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DISCLAIMER

The findings in this report are not to be construed as an official
Department of the Army position.

WARNING

[nformation and data contained in this document are based on the input
available at the time of preparation. The results may be subject to
change and should not be construed as representing TRADOC position

unless -0 specified.
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CHAPTER 1
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INTRODUCTION

1. PURPOSE

The purpcse for preparing this handbook series is fourfold: (a) to
validate CHINOOK performance data quickly, (b) to reduce the manpower
and time to prepare accurate flight profiles, (c) to standerdize per-
formance data so that the analysis community can benefit from a single
reference in conducting studies and (d) to provide a handbook that can
be used for training in the mission profile planning area.

2. BACKGROUND

S
R
=
=
2
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The CHINOOK performance data contained in this Flight Profile Performance
Handbook (FPPH) series was originally acquired as a data base for the
Aircraft Mission Processing Simulation (AMPS) model. AMPS is a computer
program developed by the Aviation Systems Analysis Branch of the US Army
= TRADOC Systems Analysis Activity (TRASANA) to support Cost and Operational
' Effectiveness Analyses (COEAs). AMPS generates detailed flight profiles
for a wide variety of helicopter missions. The data was provided TRASANA
by the Army Aviation Research and Development Command (AVRADCOM) and was
the most accurate data available to AVRADCOM at the time of handbook
publication. 1Tn structuring the data base for AMPS it was noted that

X the data, when properly organized, could provide a method of doing quick

and simple flight profile simulations. This volume presents the
CHINOOK data and explains how it can be used.
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3. OCBJECTIVES OF THE HANDBOOK

et MY

g 15

a. Data Validetion. This volume of th2 handbook contains tables
with the precise performance data and format required to develop flight
profiles for computer simulations. Using the handbooks as a reference,
the individual project manager (PM) will be able to quickly validate or
update as required all associated data contained in the different tahies.
If this procedure is followed by the various PMs, support of Helicopter
COEAs and other analyses can be efficiently implemented.
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b. Flight Profile Development. Much of the manpower and time spent
in preparing flight profiles for supporting aircraft COEAs is dedicated
to look-up, correlation and validation of performance data. Once the
procedure contained in this handbook is implemented, flight profiles can

be easily prepared. What normally took one man 4 to 5 days to prepare
can row be prepared in 3 to 4 hours.
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c. Standardization of Performance Data. Each of the PMs has been
contacted by AVRADCOM to validate the performance data contained in
each handbook in this series. Once each handbook is published, the
data contained will be kept current as of the publication date. Since
the reguests for current information are constantly being forwarded to
the PMs by analysis groups, this handbook can be a reference and assure
a commonaiity in studies within the community.

d. Training for Planning Missions and Flight Frofiles. For training
purposes each handbook can stand alone. It is only a matter of following
the example provided and applying the proper data to fit the flight
profile desired. Although the example snown is simplistic, the methodo-
logy may be expanded to apply to any flight profile no matter how complex.

4. OTHER VOLUMES

This handbook is one of a series that covers the helicopters in the US
Army inventory. The complete set of handbooks and their subjects are:

Volume 1 - FPPH Description

Volume Il - UH-60A (BLACKHAWK)

Volume II1 - AH-1G ,COBRA)

Volume IV - AH-1S (COBRA)

Volume V - YAH-64 (Advanced Attack Helicopter [AAH])

Volume VI - OH-58C (KIOWA)

Volume ViT -~ CH-47 (CHTNOOK)

Voluma VIII - CH-54 (TARHE)

Volume ix -~ UH-TH (HUEY)
5. GENERAL HANDBOOK DESCRIPTION

a. Performance Data. The data contained in these volumes is CHINOOK
performance data compiled from the results of actual experiments. It is
not engineering data and is no. intended to serve as a base for future
helicopter construction or acquisition. The more mature the helicopter

beccines, the less likely there will be a change in the basic performance
data.

e TR AR AN SR




b. Handbook Organization. This volume is one of a series of volumes

as identified in paragraph 4 above. Volume I is a description of the
methodclogy used to develop the tables for each of the other volumes.
This volume and all other volumes except Volume I provides a simplified
flight profile example in Chapter 2. Chapter 2 provides an explanation
of each of the five types of data tables contained in the handbook.
The five types of tables deal with: (1) Basic Fuel Flow Data, (2) Delta
. Fuel Flow for Drag Data, (3) Ground Idle Fuel Flow Data, (4) Gross Weight
Limits Data and, (5) Velocity Limits data. Chapter 4 contains the actual
tables to be used for developing flight profiles.

c. Volume VII Organization. The US Army has four different
versions of the CH-47 CHINOOK. Due to the large amount of data for
these four versions and to allow for easier reference, there is
a separate section of Volume VII for each. Volume VIIA contains data
for the CH-47A. In the same manner, Volume VIIB contains CH-478 data,
Volume VIIC contains CH-47C data, and Volume VIID contains CH-47D data.

6. CH-47C OPERATION RATES

The CH-47C engine operates at two different rates which are dependernt

on the aircraft's gross weight. At gross weights of 40,000 1bs or less
the engine runs at 235 RPM, above 40,000 1bs the rate is 245 RPM. Con-
sequently, separate tables are provided in this volume for the different
RPMs. The tables for 235 RPM are in Chapter 4 of this volume, while
Chapter 5 contains the tables for 245 RPM.
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CHAPTER 2

FLIGHT PROFILE EXAMPLE

1. GENERAL

This chapter provides an example of how to develop a flight profile,
albeit simple, that can be extended to cover any number of stops, loads
and distances all depending on helicopter capability and fuel available.

2. DISCUSSION

a.

The main question this example of a flight profile will answer
is, "Do 1 have enough fuel to fly the proposed mission?"

b. Suppose a pilot is to fly a simple cesupply mission in a CH-47C
CHINOOK helicopter that calls for flying (as shown in illustration

2-1) from point A (the air base), to point B (the pick up area) to point
C (the drop off area) and return to A.

SE
By
A
=
N
5
&
e
p
pxs:
23
ks
b
iy
+rd
£
o=
s
Pt
>

(A

L

I1lustration 2-1

i, c. The other information given is airspeed (AS) from A to B which
4 is to be 70 knots (kts), from B to C 40 kts, and from C to A 70 kts.

. The CHINOOK helicopter is to be flown, at 4,000 ft for all legs at an
g ambient temperature of 15°C, and an idle altitude for take off, pick-up
33 and drop off areas (ground level) of 2000 ft*. The mission plan also
E: shows 10 minutes idle at A before take off, 20 minutes idle at B while
e loading, 20 minutes idle at C while unloadirg and 10 minutes idle on

Ee return to A before shut down. The CHINOOK will be flown empty at a

= gross weight (GW) of 20,000 1bs from A to B and from C to A, while the
g cargo from B to C will be 16,000 T1bs.

%é s *All altitudes are in reference to sea level.

Cﬁ;




(f
S

%

3
i
[
33

Rt
IO PN T A

@',%. R T

G sty

S

LA

N s i St b L e
s

i oSt il
R A

Lo
SEREEN

2620
TRES

B T LAy
SR LR

G

BN

e

TN,

s
e

T

¥

N ﬁﬁ:%-;‘r‘»;,‘;-\;’ VY

¢

Uy

R Ly
S

.“ AR X
ARG K
e

Vst o

s

2

3

Ay

B T
R Vs

CHAPTER 2

FLIGHT PROFILE EXAMPLE

1. GENZRAL

This chapter provides an example of how to develop a flight profile,
albeit simple, that can be extended to cover any number or stops, loads
and distances all depending on helicopter capability and fuel available.

2. DISCUSSION

a. The main question this example of a flight profile will answer
is, "Do I have enough fuel to fly the proposed mission?"

b. Suppose a pilot is to fly a simple resupply mission in a CH-47¢
CHINOOK helicopter that calls for flying (es shown in illustration

2-1) from point A (the air base), to point B (the pick up area) to point
C (the drop off area) and return to A.

