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5.0 TERMINAL SERVICING

During turnaround at the terminal, certain services must be performed on the aircraft, usualy within a
given time, to meet flight schedules. This section shows service vehicle arrangements, schedules,
locations of service points, and typical service requirements. The data presented in this section
reflect ideal conditions for asingle airplane. Service requirements may vary according to airplane
condition and airline procedure.

Section 5.1 shows typical arrangements of ground support equipment during turnaround. As noted, if
the auxiliary power unit (APU) is used, the electrical, air start, and air-conditioning service vehicles
would not be required. Passenger loading bridges or portable passenger stairs could be used to load
or unload passengers.

Sections 5.2 and 5.3 show typica service times at the terminal. These charts give typical schedules
for performing service on the airplane within agiven time. Service times could be rearranged to suit
availability of personne, airplane configuration, and degree of service required.

Section 5.4 shows the locations of ground service connections in graphic and in tabular forms.
Typica capacities and service requirements are shown in the tables. Services with requirements that
vary with conditions are described in subsequent sections.

Section 5.5 shows typical sealevel air pressure and flow regquirements for starting different engines.
The curves are based on an engine start time of 90 seconds.

Section 5.6 shows air conditioning requirements for heating and cooling (pull-down and pull-up) using
ground conditioned air. The curves show airflow requirements to heat or cool the airplane within a
given time at ambient conditions.

Section 5.7 shows air conditioning requirements for heating and cooling to maintain a constant cabin
air temperature using low pressure conditioned air. This conditioned air is supplied through an &in
(20.3 cm) ground air connection (GAC) directly to the passenger cabin, bypassing the air cycle
machines.

Section 5.8 shows ground towing requirements for various ground surface conditions.
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DISTANCE AFT |  DISTANCE FROM AIRPLANE MAX HT
OF CENTERLINE ABOVE
NOSE GROUND
SYSTEM MODEL LH SIDE RH SIDE
FT M FT M FT M FT M
CONDITIONED AR -200, 58 177 5 15 - 7 21
ONE 8-IN (20.3 CM) PORT -200ER,
300, 68 208 | 5 15 - 7 21
-300ER,
-300 F
-400ER | 79 21| 5 15 - 7 2.1
ELECTRICAL
ONE CONNECTION ON -200, -300 -ALL 18 55 | - - 3 0.9 7 21
TWO CONNECTIONS ON -400ER
90 KVA , 200/115 VV AC 400 HZ,
3-PHASE EACH
FUEL
TWO UNDERWING PRESSURE -200 80 24| 45 137 45 137 | 15 45
CONNECTORS ON EACH WING -200ER | 81 47| 46 140 | 46 140 | 15 45
-300 9 274 | 45 137 45 137 | 15 45
-300ER | 91 2717 | 46 140 | 46 140 | 15 45
300 F
400ER | 101 | 308 | 45 137 45 | 137 14 43
102 | 311 46 140 | 46 | 140 15 45
FUEL VENTS -200 103 | 314 70 213 | 70 213 | 17 5.2
-200ER
-300 13 | 344 70 213 | 70 213 | 17 5.2
-300ER
300 F
TOTAL TANK CAPACITY: 400ER | 124 | 378 70 213 | 70 213 | 17 5.2
-200, -300, -300 FREIGHTER
16,700 U.S. GAL (63,210 L)
-200ER
20,450 U.S. GAL (77,410 L)
-300ER, -400ER
24,140 U.S. GAL (91,370 L)
MAX FUEL RATE:
1,000 GPM (3,970 LPM)
MAX FILL PRESSURE:
55 PSIG (3.87 KGICM?)

