Class C: large aircrafts, 12,500t an up fo

Class D: heavy adircraft, more than 300,000k

-
i
g

Answer: 54

%C =

%D =

80

40+60+80+20

20

40+60+80+20

x 100% =40%

x= 100% =10%

Mix Index = %C + 3(%D) = 40 + 3(10) = 70

Table 16-3 Airpori € "‘apacuws for Long-Range Planmug Purpose

vz ngua?l{y(k“) Aanual

Mix Index — Servics

Pt R A TSR Et P § .- 1. | 3} ((.');:cranons) Volumc
Runway Usr ("onﬁguranon (C +3D) M (Operations/yr)

1 0-20 230,000

21—.=50—»—/4 195,000

(e r— fs%ao . 56 205,000

312120 [%\/5,3) 210,000

121-180 'ﬁ,{f 5 ) 240,000

e .

2 0-20 197 59 355,000

— T T ) 2150 57 275,000

700 1o 2499 11 | 51-80 - 121 56 260,000

X _EE—— 8112 105 59 ¢ 285,000

121 180 94 60 340,000

3. —=TT———" 71 02 295 62 385,000

700 10 2458 1t 21-50 219 63 310,000

= T —1 —3 5180 184 65 290,000

R 81120 161 70 315,000

e, - Ne—————— T, T V) M6 175 385,000

Ay

Q ' 0-20 98 59 230,000

o rmrnea— 21-50 7 57 200,000

R 7 215,000

$1-120 7% 59 225,000

121-180 72 60 265,000



Q(7):

Airport demand for passenger transfers depends mainly on

O a. Population and level of education
O b. Population and production of goods

O c. Population and being a hub airport

d. Using the airport as a hub dirport by airlines

O e. Population and economic character

Q(8):

But not sure, it might
be (c) though!! You
will have to ask Dr.
Faisal.

In table 16.2, p.511 of the textbook, the percentage of wind in the study period in the range
of 3.500 to 6.499 knofts in the direction of between azimuths of 315 and 325 is (answer format:
two digits to the right of the decimal point with no “%" sign, e.g., 1.42)

Answer: (.97

ﬂms
M
EE— LTS "
; =T B Gy e O
— = T
e e e N
s o | Mmoo
3 e 78 519 o 0 ps 0 0 0 201
PR LA I 1 T I 3 9 0 0 o 2m0
62 [
5 268 861 437 " 0 0 o o 1670
¢ W M| gy 1% 0 0 9 0 0 m
7 30 | 43 | o 2 s o 0 o o wn
s 18 | 261 | 3 o 9 o 0 192
¢ 167 352 176 ® 2 9 0 0 0 ns
128 4 2 0 814
0 119 303 127 68 »
I 180 21 0 0 m
|| 323 “6 m ’ ‘ 4 9
12 gy 0 0 8§77
12 618 1397 6024 m 3 2 0 0 1631
Boo4r (135 | e g B ey o o
W BT | g gy W@ © o o mn
15 338 1093 ug 138 g 0 0 0 0 3008
16 S60 | 1399 [ s23 o ® 0 0 0 0 1941
n % 8 | & o 0 0 0 2622
18 1046 | 1984 | 1068 297 g 0 0 0 0 201
9 49 793 586 21 % " 0 0 0 4496
N M | M| 615 23 g : o o o 2n
3 M0 | 72| 28 w3 9 4 2o & 0
n a9 768 603 23 1s 38 9 g o 2078
2 187 1008 92s 4an 192 0 0 0 g g’l.":
u 458 943 800 453 9% n 18 0 0 9
2% 381 899 752 97w 2 9 0 0 2431
% 368 'n; Erl) 208 53 0 0 0 0 1739
7 41 74 469 m 1s 19 0 0 0 1997 :
2 9 [ssa| 2 @ s o o o o e Wind(%)=
» 271 642 548 a9 143 17 0 0 0 2100
» 3 873 526 53 20 LY 0 0 0 2563
I 299 597 618 M 19 0 0 0 2398
E—ae | 21 s» 18 » 0 00 zs_ﬂsz‘,
B 236 71 324 238 48 0 0 0 0 1
3 280 916 845 307 ] 0 0 0 0 BN
¥ 2% 31 | o8 47 0B 0 0 0 0 611
% so1 |1ses | pm s w0 0 B (...
0 m» oL 0 0 0 0 2 T
WOAL 21676 (31528 | 19890 1047 3 5B 16 57864

St Airport Design, FAA Advisory Circular 150/5300-1), incheding

. 0C, Sepsember 20, 1959,

Chunges 14, Fedenl Aviation Administration, Wash-

o7

Q(9): Don't have it, couldn't even open it, ITC crashed back then!!.