80 Ny,
C
40 N.M.

goNM

[1lustration 2-1

¢. The other information given is airspeed (AS) from A to B which
is to be 70 knots (kts), from B to C 40 kts, and from C to A 70 kts.
The CHINOOK helicopter is to be flown, at 4,000 ft for all legs at an
ambient temperature of 15°C, and an idle altitude for take off, pick-up
and drop off areas (ground level) of 2000 ft*. The mission plan also
shows 10 minutes idle at A before take off, 20 minutes idie at B while
loading, 20 minutes idle at C while unloading and 10 minutes idle on
return to A before shut down. The CHINOOK will be flown empty at a

gross weight (GW) of 20,000 1bs from A to B and from C to A, while the
cargo from B to C will be 16,000 1bs.

*471 altitudes are in reference to sea level.

W
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§ d. The flight plan is prepared by drawing up a table similar to

g Tabie 2-1 below. By filling in the blanks under fuel, it can be deter-

% mined if the total is too large for the helicopter.

&

% TABLE 2-1

E Helicopter: CHINOOK (CH-47C)

g Altitude: 4000 ft flight/2000 ft idle

Temperature: 15°C

i LEG DISTANCE AS TIME GW (1bs) FUEL

£ Idle @ A - - 10 min -

A-B 70 N.M. 70 kts 1nr | 20,000

3 Idle @ B - - 20 min -

B-C 80°N.M. 40 kts 2 hr | 36,000

; Idle @ C - - 20 min -

e C-A 140 N.M. 70 kts 2 hr | 20,000

e Idie @ A - - 10 min -

E- e. Firsit fill in Idle @ A, Idle @ B, Idle @ C and 2nd Idle @ A

since they will all come from Table 2-2. In each case the idle is at
2000 ft and a temperature of 15°C. Consulting the ground idle fuel

shown in Table 2-2, the value of 374 1bs/hr is at the intersection of

2000 ft and 15°C.

Ist Idle @ A = 1/6 X 1374 = 229 1bs

Idle @ B = 1/3 X 1374 = 458 1bs

4 Idle @ C = 1/3 X 1374 = 458 1bs

E 2nd 1dle @ A = 1/6 X 1374 = 229 1bs

6
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Notice the conversion fron minutes to hours.
used because fuel flow is in 1bs/hr.

fl
next.

These values must be

The fuel flow for the threc legs of the mission are calculated
The heading on Table 2-1 shows a need for the Basic Fuel Flow
data chart for the CHINOOK helicopter flying at 4000 ft and at 15°C
ambient temperature. Table 2-3 contains the necessary information.

(1) leg A-B is at 70 kts and 20,000 1bs. This is not one of the
values given but 60 kts is 1362 1b/hr and 80 kts is 1321 1b/hr. Interpolation

gives the valu~ of 1342 1b/hr for a 70 kts airspeed. Since the leg is
one hour long:

Leg A-B =1 X 1342 = 1342 1bs

(2) Leg B-C is at 40 kts and 36,000 1bs.
table; 2259 1bs/hr,

i
i
g
o
é
s
e .
%@

This value is in the
Since the leg is two hours long:

Leg B-C = 2 X 2259 = 4518 1bs

(3) Leg C-A is at 70 kts and 20,000 lbs.

This fuel flow rate was
computed above to be 1342 1bs/hr.

Since the leg is two hours long:
Leg C-A = 2 X 1342 = 2684 1bs.

g. The flight profile can be finished by filling in Table 2-1 as
shown in Table 2-4.

TABLE 2-4

e e T U R

Helicopter: CHINOOK (CH-47C)
Altitude: 4000 ft flight/2000 ft Idle
Temperature: 15°C

S RS

i
E
=
<3
{“‘
) -
=
4
:
14
N
i
3
<3

LEG  DISTANCE AS TIM G4 (Tbs) | FUEL
Idle @ A" -—- ‘ 10 min - 229 lbs
A-B 70 N.M. 70 kts 1 hr 20,000 | 1342 bs
Idle ¢ B - - 20 min - 458 1bs
B-C 80 N.M. 40 kts 2 hr 36,000 4518 1bs
m;{{e @ ¢ - - 20 min - 458 1bs
v | Va0 Nm 70 kts 2 hr 20,000 | 2688 its
Tldle @ A - - 10 min - 229 1bs|
o Total 9918 1bs
9

B
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h. Although only two look-up tables were used for this example,
each type of table has several conditions that are changed so that a
wide band of performance parameters can be addressed. The discussion c..
each of the five types of tables is contained in Chapter 3. A succinct
description of each of these five types of tables is:

(1) Basic Fuel Flow Datc: Gives the rate the aircraft uses fuel
dependent on the given flight conditions.

(2) Delta Fuel Flow for Drag Data: Gives the additional rate of
fuel flow to be added to the basic rate for external drag.

2 (3) Ground Idle Fuel Flow Data: Gives the rate fuel is used when
5 the aircraft is or the ground with its engine running.

(8) Gross Weight Limits Data: A check on whether or not the aircraft
= has enough 1ift to take off with a given weight.

(5) Velocity Limits Data: Gives the optimum (long range) speed and
maximum rates of speed.
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CHAPTER 3
PERFORMANCE DATA TABLE DESCRIPTIONS

1. GENERAL

This chapter describes each of the five basic type tables used for
developing flight profiles. The variables within each type of tabie are
described as well as how the specific data required can be extracted.

2. BASIC FUEL FLOW DATA
a. The basic rate u” fuel flew*t is determined by five variables:
(1) Type of aircraft
(2) Altitude (Air Pressure)**
(3) Temperaturer**

(4) Gross Weightr*x*

(5) Flight Mode

b. In each tahle (see Table 3-1) within the basic type, the first
kS three variables are held constant for the whole table, i.e., (a) Type of
> Aircraft, (b) Altitude (Air Pressure) above sea level, and (c) Tempera-
E ture. These var:iables are stated at the top of each table.

c. There are six rows of fixed gross weights for 235 RPM: 20,000
e 1bs, 24,00¢ 1bs, 28,000 1bs, 32,000 1bs, 36,000 1bs and 40,000 1lbs

(Table 3-1) There are four rows of fixed gross weights for 245 RPM:
40,000 lbs, 42,600 1bs, 44,000 1bs, and 46,000 1bs /‘Table 2-2). The
ten columns are fixed flight modes.

(1) The first column is Hover In Ground Effect (HIGE). HIGE is

E used for hovers at a height of 10 feet or less and a component of forward
¥ flight 10 kts or less.

3 (2) The second column is Hover Out of Grouna Effect (HOGE). This
E is used for hovers at a height of more than 10 feet.
. .
= Phe basie fuel flow data vepresents a elean drag conjigperation with
T3 200 doors oclosed, ne wing stores, and ne external sling leads.
N3 Y0 Gl tudes or atr presswres are feet above sea level.
Ei Atxpop simplicity, all temperatures are considered to be the averayd '
3 ' temeratwre in which the helicopter is operating (Degrees Centigrade)
2] Yeiot gl vekicle welght in pownds,
3
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(3) The third column is Nap of the Earth (NOE). This is defined
as all flight for variable speeds from 0 to 40 kts and variable altitudes.

(4) The remaining seven columns are for given airspeeds* (in kts) as
the flight mode.

d. There are 24 of these basic fuel flow charts.

Each chart is for
a different combination of Air Pressure (Altitude) and temperature.

e. The Basic Fuel Flow Data is the main table used in simulating

a flight profile. For example, assume a pilot's flight path will require
30 minutes of flight at 80 kts airspeed, 4000 ft. altitude, 15°C and a
gross weight of 28000 1bs in a CH-47C helicopter. Using Table 3-1 at

a gross weight of 28000 1bs and an airspeed of 80 kts, the helicopter

will use 1601 1bs/hr fuel, i.e., for 30 minutes, 801 1bs of fuel will be
used.

f. The gross weight values selected provide the basic range of
load carrying capabiiity for the ten flight modes of the CHINOOK heli-
copter. Within the gross weight band shown, linear interpolation** is
quite accurate for estimating the fuel flow rates.

g. For example, using Table 3-1, if the helicopter's gross weight
was 30,000 1bs and if the flight mode was 60 kts, the fuel flow cannot
be found directly. But by interpolating between 60 kts, 28,000 1bs -
1639 1bs/hr and 32,000 1bs - 1811 Ibs/hr, the basic fuel flow rate for
30,000 1bs is 1725 1bs/hr. In this example, if the helicopter flies in
this mode for 30 minutes, 863 1bs of fuel will be used.

h. As altitude and/or temperature changes occur, different tables
are used to look up the aircraft's basic fuel flow rate for each leg of
the flight path. Care must be taken that the proper table is used.
i. Appendix A contains a set of functions that will give a good
appreximation of the basic rate of fuel flow.