5.4.5 GROUND SERVICING CONNECTIONS AND CAPACITIES
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER
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DISTANCE DISTANCE FROM AIRPLANE MAX HT
AFT OF CENTERLINE ABOVE
SYSTEM MODEL NOSE LH SIDE RH SIDE GROUND
FT M FT FT M FT
HYDRAULIC -200, 87 26.5 6 18 7 2.1
ONE SERVICE CONNECTION -200ER,
TOTAL SYSTEM CAPACITY -300, 97 29.6 6 18 7 2.1
= 80 GAL (303 L) -300ER,
FILL PRESSURE 300 F
= 150 PSIG (10.55 KG/CM?)
-400ER 108 | 329 6 18 7 2.1
LAVATORY -200, 123 | 375 0 0 0 0 10 3.0
BOTH FORWARD AND AFT TOILETS -200ER,
ARE SERVICED THROUGH ONE
SERVICE PANEL -300, 144 | 439 0 0 0 0 10 3.0
-300ER
THREE SERVICE CONNECTIONS :
DRAIN - ONE 4 IN (10.2 CM) -400ER 165 | 503 0 0 0 0 10 3.0
FLUSH-TWO 1IN (2.5 CM)
TOILET FLUSH REQUIREMENTS:
FLOW — 10 GPM (38 LPM)
PRESSURE 30 PSIG (2.11 KG/SC CM)
TOTAL SERVICE TANK
REQUIREMENTS:
WASTE — 140 US GAL (530 L)
FLUSH - 50 US GAL (189 L)
PRECHARGE - 12 US GAL (45 L)
OXYGEN
CREW SYSTEM USES ALL 6 18 2 06 10 3.0
REPLACEABLE CYLINDERS
PASSENGER SYSTEM USES ALL
SELF-CONTAINED OXYGEN
GENERATION UNITS
PNEUMATIC -200, 61 18.6 3 0.9 7 2.1
TWO 3IN(7.6CM) PORTS -200ER, 62 18.9 3 0.9 7 2.1
-300, 71 216 3 0.9 7 2.1
-300ER, 72 21.9 3 0.9 7 2.1
-300 F
-400ER | 82 25.0 3 0.9 7 2.1
83 25.3 3 0.9 7 2.1

5.4.6 GROUND SERVICING CONNECTIONS AND CAPACITIES
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER

D6-58328
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DISTANCE DISTANCE FROM AIRPLANE MAX HT
AFT OF CENTERLINE ABOVE
SYSTEM MODEL NOSE LH SIDE RH SIDE GROUND
FT M FT M FT M FT M
POTABLE WATER
ONE SERVICE CONNECTION (BASIC) -200, 107 | 326 03| 01 7 2.1
-200ER
OPTIONAL LOCATION -200, 121 | 368 8 2.4 18 55
ONE SERVICE CONNECTION (BASIC) -300, 128 | 390 03| 01 7 2.1
-300ER,
300 F
400ER | 149 | 444| 03| o1 7 2.1
FORWARD DRAIN PANEL ALL 46 40| 03| o1 7 2.1
TANK CAPACITY
102 U.S. GAL (386 L) -200,
-300
149 U.S. GAL (564 L) -200ER
-300ER
-400ER

FILL PORT - % IN (1.9 CM)
MAX FILL PRESSURE
= 25 PSIG (1.76 KG/SQ CM)

5.4.7 GROUND SERVICING CONNECTIONS AND CAPACITIES
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER
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NOTES:

@ ALTITUDE = SEA LEVEL

® GARRETT STARTER MODEL ATS200-38
® USE OF TWO GROUND CONNECTIONS IS ASSUMED

105 — » PROVIDES MINIMUM ENGINE STARTING REQUIREMENTS
230
\\
100~ 999 \\
\ GROUND CART EXIT
sl 210/~ \ AlRDET[:FMFP'E(rE'/sEEU%[) =
: ~_ 2000
%E g0 200
2% 2
=
% ﬁ 190 — \ S~
o 85— o
82 | g ~ | g ()
:g §180 ~—
S s * S~ 250 (121)
% PN [ —
e
751 350 (177)
160
\
70 450 (222)
150 |
42
2.9
- 1~
S E I \
[ =
[ & i) =
Lal
2 g 3 40 T~ GROUND CART EXIT
il I N N AIR_TEMPERATURE -
>z P~ \ \ DEG F (DEG C
2 .
2 g — = 10 S~ ~ ~~__ 50 {10)
[ ]
-t 27 L \ \
g 38 ~ SN TS50 (66)
= A \\ ~
D — Z
7 § S \ \
22 L 4 o \\ — 250 (12—
S — 350 (177)
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35 | |
260 -40 -20 a 20 40 60 80 100 120 140