852
87864

« 100% _

0.97%



Part -2

Question 1: (30 marks) — No groups for this question, entire class one group

Given an airport with one precision instrument runway. The ends of the runway centerline have
the following coordinates (N: 15000’, E: 15000°) and (N: 240007, E: 11000°). The airport-
established elevation is 760" above msl.

Determine the maximum height of a structure at a proposed construction site with the following
coordinates (N: 9000’, E: 6000’, Z: 730" above msl) according to the FAA imaginary surfaces
standards

Note: all coordinates in feet

A

E =11, 000 ft \
N =24, 000 ft

E = 15, 000 ft
N =15, 000 ft

E =6000 ft

L]
P N =9000 ft

For Group 1:

Primary Surface



We must find the coordinates of point (Q) to do this we first must find the angle ¢:

A
E=11,000 ft
N =24, 000 ft

E =15, 000 ft
N =15, 000 ft

24,000 — 15,000
15,000 — 11,000

¢ =tan™? ( ) = 66.0375°

Eo = Eg + 200 cos(¢) = 15,000 + 200 cos(66.0375) = 15,081.23 ft
Ny = Np — 200 sin(¢) = 15,000 — 200 sin(66.0375) = 14,817.24 ft

We must check the angle between the Runway CL and the line QP (to know if more or less than 90°):

A
E=11,000ft
N =24, 000 ft

B
E =15, 000 ft
N =15, 000 ft

E=15,081.23 ft
N=14,817.24ft

E = 6000 ft
N = 9000 ft



90° — ¢ = 90° — 66.0375° = 23.9625°

R (15, 081.23 — 6000
B =tan 81722 = 9000

) = 57.3573°

B+ (90 — ¢) =57.3573 + 23.9625 = 81.32° < 90

Since the angle is < 90° the site point (P) might be in one of the following positions:

can't be here

can't be here

can't be here

could be here

could be here

could be here

To determine which position, we must find the radius (R") which is the line QP:

R’ = \/(15,081.23 — 6000)2 + (14,817.24 — 9000)? = 10,784.67 ft

10,000 < R' < 15,000 = The site Point (P)is within the Conical Surface for group 1

10, 000 ft /

10, 784.67 ft




Group 2:

Since the angle between CL & QP < 90° the point might be in one of these positions:

can't be here can't be here

ere

could be here

could be here

In order to determine the exact position, we must find the component of QP parallel to CL and the

component of QP perpendicular to CL:
QP, = R’sin(B + (90° — ¢)) = 10,784.67 sin(81.32°) = 10, 661.15 ft

QP = R'cos(B + (90° — ¢)) = 10,784.67 cos(81.32°) = 1627.58 ft
I



1627.58
ft

P
:

50, 000 ft

7500 ft
by similar triangles:

7500
x = 1627.58 (

50’000) — 2441365 ft

distance to boundary of Approach Surface = 244.1365 + 500 = 744.1365 ft

distance to boundary of Transitional Surface = 744.1365 + 5000 = 5744.1365 ft

744.1365 ft < 5744.1365 ft < (QP, = 10,661.15 ft) = P, is not within group 2

So, the site point (P) is only controlled by the conical surface of groupl, and not limited by group 2:



/ A
P\/

Slope = 1:20

10, 784.67 ft | 350 fi

189.23 ft‘
150 ft
P
10, 000 ft ‘ 4000 ft
0 ft |
Primary Surface Horizontal Surface Conical Surface

10,784.67 — 10,000
4000

Max Elev. Dif ference = 150 + = 189.23 ft

Max height of structure = Max Elev.dif f + Elevgy, — Elevp = 189.23 + 760 — 730 = 219.23 ft






Question 2: (10 marks)

Group D: Digit § and 6 from the left of students numbers 75 - 99 inclusive (e.g., 1171879)
Table below provides the expected average number of aircrafts arrival per day for four category of
aircrafts with expected mean time gate occupancy for each category: estimate the number of required

gates according to European traffic.