3. DELTA FUEL FLOW FOR DRAG DATA

a. The delta fuel flow for drag is also determined by five variables:
1) Type of Aircraft

2) Altitude (Air Pressure)

4) Drag Surface (Equivalent Square Footage)

(

(

(3) Temperature
(

(5) Air Speed

*All references to airspeeds are to true airspeeds.

**All references to interpolation are linear interpolations.

See FPPH,
Volume I, Chapter 3 for a discussion on the accuracy of interpolation,

12

R =

cZ et

'-;3;5" Y =




v —y e o

1Zhe h
L HNMM MMMM “th Mww~ tlzz] o1sz| zss2 s¢.0¢c) tisz 000¢0h
e ] AL 1{ 9002] 4s22{ ashg LEL2] Leng 000¢9¢€
i ML 081 6u41] 11g1] 4zoz 62z2z) szhz| Lg1z 0o0*2z¢
md B MMM” MMo” wo”_ €911 algl| 9g4q holZ| &941 Qnptgz
ST Nam~ ﬂos_ 26h1] Sho!] Aes1] 1481 bcL1 000*h2
2 = . 22 co” mM Il 29¢t| sent Cist] wn9t| czst oooﬂMMy
} ‘ L 4 09 O acn 390K} 391y {597) =
| (SLi¥) 300w (HDp74 mmmwmwx
A0ONIKD _
.:am stz ILh=H) ~ L4Vysy1y
> St :3uNyvy3gu3y 14 000h :3ynSE3yd |
YH/SET NI gNOILIUNGD N3ATS 3nl ¥04 g31yy wo4 T3ny4 ;
| M0T4 I3N4 515ve |
‘ _
L=¢ 37gy1 W
, |
” |
| |

IR

CTaes

S s ase 3 i
LN A .

b L
a m‘i.a}?..\ 1va.

, ik , #it
sactisitand SR

T . . bt At L e Sty s AT sl o v et Gt £ MO S 1y 2 PTTI i o . " . ARt 4 181 .
T O O P B A et R A o wiuuwﬁa‘&.& A &&,:@4 A bSER 5 ! " " G A ) A5 7 .m.&m{:s&\.ﬁ&hgms-:
< <




Zvdw foale [ 1907 | 4052 OsnZ [ f197 T rye2 [ 115¢ | neor £Lle NN gy,
Ocge 1 £90¢ | w67 | 102 | tnt7 | Sab? | 6287 SFIE | gphe | sing nane,,y,
S49c | G882 | Uen? | 4422 [ 0622 [ £aF? | w97 | 1ss6z agls [ Nfa7 ANNezy,
h9Ge | 7892 | Y657 | 70722 | G512 | 5472 | tigs7 | 91z fale { [Z¢2 Irntay,
BB Nt Uzt Gl Oq NG Ny, Ineg V0 kLAY teaq)

(Siv) u;:: lusty4 nwmnhwx

‘3DZ~IU

WdY ghZ? Vhatid = L 3YHIN]Y
781 13IHNpeHIdNY L3 000h 23unScINd
HHU/7SAT 1 cunT LIaONND) uIA(n Jr) un4 St w24 YN 4
4334 IING HlEwqg
2=t 371av1
i —" ittt S i e s D s e A e S SR R s

VL e Lottt

e, oo

14

| et
ey e R AR

i
A




A1

.ﬁ 5’
w ¢ts8c| 89c2| conl] tze { etn| slt]| 2s 002

—4 1334 38YndS
| gcel ] ls9l | 95011 819 21e tet 6¢ 0s1 :
N
V gtglt} sO011| 80y Olh 802 88 92 00!
Svya @
‘ L8 2%s 65¢ €0z hot hh €1 0s
m o9t | ow1 | 0zt | 001 | O3 09 O# |
Sid NI Q9435 Mly
AOQONTHD
| Wd¥ STZ  Jlh=HD » 13V¥IylY
W 9 St $3¥NLYHIINIL 14 000h :3unSSayd
; oY¥Q 1YNy31x3 ¥04 ¥H/S9T K074 T3n4 NOILO3YY¥OD _
i R
: £~£ 319vL
N K
,,u
W
5
mwm L] v |1
%,
]
: i A B b i
o Sl TR AR el s o B S, TR N i B Al ! i : R A et corbisn i




28
o

RS
A

S it (ot
o i{d‘*, H TR

3

.

§=
<=

3
e
24
Rex
i

.4‘

i ‘i‘,-;L “., o

R
TG et s

s

A
DR CHT L ety 1

b. Like the basic fuel flow tables, there are 24 tables for delta
fuel flow for drag.

c. There are four fixed rows of equivaient square feet of drag:
50 equivalent sq ft thru 200 equivalent sg ft.

d. The seven columns are for airspeeds in kts of: 40 kts, 60 kts,
80 kts, 100 kts, 120 kts, 140 kts, and 160 kts.

e. When an external load is placed on the helicopter, the imount of
fuel consumed per hour increases. The delta fuel flow for drag tables

indicate how much extra fuel consumption to add to the basic fuel flow
rate.

f. In the example given earlier, a 30 minute flight at 80 kts airspeed,
4000 ft altitude, 15°C and a gross weight of 28,000 1bs was used. Using
the basic fuel flow tables, the basic fuel flow rate was 1601 1bs/hr.
Assuming for this new example that part of the load is external and
inducing a 100 equivalent sq ft external drag, the delta fuel flow for
drag (Table 3-3) shows 208 1bs/hr should be added to the basic fuel flow
rate. Thus the basic fuel flow rate becomes 1607 + 208 or 1809 1bs per
hour and for a half-hour flight, 905 1bs of fuel will be used instead of
the 801 1bs figured without an external load.

g. Appendix B contains a function that will give a gooc approximation
of the delta fuel flow for drag.

4. GROUND IDLE FUEL FLOW DATA

a. The ground idle fuel fiow rate is determined by only three
variables:

(1) Type of Aircraft
(2) Altitude (Air Pressure)
(3) Temperature

b. There is only one ground idle fuel flow table (shown as Table 2-2).
The table has four rows of temperatures: -25°C, -5°C, 15°C and 35°C,

and six columns of altitudes: Sea Level, 2000 ft, 4000 ft., 6000 ft.,
8000 ft., and 100C0 ft.

c. The ground idle fuel flow table is used as discussed in the
example flight profile in Chapter 2 (Table 2-2). The CH-47C helicopier
idling for 20 minutes at 2000 ft. altitude and 15°C, (across the row
labeled 15°C and down the column labeled 2000) find the intersection at
1374. Thus, the CH-47C uses 1374 1bs/hr at these conditions and since it
is idling for 20 minutes or 1/3 of an hour, it will use 458 1bs of fuel.

16
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d. If the helicopter had only been 1000 ft. above sea level, the con-
sumption rate would be found by interpolating between the sea level rate
of 1454 1bs/hr and the 2000 ft. rate of 1374 1bs/hr which wouid be 1414
1bs/hr. In 1/3 of an hour 471 1bs of fuel would be used.

e Appendin € contains a function that will give a good approxima-
tion of the ground 1dle fuel flow.