DEGREES FAHRENHEIT
1 1 1 1 1 1 1 1 1 1 1 |
=50 -40 =30 =10 =20 0 10 20 30 40 50 60
DEGREES CELSIUS

AMBIENT AIR TEMPERATURE

5.5.1 ENGINE START PNEUMATIC REQUIREMENTS - SEA LEVEL
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER (GE ENGINES)
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NOTES:
® ALTMUDE = SEA LEVEL
@ HAMILTCN STANDARD STARTER MODEL PS700-5
e USE OF TWO GROUND CONNECTICNS IS ASSUMED
@ PROVIDES MINIMUM ENGINE STARTING REQUIREMENTS

105 +— 230
100 — 299 ~_
T~ GROUND CART EXIT
95 210 ~— ~ AR TEMPERATURE —
i DEG F (DEG C
a [ \\
ZE gp| w200 ~
=z =2 5
8 % z \
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g§ & 190 150 (66)
- 8L —
<8 2 180 \\ﬂ (121)
2 ey o |
52 ol |
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< 170
75
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70l
150
o0l 385
- 38.0 AN
= o
53 2655 \
Zz <]
z 4 g 375 NN
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28 5 3.0 F— S ARG (3t &)
own 80 o . — - I
- o Q\\ ¢ (10)
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E ) >0 e \J‘
450 (232)
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5.5.2 ENGINE START PNEUMATIC REQUIREMENTS - SEA LEVEL
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER (PRATT & WHITNEY ENGINES)
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PRESSURE AT GROUND CONNECTION
KILOGRAMS PER SQ CM ABSOLUTE

2.7

2.6

NOTES:
& ALTITUDE = SEA LEVEL
® GARRETT STARTER MODEL ATS100-350L
e USE OF TWQO GROUND CONNECTIONS IS ASSUMED
© PROVIDES MINIMUM ENGINE STARTING REQUIREMENTS

200 \\
180 \\
S \\ GROUND CART EXIT
160 N AR TEMPERATURE —
2 ~_ \\ DEG F (DEG C)
Y N NNy
o \ 150 (66)
120 \‘\\— 121 —
—~| 350 é1|77j _
100 450 (232)
52 \
5 \\\\
.8 \& \
N ‘ GROUND CART EXIT
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5.5.3 ENGINE START PNEUMATIC REQUIREMENTS - SEA LEVEL
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER (GENERAL ELECTRIC ENGINES)
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NOTES:
¢ ALTITUDE = SEA LEVEL
¢ HAMILTON STANDARD STARTER MODEL PS6D0-B
¢ USE OF TWQ GROLIND CONNECTIONS IS ASSLIMED

¢ PROVIDES MINIMUM ENGINE STARTING REQUIREMENTS

280
120 260\
o] 110 N \
E 240 AN
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B |8 N\
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5.5.4 ENGINE START PNEUMATIC REQUIREMENTS - SEA LEVEL
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER, -400ER (GENERAL ELECTRIC ENGINES)

142 SEPTEMBER 2005

D6-58328



NOTES:
¢ ALTITUDE = SEA LEVEL
® HAMILTON STANDARD STARTER MODEL PS600-3
e USE OF TWO GROUND CONNECTIONS IS ASSUMED
PROVIDES MINIMUM ENGINE STARTING REQUIREMENTS
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5.5.5 ENGINE START PNEUMATIC REQUIREMENTS - SEA LEVEL
MODEL 767-200, -200ER, -300, -300ER, -300 FREIGHTER (ROLLS ROYCE ENGINES)
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INITIALLY AT O°F (-=17.8°G)

NO OCCUPANT® OR OTHER HEAT LODAD
AIR TEMPERATURE AT GRDUND CONNECTION 300°F (149°C)

«—— FLLL HEAT
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\
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I I

WI = 10,1 I(P) 0.82

P

= P3IC AT GIROI.1ND CONITECTION

10 z0
TIME TQ HEAT GABIN TO 70°F (21.0°G) = MINUTES

COOLING (PULL-DOWN)