Aircraft category Average number of aircraft | Mean time gate occupancy in minutes
arrivals per hour

A 3 45

B 17 55

C 20 65

C 25 75

B (AircraftS) ()
n=m - .q.t(hr
_3+17+20+4+25 65
7= m - m

_ (3)(45) + (17)(55) + (20)(65) + (25)(75)
b= @)+ (17) + (20) + (25)

65
n=m (E) (1.088) = 70.75 = 71 gates required

= 65.308 min = 1.088 hr




Question 3: (20 marks)

Group C: Digit § and 6 from the left of students numbers 75 - 99 and 00-09 inclusive (e.g., 1171099)

Given a design B757 aircraft for runway length requirement (similar to table 18.1 & 18.2). The airport is
at an elevation of 1000 meters and normal maximum temperature of the hottest month of the year is 28
degrees. Maximum operational take-off weight is 95000kg, and maximum operational landing weight is
1950001b. Determine the required runway length assuming the difference between the highest and
lowest points on the runway centerline is 4.5 meters.

For Landing:
Max allowable landing weight = 89,800 kg
Available Landing weight = 195,000 lb = 88,450 Kg

WAvail < WMax = (OK)

Table "18-1 Runway Léng::h Table: Aircraft Pcrfdr}nénﬁé,.@iﬁg:
. Series)PW 2037 Engine, 25" THaps —

By Airport Elevation in Meters

Temperature - : S

(C) Om 500m _ __ 1000m _  1500m  2000m = 2500m
Maximum Allovablé Landing Weight (1000 kg)

’10 89.8 89.8 89.8 89.8 898 89.8
12 89.8 89.8 89.8 898 89.8 89.8
14 29.8 9.8 89.8 89.8 29.8 89.8
i6 89.8 80.8 ‘0.8 89.8 9.8 T 898
18 89.8 89.8 898 89.8 80.8 89.8
20 §9.8 89.8 89.8 89.8 89.8 898
22 89.8 89.8 - 89.8 . 29.8 89.8 - 89.8
24 £9.8 £9.8 89.8 89.8 89.8 : 898
26 89.8 89.8 30 8 89.8 89.8 89.8
28 89.8 89.8 89.8 89.8 89.8
30,——————89.8 <398 89.8 89.8 89.8 208
31 8.8 89.8 898 898 89.8 89.8
34 89.8 29.8 89.8 89.8 9.8 89.8
36 89.8 89.8 89.8 89.8 29.8 89.0
38 89.3 89.8 89.8 89.8 89.8 86.9
40 89.8 89.8 89.8 89.8 . 89.8 84.9
42 85.8 89.8 89.8 89.8 87.5 329

44 89.8 89.8 89.8 89.8 85.2 81.0




Runway Length for landing:
Airport Elev.= 1000 m = 3280ft
3000 ft = 6.28

4000 ft = 6.45

3280 ft =77

Weight o B B By An‘pi{ Elevation in Feet -

(10001b)  Of  1000ft  2000fc [3000f [[4000fr | S000ft ~ 6000f 7000 8000

' Runwdy Length [1000 fo)

125 365 372 379 3.85 3.92 3.98 4.05 411 418
130 3.89  3.96 4.04 4.12 421 4.30 4.39 4.49 4.60
135 408 417 426 4.35 445 4.56 467 - 480 4.94
140 4.24 4.33 4.43 4.54 4.65 471 490 . 5.04 5.20
145 437 448 4.58 4,69 4.81 4.94 508 . 524 5.41
150 4.49 4.60° 471 483 || 495 509 523 5.39 5.56
155 460 471 4.82 4.95 5.08 522 5.36 5.52 5.69

B PR 5o Y . 4.93 5.06 519|533 S48 —— 564581
165 480  4.92 5.04 5.17 530 |. 545 . 560 576 5.92
170 492 503 5.16 5.29 5.43. 5.57 5.72 5.88 6.04
175 504 5.16 529 - | 542 || s; | sm 5.87 6.03 620
180 519 5.32 5.44 558 || 573 5.88 6.04 622 639
3. 537 &3 383> | 577 [ 592 | 609 6.26 6:45 6.65
190) 550 572 5W6 6.00 616 | 633 653 6.74 6.97
l195 585  5.98 6.13 6.28 6.45 6.64 6.85 7.10 7.38
200 6.15 6.3 .45 561 6.79 7.00 7.25 7.54 7.89

Interpolate

By interpolation:

R.W Length (Landing) = 6.33 (1000) = 6330 ft



For Take-off:
Max allowable Take — of f weight = 108,900 kg

Available Take — of f weight = 95,000 Kg
WAvail < WMax = (OK)

v
I'_'J \}

Table 18-2 Runway Length Table: Aircraft Performance, Takeoff (Boeing 757-232
Series) PW 2037 Engine, 5" Elaps