5. GROSS WEEIGHT LIMITS DATA

a. Gross weirght limits tables are intended to show whether or not
the arrcraft can safely take of f for four sets of criteria. These
criterta are defined in the following paragraphs:

(1) Crrteria #1 is based on the helicopter using 100X of Maximum
Power for take off and having enough power to 1ift straight up and above
qround effect (See Figure 3-1). Once it is in hovering above ground
effect lTevel the helicopter begins forward flight until it acquires,
transitional 1ift and is able to climb at 450 ft/min (a desired standard
rate of climb) to the desired altitude. This criteria has some risk
sirce the pilot has no reserve power. It has less risk than Criteria #3
but more than Criteria #2 thus it is considered to be "Middie of the
Road" risk.

(2) Criteria #2 (Figure 3-1) is based on the helicopter using 95%
of Maximum Power for take off and enough power to inmediately beqin to
chmb at a rate of 450 ft/min. This is the lteast risky criteria since
the pilot has power in reserve and is stall able to climb at a satisfactory
rate.

(3) Criteria #£3 (Frgure 3-1) has the most risk. Using 100% of Maximum
Power the helicopter will only hover in ground effect. Therefore, at
an altitude of 10 feet or less, the pilot must vegin forward flight
and gradually increase airspeed to acquire transitional 1ift to climb.
The reasons for 1ts high risk are readily apparent. First, there is no
power in reserve. Second, the pilot must begin forward flight at a
very iow altitude.

(4) Crmiteria #. Structural Gross Weight Limits is the total upper
Tumt of gross weight the helicopter can carry under any take off criteria.

b. Gross Weight Limits are detemmined by four variables:
(1) Type oy Aircraft

{2) Criteria Chesen

{3) Altitude {Air Pressure)

(4)  Temperature

.
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CRITERIA #1
(MIDDLE OF THE ROAD)
100% MAX POWER, HOGE,

{ FLIGHT |
: TRANSITIONAL LIFY @Q |
f _\/ s\ .

H ) A

HOGE

i

R R WNW‘%

g GROUNS
NOTHING TO SPARE.

CRITERIA #2
(LEAST RISKY) |
85% OF RATED POWER. VERTICAL RATE OF CLIMB 450 FT/MN, HOGE

FLIGHT
“Red, |
& e
(4
—~ GROUND
POWER LEFT
CRITERIA #3
(MOST RISKY)
100% MAX POWER, HIGE
FLIGHT

TRANSITIONAL LIFT 2
o

HIGE .
—e ——~_GROUND

NOTHING TO SPARE.
‘ Figure 3-1
, ' _ 18




- T = T T Pk sy A K - 2
I ML NG T M L ST T T T R g S TP AT Taoiy LR SR e o m R 21 2SN Sk Y s .al’ R By ¥

c. Additiorally, Criteria #!, #2, and #3 differ due to engine power
Tmmits or transmission power limits of the aircraft. Thus there are six
tables:

%

é (1} Criteria #1 (Due to engine)

g (2) Criteria #1 (Due to transmission)

i (3) Criteria #2 (Due tc engine)

i (4) Criteri- #2 (Due to transmission)

g (5) Criteria #3 (Due to engine)

; (6) Criteria #3 (Due to transmission)

i d. The structural gross weight limit is a single value for each

helicopter and is only dependent on the type helicopter. The CH-47C
structural gross weight limt is given as 46,000 lbs and is listed at
the bottom of each table. As the name implies, it is simply not safe to
expect the CH-47C structure to maneuver normally when the total weight
is larger than that value.

e. In simulating inflight profile, the gross weight limits tables
are used to check whether the aircraft is going to be too heavy to take
off under the given cenditions. As an example, assume the pilot of a
CH-47C planned a mission that callea “or using take off criteria #1 and the
take off was to be at 8000 ft., 15°C, &nd a gross weight of 38,200.
Three checks would be required: First, does this gross weight exceed
the structural gross weight limit? Second, does it exceed Criteria #1
(due to transmission)? Third, does it exceed Criteria #1 {due to engine)?
In the example given, the answer to all three questions is “No", the
take off will not exceed aircraft limits. (Tables 3-4 and 3-5)

f. I1f the assigned gross weight had been 42,000 1bs, it would have
exceeded the value given for 8,000 ft. and 15°C at Criteria #1 (Due
to engine). (Table 3-4) The mission could not be flown as planned.
The plan could be changed, for example to take off at 6000 ft. (which
might not be practical) or change to take off Criteria #3 (which is more
risky but has higher limits).

g. If the assigned gross weight had been 46,300 1bs., it would have
exceeded the structural limits. To perform the mission the only choices
would be to lighten the load or get another type helicopter.

h. Appendix D contains a set of functions that will give a good
approximation of the gross weight limits for takeoft.
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6. VELOCITY LIMITS DATA

a. There are various types of data given in these tables but like

the gross weight 1imits tables, they are primarily restraints on what
can be expected of a helicopter in planning a mission profile. Velocity
Timits tables are influenced by five variables:

AN
iy NG

£

i3
]
2

2
=

&

(1) Type of aircraft
(2) Air pressure (altitude)

(3) Temperature

LY

o et ) L o ek

{4) Gross weight

(5) Condition or limit

b. Items (1) through {4) are self-explanatory. There are five types
of information that can be listed under (5):

(1) Long range
(2) Maximum continuous power

(3) Maximum power (due to engine limits)

(4) Transmission limits

[ S

e T A S
‘ A

(5) Vne(velocity never exceed)

S N\')-*' AT Ak S v

c. For each aircraft, there are 24 Velocity Limits Tables depending
on air pressure and temperature combination. Table 3-6 is an example of
the content of the Velocity Limits Table.

d.

The two columns under Long Range (Table 3-6) give the optimum
speed and fuel flow for each set of variables #! through #4 above. Thus
the CH-47C operating at 2000 ft., temperature 15°C, and having a gross
weight of 28,000 1bs will fly a longer distance if the velocity is

kept at 125 kts and will use 2072 1bs/hr of fuel at that velocity.
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Maximum continuous power gives the fastest speed at which a
helicopter can fly for long periods (30 minutes or more) and the associated
fuel flow rate. Ar. example fran Table 3-5 would be a CH-47C at 2000

ft. and 15° weighing 28,000 1bs could fly 167 kts with a fuel usage
of 3334 1bs/hr.
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f. Maximum power (engine and transmission limits) show the maximum
speeds the aircraft can structurally attain for short periods of time
(1ess than 30 minutes). Thus the CH-47C helicopter at 2000 ft and
15°C weighing 28,000 1bs has an engine that is capable of producing
enough power to fly 183 kts but the transmission limits the aircraft to
170 kts. Between these two columns then, the flight cannot exceed 170

g kts with a fuel flow rate of 3450 1bs/hr.

%i ; g. There is another 11m1t1ng factor called V__ (velocity never
{3 exceed). This velocity limit is detemmined by hel?sopter structural
L3 considerations. ‘s are used in the same manner as maximum power

; - limits described in Saraqraph f above. Since a value of 170 kts is

4 % listed for 2,000 ft., 15°C, and 28,000 1bs, this implies that the

v 2 aircraft can reach its transmission limit under these conditions.

s \3

: A 7. DETAILED FLIGHT PROFILE USING ALL PERFORMANCE DATA TAEBLES

o {

% . The example of a Flight Profile in Chapter 2 was intentionally simplified
?. L to assure clarity. The description of the various tables in this hand-
i3 = book, however, indicates a more complex set of considerations are normally
N 3 encountered in developing the flight profile. With the description

4 E provided in this chapter, additional information should be included in
4 2 the flight plan beyond that shown in the example and a suggested format
4 3 is provided below in Table 3-7.