CABIN INITIALLY AT 103"F (39°C)
NO DGCUFANTS, NO GALLEY OR ELECTRICAL HEAT LOAD
AMBIENT TEMPERATURE AT 103°F (3¢'C)

SOLAR HEAT LOAD 11,400 BTU/HR (2,870 KCAL/HR)

AIR TEMPERATURE AT GROUND CONNECTION 450°F (232°C)
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3D 40
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GROUND PNEUMATIC POWER REQUIREMENTS - HEATING AND COOLING
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GROUND SUPPLY AIRFLOW (W)
KILDGRAMS PER MINUTE
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5.6.2
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COOLING (PULL=DOWN)
CABIN INITIALLY AT 103*F (39'C)

NO OCCUPANTS, ND GALLEY OR ELECTRICAL HEAT LOAD
AMBIENT TEMPERATURE AT 10Z'F (39°C)

SOLAR HEAT LOAD 11,400 BTU/HR (2,870 KCAL/HR)

AR TEMPERATURE AT GROUND CONNECTIGN 45D°F (232°C)
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GROUND PNEUMATIC POWER REQUIREMENTS - HEATING AND COOLING
MODEL 767-300, -300ER
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HEATING

@ CABIN INITIALLY AT O*F (—17.8°C)
® NO OCCUPANTS OR OTHER HEAT LOADS
@ AR TEMPERATURE AT GROUND CONNECTION 300'F (149°C)

480
210 460
200 440 TWO—PACK
< OPERATION
= 190 420 7
g5 i
C Z 5400
=S 4
= 2180 — Z
<
> & o 380
T gl70— =
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2 = &340 \,
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= 150 320
140 300
280
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TIME TO HEAT CABIN TO 70°F (21°C) — MINUTES
COOLING
@ CABIN INITIALLY AT 103'F (30°C)
® NO OCCUPANTS, NO GALLEY OR ELECTRICAL HEAT LOAD
® AMBIENT AIR TEMPERATURE 103F (39°C)
® SOLAR HEAT LOAD 12,840 BTU/HR (3,232 KCAL/HR)
® AR TEMPERATURE AT GROUND CONNECTION 450°F (232°C)
28D |
120~ AR 45 RE|.ATIVE
< 24D HUMIDITY
= e
; = -\\\
= " I
52 5200 20% RELATIVE —
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5.6.3 GROUND PNEUMATIC POWER REQUIREMENTS - HEATING AND COOLING
MODEL 767-400ER
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AMBIENT ELECTRICAL CABIN
CONDITION | TEMPERATURE SOLAR LOAD LOAD DCCUPANTS | TEMPERATURE
@ o'F (-17.8.0) a 45 ETU/M'N o] 75°F (23.9-(:)
@) | —20F (-29.0'C) a (11.3 KCAL.MIN) 0 75°F (23.9°C)
(4) | —40F (-40.0) 0 o 75°F (23.9°C)
{6} | 103'F (39.0°C) | 1g9.5 ETU/MIN 837 BTU/MIN 216 757F (23.97C)
7 103'F (39.0°C) | (42.7 KCAL/MIN) | (1605 KCAL/MIN) 216 BOF (26.7°C)
NOTEz ALL DOORS AND HATCHES CLOSED ON ALL CONDITIONS
180 | 400
PRESSURE AT
PULL=UP | GROUND AIR
. T = 35 MINUTES | CONNECTION
® @ [N
| /______. A 1 ______.-.\._- 40 {1.02)
160 — 350 I
L _ 1@____.. _\__._——-———-——\——55 (0.89)
L e —— — = ———————==}-|26 (0.78)
140 — t
300
| .f___-____ _\\_.————-—————Y 25 (0.64)
Hm’_ ——I- ————— -—————\-\\r———--—————\»zo (0.51)
Ll
2 = 250
= > \
s z \ | >3
=
zK = @ngRc FANS OFF
o o]
ELi00 & = = —F——————|15 (0.39)
<z 2 |
3 2 200
2 £
% PULL~DOWN
T = 35 MINUTES
80
2 RECIRC TANS ON )
-— = @——k——--——- 19 (0.25)
150 0 3
6D — \ \ \
100 - ixi- i: § (0.13)
4D = — 06250 |~ \ \
0.5000 — \ h
\
50
20 40 60 80 100 120 140 150
DEGREES FAHRENHEIT
l l l l l l l |
0 10 20 30 40 50 60 70