_ By Airport Elevition in Meters~ - -
Temperature- = - e —  E——
('C) " O0m’ 500 m {000 m 1500 m 2000m - 2500 1
) Maximam Allowable Takeoff Weight (1000 kg)

el = sl oG mecws A Qfigeee v meeRtRig) e spgaRa SenE
12 108.9 1089 . . . 1089 '108.9 108.9 104.9
i4 - . . 1089 . 108.9.. . ~:e108.9. 1089 . 1088 . -:.0.103.4
16 _ 108.9 108.9 .. 1089 1089 1077 1019
18 . 1089 - 1089-  i--1089..-- 1089 1064 - ---"100.3
20 108.9 108.9 ¢ 1089 108.9 1105.0 986
22 . 1089 1089~ %, 1089, . 1089 '103.4 97.0
24 108.9 108.9 i, 1089 107.9 C 1017 . 953
26 108.9 1089 1089 106.0 100.0 935
28 1089 1089 ‘3080 104.1 98.1 91.7
30 108.9 £08.9 T 1075 g 1021 96.1 ; 89.9
32 108.9 1089 : 1055 100.0 94.1 88.0
34 108.9 108.4 103.4 97.8 91.9 86.1
36 1089 106.5 101.3 95.6 89.7 84.1
38 108.9 1045 99.0 932 874 82.1
40 104.5 106.5 967 0.8 85.1 20.0
42 . 1053 99.9 94.1 88.3 827 718
44 103.0 97.3 914 85.7 80.3 75.6
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Reference Factor (R):

R =638
S i Ry Airport Blevation in Meters o
Jeniperature ;
0 0m 500 m 1600 m 1500 m 2000 m 2500 m
Referenre Factor R -
o 524 548 Tesm T TR T 35 AN
12 52.2 54.7 58.2 62.9 69.1 77.0
14 ©52.3 54.8 58.3 63.2 69.8 782 -
io 524 54.5 58.6 63.7 76.6 79.6
18 52:6 55.2 59.0 64.4 717 812
20 52.8 55.6 59,6 65.3 72.9 82.9
22 53.1 56.2 60.4 66.3 74.4 84.9
24 53.5 56.8 61.4 61.6 76.0 . 87.2
26 53.9 57.6 6 69.1 78.0 89.6 -
28 54.5 58.6 G638 708 80.1 92.4
30 55.1 654 728 82.6 95.3
32 56.0 61.0° 67,1 75.0 853 98.5
34 56.9 624 1 690 115 88.3 102.0
36 58.0 64.0 . 80.2 91.6 105.8
38 59.3 65.7 v 736 83.3 952 * 109:9
40 60.7 67.7 ™ 762 86.6 99.1 114.2

42 62.4 69.8 ¥ 790 $90.2 103.4 ‘118.8
44 64.2 72.1 ;821 94.1 108.1 123.8

Runway Length for Take-off:

60 = 2205 m

70 = 2599 m

63.8 =77

(1000 kg) 60 70 80 % Reference Factor g
—) 100
20 1247 1438 161 = o o
2 Ve 140
7 1409 1951
D o :ggg 1843 2048 280 ;&; 2279 2451 2632
85 1769 2067 230376 Y % ig:‘g o
9% 975 2319 2685 . oo gk i §§§: e
- s o 3056 3414 3742 402) 4234 3233
00, 2462)| 12912 3388 :;;2; :gg; %219 e A8, ‘9?;
i05 2750 3261 3782 430 4804 5332 At '
110 3074 3650 | 4207 4743




By interpolation

R.W Length (Take-off) = 2355 m = 7725 ft (Controls)

Since the Take-off R.W Length controls, we must take the gradient effect into consideration:
Max dif ference in CL Elev = 4.5m = 14.76 ft

R.W Length = 7725 + 10(14.76) = 7873 ft



Question 4: (5 marks)
Group E: Last two digits of students numbers 80 - 99 inclusive (c.g.. 1171290)

Given the fetch of 21km, wind velocity 80km/h and mean water depth of 6 meters at an inland lake,
determine the maximum wave height

Hppax (ft) = 0.17/U(mph)F (miles)
U =80 = 49.71 mph
Oy TR

F =21 km = 13.049 statute miles

Hppax = 0.174/(49.71)(13.049) = 4.33 ft