5 TABLE 3-7

% 52 Helicopter:

4 E: Altitude:

9 - Temperature:

& o LEG DISTANCE AS CHECK TIME | GW (LBS) | DRAG | FUEL
. o VELOCTTY

LIMIT

Needed for each take off:
Weight at take off:

Type of take off:

Check transmission limits:

Check engine limits:
Check structural gross weight limit:
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CHAPTER 4
CHINOOK (CH-47C) PERFORMANCE DATA TABLES (235 RPM)

GENERAL

The following tables are the major information presented in this hand-

beok. If the procedure for using them is understood, a flight profile

for the CHINOOK (CH-47C) helicopter can be prepared in a matter of a few hours.
The performance data contained have been reviewed for accuracy and are
corrected to the best of our knowledge. The tables are organized in

the following manner:

Tables 4-1 to 4-24 Basic Fuel Flow Data
Tables 4-25 to 4-48 Delta Fuel Flow for Drag Data
Table 4-49 Ground Idle Fue! Flow Data
Tables 4-50 to 4-55 Gross Weight Limits Data
Tables 4-56 to 4-79 Velocity Limits Data

25




BASIC FUEL FLOW DATA
TABLES
(235 RPM)

it

gty

Sl ey
alicih

FSTe

PRPLAIE N

W

e

AL eX S b

e s

R

27

i

W

R i

” o) “a
£
i M

R L I A Y £
LR s G



1
e b oS ATAPEIICINS

glish |982¢ |ShSZ [Ls12Z |5¢YZ |8012z |enheZ |Szsz [zo8z |Onsz 000¢0h o

69Zh | 121¢c |O1hZ |SpOZ [lz61 |6€st |z512 |4hez [9hnS2Z [22€2 000°9¢€

9h0h | 22562 | 1622 [C061 [heél |26l [ hesl |Intz | 9422 |6402 0pp¢2z¢€

0S8€ | 9982 1 helZ [Qzet [Ye?1 1991 | 1cal [2Zhst | 2502 [heet 000492 |

L89€ | 2222 | we0Z [ 2591 Mow_ 82s1 1 es9l |éhet J 0281 8891 000¢h2

B8SSC | h€92Z | 6841 [ bpst | 95CT1 [€8€l |s6h!t | hSST | go9t |SOST 000402 o

o9t [Owt fozt Joor [us 09 Oh 30N |390H |391N (581) ~
SLIHOI3M

h (S4X) 3IQOW LHO114 $S0Y9
NOONTH)D

Wdd st2 dth=HD = Ld4YYOy1YV
D §%= $3YNLVYIJHIAL T3A37 V¥3S :34nSS3Nd
¥H/S87 NI gNOILIUNOD N3IAIOD 3HL ¥04 g3ivyy MOT4 13N
M074 13n4 d1Sve

L-v 318Vl

and il Sea--aRRe e s

S 1Y . " AT e 0 A
wrk haaeniitglhap i i i T

. , ot B Tl
; Il i R R e
Gt fa e LSS PRSI

- - N ?

r;%éLfki&Ei
T R ;

i3




~ .

LT

RSP IR

116€ {8€0c [wibZ @12z J6sV2 Ye912 Js2nZ [2L92 lstez 8292 — 000°0%F )
hGgL€ | 0L82 IhecZ |S€0Z [Shol |86l | 2122 [62Zh2 |1h9Z |90hZ 000¢9¢
809€ | BSLZ | 6022 |hepl 1081 jOcgy | L202 |90zz [hetZ 8212 ooo*2¢
69h€ | 1992 | h012 |Z9s1 | 6591 [me9ot | 2230 [0002 Jgz12 [ss6t 000482
| _ozee | nesz | 6002 | lnot J 9251 fs9s1 | szet {9081 | o081 [Ossd 060¢hZ
| _GEZE | €obz | 1261 [9€gl {SBYY 192wl [ 955! (2191 | 991 [O09SH 000°¢02
091 Ooht ozt Vot Og 09 Oh 30N 350H | 391y tse)
= - S1HD13M
(SiM! 3Q0W LHDI4 SSoyd
NOONIH)D
Wd¥ §¢2 Iih=HI = L14YHIYyLYV
D S~ $134NLYH3dHIL I3A37 ¥3s :3ynSS3yd
YH/7S8T NI SNOILIUNGD N3AID® 3HL ¥04 g3lvy MO4 13Ny
Mod 13Nn4 318ve
¢-v 318yl
sttt il s e s s et s S SR

‘,“.&a‘s}, }?..Q‘ %

Pl A s LAY it éﬁuﬁéﬁ?ﬂw&&h&&?&ﬁgﬂv g&r&rt&ﬁvﬁi&&ﬁ

N ¢

N

e

30




Sz9€ 18162 10shZ 8022 JShiz Jeczz 2152 [9csz Jge0c ft1ee 000¢0h
ZLhE 1824227 | hO€Z 12502 | Ses1 | 6h02 | 2622 |S1SZ | aelZ | hahwz 000¢9€
L9€E | €992 | w212 | 0141 | 8¢8I J 1801 { 5802 | S22z | 99hz | b2z 000°¢2¢
Z92¢€ | 9952 | €902 [ 8.4 | 66%1 sc2t [ €16l | 8BS0z | ¢02Z | 5202 00082
[ B91€E ! 08hz ] 0461 | hGol | 6SST | h091 | £9st | 0ogy | poat | trey 000'hZ
h €40€ | 20hz | 881 | Sygt | €201 j0sKt | 8098 § 9997 {uzst | b9y G00¢02Z
091t Oh1 0z! Vo1 Us 09 Oh 30N | 390H | 391y .mmw. =
(Si3) 300W LHOIT4 mmmwmw;
NOONIKHD
m Nd¥ s€2 ILh=HD = L4VYOy]YV
m D St :3uNLVN3gWIL 13A37 ¥3s :3unSS3yd
| YH/SEBT NI SNOILIUNOD N3AL9 3HL ¥04 g3iyy MOTI 13N4
w MO14 T3N4 >1SvE -
w €-v 319vl |
*
M
| . .
. s 25 i ,.,m.:.ww.&uw ARSI .i.ﬁ?i.huf.ri.&f...us...a- -

Ll 2 gy e, ek .a i b e an e B i P e .,.:...rw‘_ .r
W aizietiis L MR 5 A5t Ao BSR4 g LS S e B i St b S e

J )| R 2% 4 7 4 h«.
S S i H L O S i b ) g S B

- : - »

T

!

vt




3

T — AN

| sent [eZez Jzsnz tvzz fe0¢z T51cz Jo1932 382 ltggle Jhigz 00070F ]

P0€E 12€L2 [00Fz [sgopz t¥e let1z Josez S092 {fonez [Ogsz 000+ 9¢
hhZ€ (9092 [g912 Ohet fhgut [gc41 0512 f{énez |gpsz 5z¢€2 goo*2¢
Lh1€ 1 €052 {0502 9081 l€ps1 ligyy 0981 181z 9,22 hgs0z 000¢92
6h0F | SINZ [ 5661 [as91 €091 [hh91 [0gt €161 {0202 2,487 000*h2
€962 | 6€€2 [ g0 S9sl | hehtl Ja1q hS9l 1812y [zg941 L9971 goo‘o2 o~
051 [ok' Jozt! Joor J9s o5 Tou 30N | 300n |3o1n (sg7) ”

: S1IHDI3M

(S4X%) 300W 1HH[q4 SSoyd
H0ONTH)

Wd¥ s€2 ILh=Hd = L4¥ysy1y
3 S¢ :134N1Vy34u3y T3A37 v3g $34nSs3ud
¥H/S8T NI gNOILfUNgS N3A!9 341 uoy4 S3lvy Mo4 3Ny
M04 13N4 y1sVYE

v-v 379vL

o

ko b S ST R e T st

-~

et la s lib it s bt

T

. . A e % + A
. oy s s & Yo bl il TS o RN A
g g i AR RS e AT NS it A A N
R T T
,ﬂa ,v,! !sd/'v wtv

M

5 BB e v,
-

uﬁ.hx SEpRNTO ' ! e VAN DALYl




neth| 681c{ 10s2] hgtz| ZhVz| e802] Occ2] h9sz] 66l2] 61S2Z 000 ¢ 0h
wZihl HO0O0¢] hw2€Z| Lgsl] To¥l] LO0st| c212] S2€2| tzS2] Bs22 000'9¢€
hee€] Lhpz| selz] Lhet] 2€&1] onhsLt| scel] 901Z] 9s22) 4402 0op¢2¢
2.9¢] Otzz] zeOz| O1.1} 96851} 8091] 624V] €061] g202] Sc81 0no*g2
W coht] 0452] 6c61] €ggt| hwuht| eLwit] cZ9l] L0s1] geil] 0591 000¢H2
| osce| 6inz| zest| Sent] B0tu] sect} ssnhl] bist] e9Sti Zoht 00002
| 091 | okt | 021 | Yoy | Us 09 Oh 30N | 350H]| 391n (S67)
- . SLHOT3IM
(SiM) 340W LHDITS SSoud

NOONIH)D
Wdd¥ €2 Lh=HD) = LAYHUIYIV
D g%- $3¥NLYH¥I4HW3IL 14 0002 :3ynSS3yd

HH/S87 NI SNOILIUNOD N3AID 344 ¥04 g3lvy M0Td 13Nd
M0O4 13Nd Ht1sSvse

G-¥ 3714Vl

e b
TR Ry Ty es R
Y s

33

o

et

-

-
Fhpyo= e

N T Oy
A SR L a T

. e R

A

A
(Vagaties

£

N
.