DEGREES GELSIUS
AIR TEMPERATURE AT GROUND AIR CONNECTION

5.7.1 CONDITIONED AIR FLOW REQUIREMENTS — STEADY STATE
MODEL 767-200, -200ER
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AMBIENT ELECTRICAL CABIN
CONDITION | TEMPERATURE SOLAR LOAD LOAD OCCUPANTS | TEMPERATURE
) O°F (—17.8°C) 0 45 BTU/MIN 0 75'F (23.9°C)
@ | -20F (-28.0°T) 0 (11.3 KCAL.MIN) ) 75'F (23.9°C)
B (@) | -40'F (—40.0C) 0 0 75°F (23.9°C)
(6)<6) | 105°F (39.9°C) | 214 BTU/MIN 803 BTU/MIN 268 75°F (23.9°C)
D 105F (39.0°C) | (53.9 KCAL/NIN) | (201.5 KCAL/MIN) 268 80'F (26.7°G)
NOTE: ALL DOORS AND HATCHES CLOSED ON ALL CONDITIONS
180 400 i PRESSURE AT
BULL_Up | GROUND AR
® T = 35 MINUTES &ONNEC“ON
&—|™ Y
- — - ——— = | —_—— > w (1.0D)
160 — 250 T\-\ Y
- T '____‘—"'\'\\—'——————--—-\— 35 (0.89)
@
I | I~ R B _—————— =30 o7&
140 -
300
Y R S — \——————-——— {25 (0.64)
120 ‘
= L B _——— e ————— - T ———— e — -] O() (051)
2 £ 250 LAl )
£ z | OE®
=z 2 RECIRC FANS OFF
Qw P
E;mo_ & - - e s e = === = =] 15 (0.38)
<32 8
o= 4
8 § 200 l 2 RECIRC_FANS ON
= M@
@ PULL—POWN \ \
80 | | ~T =25 MINUTES \
150 —&&\& —_———— =10 (0.25)
_ —\-*— s (0.13)
100
10 \\\Q
\
50
20 4D 0 80 100 120 140 160D
DEGREES FAHRENHEIT
| | | | | | | |
0 10 20 30 40 50 60 70

DEGREES CELSIVUS
AIR TEMPERATURE AT GROUND AIR CONNECTION

5.7.2 CONDITIONED AIR REQUIREMENTS — STEADY STATE
MODEL 767-300, -300ER, -300 FREIGHTER
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COOLING (1), (2)

@ ALL EXTERIOR DODR AND WINDOWS CLOSED
@ OUTSIDE TEMPERATURE 103'F (39°C)
®FULL SOLAR AND ELECTRICAL HEAT
@RECIRCULATION FANS OFF

® CHILLERS ON

@216 OCCUPANTS

®CABIN TEMPERATURE MAINTAINED AT 75'F (24°C)

LOADS

HEATING I(:S}'E
@ ALL EXTERIOR DOORS AND WINDOWS CLOSED

@ OUTSIDE TEMPERATURE —4D°F (-40°C)

aNO SOLAR OR ELECTRICAL HEAT LOADS
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STATIC GAUGE PRESSURE REQUIRED AT CONNECTOR

225

200

175

150

125

100

CENTIMETERS OF WATER

75

S0

25

INCHES OF WATER

NOTE:

THE GRAPH ON THIS PAGE SHOWS THE STATIC PRESSURE GAGE AT THE CONNECTOR
AS A FUNCTION OF AIRFLOW. THIS GRAPH IS USED IN CONJUNCTION WITH THE GRAPH
IN SECTION 5.7.1 TO DETERMINE THE AIRFLOW AND PRESSURE REQUIRMENTS WHEN
USING A CONDITIONED AIR GROUND SOURCE.
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