200 LT

N

|
¢
f




€9s¢ | Shéz | 90wz | 6w12 [ Y Uz [ U5tz ninz 8992 1 z262 | s092 000*0h

L9SE€ | 0SLZ | £SZZ | 8ggt | hO6T 6561 ] h61Z | Othz | 9292 | £4¢c2 000¢9¢

YELE | SZ9Z | 2212 | segt | hgiy £841 ] 886l { hitz | 09cz | stz 000¢2¢€

€62 0Zsz2 ] c00z | Zos1 | 217y Oh91 | winl | 654y | notz SZ61 000¢82

O0cle]| 62h2 ] 9061 | Sygt el [ OISt 4991 0941 es81 | 1141 000¢*h2

SEO0E| 9h€Z| 9181 | hopt | Sty ¢ET] OISt | L9sy | 291 | 915 000¢02 <«

091 Oh1 0z1 Ooty Ug 09 Oh 30N 390H ; 391y (s87) i

(Si%) 300W jHOD194 mmmwmw;
| XOONTHY
| Wd¥ S€Z  3/5=HD = Ldvyoypy
M J Se :13YNLIVy¥3gW3IyL 14 0002 :3ynSs3yd
UH/SET NI SNOILIUNOD N3IAID 3HL ¥04 g3lyy MoT4 T304
* MOT4 13N4 Hjsva
v 9-v 3719vL
w |
_
.
w o st el T T A R S ol it ..,.?,..‘.,m.,u‘,,‘@s;,, ) - “,;,W:..p..,“.awnm.m”\.
i iy s A TS o OEReRv e I : -

A Rttt e BB A R M b A T
I TRy &

i,n.,.a.wmlc P gy B3




T ad i B

-—

e et ARt m | orrin et

' h
E6ht | €282 Loc2 | €212 "132 1 czzz ] zos2 84 ] oh |
f 62€€ | 4992 | cc22 | S00z | Spotl | ¢20 T s
21 2422 | losz | accz | s
Sh2 000¢9¢
681€ | 8ES2 | 2502 | bggl | 144
, ¢ 41 | Thet | 1502 | 8pz
| 1ol 1 hhh2 } S222 000¢
| - ; 0o*2¢
| om M unrm 0L61 | L1gt] 6n91 ) 2991 8581 1 8102 .12 | weot 000¢62
:uoN o:nw 69381 | 6351 ) B80St | 94q7 hOLV ) Yiey ) s161 ] 2441 000'n2
oom P2y c8Ll | Cumt] Yt stnt] bt | 6191] zao1 ] 8987 00002 |
91 Oh .
1 ozt 0oy Ve 09 Oh 30N 390H | 391y (S87) %
| (Six) 300W LHO9174 “stors
‘ S5049
* NCONIHD
w HdY¥ §€2 Ilh-HD « L14YYOy1Y
m D S1 13yNLYy3I4gNW3IL 14 0002 :3ynSs3yd
w YH/S89 NI gNOI41UNgD N3IAIDDY IHL ¥O04 g3lvy MoT4 3Ny
: MO 4 I32N4 51svye
g L-b 378v.
m
|
AR R R PO TR ﬁ...,awm? 2 il SRt uma&msa*@xe%

aukonilest i R ki
Rk i



[ sece [ 16s7 {necz [L1zz Thelz Joocz | 6092 [conz Jaste {2182 000¢0h
Zole | Z€9Z | €€2Z | 402 | 9461 (€602 1 €562 [ 9652 | 4gB2 1 8ESZ Q0n*9¢g
140€ | 1662 | Lg0Z {bggl | ScBY | 1061 | 0212 | S2€2 {0gS2 | 2427 00Qe2g
€L52 | SLEZ | 0961 1 hpy l [ Va1 j1€21 L2148 [0807 [ 9p2Z 10902 poassz |
9482 | 1822 [ 9581 1hi1gol {&hS1 1hasl | Ihst [ 2981 | et |Ccey 000¢hZ _|
ZoLZ | 1022 | 69L1 [ Egpl [ Uiht Tesht | g6t [ 9991 ££1 10z91 anne9z
091 | Oh! 021 |Op1 |Ug 09 Oh 30N .ﬂwuox 391y (s87)

(Si3) 300W LHO9194 ‘ Seeous
NOCNIHD
Wdd S€2  2¢h=HD - L4VHIYyIYV
3 S¢ $3uNLVyadh3L 14 0002 :3ynSsS3yd

YH/SE8T NI SNOILIUNGD N3IALID 3HL ¥04 g3ivy MON4 13Ny
MO14 13aNn4d s1sVe

y 8-v 318Vl

T i e SR
7y ...:r“.fu?nw.m:u., sl

T

5 4 O B R A AU T 4 A X




w

A e el
v

AN, RSN AR DRI Dl

T AT

W 8ZZh | FITc (2ZShe JOtie [£192 [520z 10zZ¢2 15962 11162 16572 000¢0h

m 0067 | 067 | ©22¢ |56t |USa1 [9881 | €012 |ilcz |a182 | €227 000¢9¢€

w The€ | TELZ F 1112 [009Y [ he%% 1145 | 1047 | 620z | 9522 9602 000¢2¢

M €ISt €952 | 8861 | 9591 | Sh9T 13951 | 1221 | L9ay | 1002 |cce 000°¢382

5 91€C | SSwZ | 1981 [ €21 [ 1001 {@zht | Ges! | 8991 | 194t la19y 000*hZ
BSIE | WEEZ | 204 [ LOHY [ €981 | hwe21 [ oinl |Ssnt | 2¢ST | hZzht 000¢02Z
o9t Oht o2t oot Ug ue Oh 30N 390H | 391N (s87) E

(S4¥) 300K LHO174 mwmwmwx

A

i XOONIHY

.w Hd¥ st2 ILh=HI) « L3VHIYIV

W J 6%- 13¥NLVYIAWIL 13 000k :3ynSS3ud

LT

MH/S8T NI gNOILIUNGD N3AID 34l ¥04 g3lyy MoTd 13Ny
#0714 3N4 Hpsve

T

&~y 378vVL

] o ome e S , Ae
B

5

L AN ANy LM A Bt




P T
-

e L -

-

N

R P o & R ST T S AT R AR TR 5] ER T A e by a1

2

AR B TS

P

i

forws:

D

P,

l99¢ T0Zez Tarnt
ML i _o~M oh“w m&dﬂﬂlnﬂﬂﬂﬂl 60hZ 1S.97 Jzh6z J00%7 0ooe0h
s P AL e nnn~ M:o_ 8L1C 1200z l9z92 Zs¢€z 000! 9¢
T ik o_m~ STLY [toal Istz {i1nez 6212z 000¢2¢
e Ml AL e oor. h6St 12941 [hzgy 2802 jzosq 00o¢s2
s i o m~«~ LSkl 10191 [gi14y Lz81 18197 000¢n2
o - - c“_ cm-_ L2€1 119ntl |szgy 88S1 9.k 000*
C Ve 09 Oh 30N 3904 [3pn1 — &
(S<iN) 3004 L4914y — mmmmww; )
$S0y9

AOONINH)

<

- e W

Wd¥ g€2 Ilk~“H) Ldvyoyry
I S- 134N1Yy34May 14 000y

$3yns
HH/SE8T yI SNOILIUNGY N3AID 3 e

HL ¥04 g3iyy m
074 3
NO4 73Nn4 5psve ’

0l-¥ 379yy

Ty, T




.
B

>

SInrehs :'#"frxww#,‘aal;g;w"h:m,-;-;r By 2= M - S AP a

T

Lot

g

2PATPELN s T, TG

RPN N b e s Sy

Gty

T

&

MM”M ”HMM MMMM Mm- Tebzl e1z2] otsz Z6ez] s.0¢l tisz 0000k
61l Stét] 900z] 4522 Bbh2l sel2] Leng goot9c
€Z0E| 6zZn2z| 120z 90g1 6ol 1te,| 4202 6222| s2nz] tetg ¢
L162] 60cz| ggsl{ Zggt 1091} sc91| grad 9861] nsl2! 4961 MMM.MM:
MHQM 2122] LeLif ézgt 19%1] 26nt] su9t 8941 1681] scet 000¢h2
ooﬂ MMHN M“M~ Mos~ Tz1] zoct| sent ZLS1) wh9tl L2514 000¢02
Y01 ol 09 On 30N | 3950H| 3oty (S87) &
(SiX) 300W 1HODPq4 mmuw“w-
XOONIK)D
Wd¥ s€2 dih=H) = LdVyoypYv
> St 238N Yy3gNay 14 0004 :3ynSs3yd
YH/SET NI gNOILIUNDY N3ATD 3HL ¥04 53lyy MoT4 1304
MOTd 13N4 31Sve
Li-v 3718yL
i s R S AT Gl Lo ok e L S e A

/\.‘ ,

i &H‘H,a.“

QLR LTI




a7 R e,

EETR P e e s

.

R s

AN TS,

o
&

B e

R
RIS

T

ek

LS

e

A

A AR

AR e

¢
et

=

£

PREANEX

-

X

e

JERE

2R
T

9SEC [ 9tiz [ 29tz | 9022 | 097z [ Se23 6192 1 814z | gr12e | hzez 0000k
080¢€ | hhsZ | 9212 [ S00z | 9961 SL0Z | theZ | 6652 | 0582 | Ocsz 000t 9¢
916z | 16€2 1 0202 | 9¢o1 | holy | c281 | 0012 liez | zz52 | 9922 00042¢
01821 1922 | 1881 [ 8gql1 | 1491 | 0491 v¢8l 1 1s0z | 9zz2 | 6202 000482
E1LZ] LS1Z] 9941 | hggl 66h1 | 1est | sael | 619y W56l | 8421 000¢h2
U192 TL0Z | €491 [ 8zp1 | 65€1 | 9sc1 €esl | 9191 | coct | sz 00002

091 okt oz! Ooy Ug 09 Ok 30N 390H { 391y (S87)
SIHOI3IM

(SLX) 300W L1HD1494 SS0Y9

NOONIH)
WdY §t2 Iilh=HD = L4VN¥Iy1Y

J.S¢ $3uNLYy¥34NIy

14 0004

¢l-v 37avl

t3ynSS3yd
¥H/S87 NI gNOILIUNGY N3ALD 3HL ¥04 g3ivy MOT3d T3N4
M0T4 3Nd >1sve

40




.

-{:’ﬁu-u L

.

M

:

w 812Zh | £90¢ | 21h2 J 140z f 98561 8902 | z2¢c2 Ji8s2 J4¢cB2 b6h2 000'0h

§ $88€ | 6282 | €22z | 9

i hzY

| N 161 €91 1Ze8l | 0602 | t0cz | p2s2 €522 000¢9¢€

w 9 92 | LEOZ | 851 [ U991 | 9991 | 4481 0902 | zn22Z | €02 0oo¢z¢
1L€€ | 69h2 061 | ¢L

W ; S 091 [ 8051 11251 | 9891 | scat agétl [ €1ey 00082

w 8SIC | 1¥EZ | 06L1 | bgpt | Zovy | 1g¢ 82s! | hE91 | Optl | Z4s1 000t K2

5 €862 | 8612 | 6891 | Spet | 1z¢1 {052 S¢LE€Y | 8Cht | 10ST | 68€ 000¢02

Am 091 Ch? ozt 0ot Ug 09 Oh 30N 390K | 391y (s81) ~

: (Si%) 300KW 1HDT94 mMMthx

P

m NOONIH)

w Wd¥ s€2 ILh=HI = L4YY¥5y1Y

ﬁ -

w J g2« :3YNLYH34HI] 14 0009 :3ynsSs3yd

M YH/S8T NI gNOIL1UNOSY NIAID 3Nl ¥O4 S3lvy MO4 3Ny ,

: MO4 13N4 >H1Sve

:

m El-v 379v.L

i

¢

..WW.

v

s,

AL B ) ) YOOy e & 1, donf i By i
D e TR T K S AS R 68 o i

e . | . s : PR St O B it
Dty o Hh sttt s SRS A R O R B \.an,ev,w‘\u wtﬂ M B BTN e .:?‘,._{ Lk ip A S s

s




;
y
b
m
W Tnoc] cigz | c0cZ | 6602 | TeVz | cel? Ozne | 969z | cLbZ | tV9Z BUTYOF
m szcc| 609z | nelz | B1et | 0581 ] Ocet1| 6912 | hOnz | 6€92 Ontz 000°9¢
v Tclc] 2chz] 06t | Isc1 ] Ye91 ] besl ) whol | BCIZ | 2€€2 €0tz 000¢2¢
W 9c62z] nizz] zhe1 | 0091 ] LzS1 | £SS1} wes! | L681 1902 | Oget 000482
m cce2Z| 691z 9zet]| Zont ] Setl ] 60m1] 8SS! g9t | 0BV | 591 000¢hZ
5292| 80z 24291 Lect] Phél | 622t 1inl | hontf £5S1 ] Onbl 000¢02Z |
09! Oh1 ozt vo1 Ug 09 Oh 30N 390H | 391IH ({s91)
. : SLHOI3IM
(sid? 300W (HOIT4 sSoyd
NOONIHD
Wdd¥ Ste dLh=HD = 14Y¥Du1Y
D S~ :3yN1LY¥3dW3L 14 0009 33unSS3yd
HH/S87 NI SNOILIUNOD N3AID 3HL ¥0Jd g3lvy Mmo3 13Ny
MOTd 13N4 HiISVe
vi-v 378vL
LB I ot s i) S S R e S S B et o A P e g B P a2

A e o ST TS

3
¥
[
{
1

42

L
prezata

‘\ﬁﬁ?{“}‘y

*
AR




P

-
e
I p

PR
R

% t
. !
¢
; M
{
H
w
f
TZne 120s2 JO1cz VShic |B8eYz [212Z [0csZ [ezZez |9zle |0csi2z 000*Ch
860C | 2602 [ 6312 {Chet [ %601 [Gost | 9622 [9052 | 9642 |9€h2 000'9¢ w
H €062 | 9€€Z | 1961 fLgst J 414t JlgLy | w102 [1222 j82Zhe [hele onone2ze
m 6522 | 002z | ¢181 {€t9y [ 6591 |S091 | 0sst (€961 |Scl2 [2hé1 gpotge |
; G592 | 2602 | he9t [Sznt |91t |Shmt | 9agt j2€21 o8t flict 000¢h2
£
3 4hGZ | €00Z | 9651 [ 8het | 9061 [O1Ct [ cnnl [B8251 J 2191 [1shl 000402 o
6 " B
Oh ozt 0o Ug 09 Oh 30N 390H | 39lH tsg)
w 09! ! 2 kil - SLIHOIIM
¥ {SiX¥) 300W LHDIT4 ssoys |
i NOONTH)D
i
R Wd¥ 6€2Z  DLh=HY -~ 14VHIy1Y |
w 3 St :3MNLTY34KWIL 14 0009 :3unSS3ud |
M ¥H/S81 NI gNOILIUNDD N3ALID 3IHL ¥03 g3ilvy MOI4 13N4 “

Mo14 13nd H1Sv8

s

e

)

!

i -

i Sl-t 379YL

s

i

4

]

y

)

A

;ﬂ:

¢

v
,
.
,
5 - ok, ST A Y b o, ol g AT s Lk s R G oy A i g BB
g2 et b s Sl R SO R R i R s G A s R e i S A L
RIS B il XA Chaa v ) )

Q

' -

RN ,‘..f..g.».ﬂ.mn»." Akt 1SR .awﬁ.wﬁém.ﬁ\ " \i.,“:. «ngﬁﬁ im....wmréhﬁ,ﬁr..m; p». o .‘h «;n.m,,w«...»a.,,‘pﬁ.* ..A&,,W,s,ﬂ, o




R e SET

- e

NIRRT

A AT

TR TR

pyzrearernaias s,

AR S TRk

48€E] SS/Z[ wetz ] etzz| Zolz | 01cs 0s92 | €9s62) 9,2¢| Ogeg 000¢0h
920€| 9Lh2Z| €cl12] Lgel | Lpot 99021 1sc2| Sst9z| 4s82( 9¢sz 000¢9¢
06L2Z| SOcZ| 2961 8441 2941 | €sg1| g0z L0ez | 9zs2| lgzz 000¢2¢
8S9Z| 0912 ct181| 6¢91| 8457 8591] 1sel | 1coz| 1122 ]| ooo; 0Qp¢g2
6SSZ| hh0Z| 9891 64pt Ish1| 9gnt| t1het SBL1] gz6l | B9/ D00*h2
Z9hZ| 1S461| hast| ée9¢1 1161 ) enet| sznt ] 0794 9991 | Zp5y 0QQ*02
091 Oh1 ozt 001 Og 09 Oh 30N 3904} 391y (sg1)
(S4X%) 3Q0W 1HD1494 mmmwnw;

AOONIH)D
Wdd €2 Iih=HD = L4AVYIYlY
9 S :3uNLYy34W3IL 14 0009 :3ynSs3yd
YH/S8T NI gNOILIUNOY NaAlo 344 404 g3ivy Mo14 13Ny
M04 713N4 31svVE

91-v 371avL

44

,
N o Bidysms it
N R o T BT Hilisions

+
|

o =
FY 3 s

5
sy

o

—-—o




CETHY TIROEY GEVZY &70Z[ PedV[ 8902] scc2 S19z] 0482) 1S 000¢0h
“OVBY| SZIZ| ZsVZ| Usgt] 2081| c¢981] gg0z 1€z ens2| Lh22 000¢9€
YOSC| &hSZ| 6661| Zzst| €€7t] Oz9t €99t} 150z} se22] 1102 0npe2
InCEl B9€Z( I1e81| 99g1| Sgehi| 1smt| ggol h181] Og6l} hgsy 00nen2
LYOUT"8T22] 90LT| Zzu1| 92C1| scci]| zenl| 2091| 1z¢1] 2s51 000¢h2Z |
hZezi zé60zf 1091f Oszt| €g!1]| £0Z1] 1cei]| hOhy] guh1 6s€y 00002 ] "
97| OhT | 02! | Yor | Js 69 Oh 30N | 39504 301y (sg1) ~ _
. . — SIHO L 3IM
tSix¥) 300W LHOIT4 SSouD
YOONIH)D ﬂ
Wdy s€2 dih=HD = 14VHdyiYVY
J g%= :3YN1Yu34KWIY 14 0008 :3y,,5SS3ud

UH/SET N1 SNOILIONGY N3IAIO 3HL 04 g3lyy Mo14 3Ny
M0T4 13Ns d1Sve

A N SR T}

A

iy

e

i

Ll-% 378Y1

RN (U WAL 7

A

st N N sadab e danp i & St edeind
ST . s SN o B s RN B S RS gt e




“*
N

L4
-
-

3
5
agk ™

i
'&:.

ey
T

PO

L oy

A e .
R ———y

m Liie) seLzy €1z 6602 | L20z [ w12l zniz Thiz| ¢wbc] 8¢9z 000 0% :
M €LZ€] B8hsZ| 9802 ) Ssgl| Cc81| 1261 2212 8lhz| w992 | 9nc2z 000¢9¢€ m
‘W 800¢C} SScz| hzeol 61¢41] Sq%1 ) 0221 Tcel | S€1z2| gee2 hgO2 000¢2¢

_W S€82| 1LVz| guLn| ébssi| 2ot ] vest| zis1] 6s81] spo2 Ls91 000'82

Hw 8892 hS0Z| Lw91]| hipt| ShCt1| s9¢1] 91g1 1591] s84V] 1691 000¢H2

Am bSZ] 8S61| 2zhst| Tgzi| o<1 | ec21| 19t Ihht] teSt] s0nt 000¢02

M 091 Oh1 oz! 001 Ug 09 on 30N 390H{ 391y s8] ~ |
W (SL%) 3Q0W 1HO174 mwmwmwc |
i |
W NOUNTH) h
Aw S q““:MM~ ILh=HD = L4VY¥OIy1Y E
w - 3 H3dhW3l 14 00ng :3ynSS3yd

m YH/S8T NI SNOILIUNGD N3AIS 3INL MO4 S3lvy mMo4 13ny w
w M0o2 3N4d H1sv8 W
!

Lavy
2y

8l-t 319vy1 R ¢

B

i

¥

%
vy
)
r

)

Sl R L A i R SR R

AN
\

N,

e R S B O A g S S

2.3




e AR

SRRy e

Y

ERs TR

it

c1ge 19922 | chez | 2912 | totz |sezz | 6952 | 9882 2ozt Y €9L2 0000k |
Y.0C | OhhZ | €802 {Ocel | U881 (6861 | 8922 0€sz | 2642 | 6hh2 000*9¢ |
cssZ | 2522 | 6061 {Besl | €691 [BLLY | 900Z | €222 4chZ | hole 0o0o*zZt V
heo2 | 5012 | 9541 | 2zst | €251 | 08SH 2eeV | Bhet [ w2l | L161 000482 g
902 | h8&tl | 1291 | 9241 hze1 § 90h1 om«miw €01 | Lhel | 2891 000*hZ
Tonz | seet | zist | sezt | heet | zezt | iec? | Ben1 | geSt [ O9ht 000402 .
091 oht ozl oot Us 09 Oh 30N 390H | 391H m»mmuw;
({sid?) 300W tHO1TS ss0y9
NOONTIHD ) A
Wwdd s¢€2Z dLh=HD = 14VHINIV
b) m_."um:pqmumzuk 14 0008 :3unsSs3yd

¥H/S87 NI gNOILIUNDD N3AID 3KWI 404 g3lvyy Mo1d 13Nd
Mo14 13N4 DISve

g

6L-v 319vYL

i

o

R AN VY

T TP K P

Sl Hb S b’ AN SR ot N R A PR i SN LS SR

.

s oAk r e Aot Sl
A YA e Tl SRR AT

e SV
RS I A i
b

-~ sttt AR )

i
- .

|
T




MMH . G
b . |
i
&
W.
;
%
¥
§ Zesc€ ] 19g2 ™
: ¢9hz 1 Bszz T 6eTz T 5sc2 T 5122 Choe | g9cc | Sa8
: 820 { €9h2Z | 112 bel | 9461 1202 17e2 | &4 : -
,««A - Q
m 0122 ) 1€2z | hia1 heet | 6gi Ohet ( 9g02 :\N T e S
w - «2] ens2 | 0g2
1 €292 ni02Z | 554 Begtl | €991 { 4 : o
w B - - €91} heo! 120z | 1022 £261 Qg
M, SU9Y | bppt | 80by 0Shil | 4091 | ¢4 o
m L1EZ | Ohgt | zOSt Stel | L9< o B L vailvied |
| ¢ h621 ] zzn! | 0¢g 0z | H

- — — - 1 { g9l [ 019 00002

] Ug 1 Ug (s3] Oh 30N 390K | 351y {s87) 2
(STX1 3000 1H5T33 SLHO I 3IMm ¥
SS0Y9
HOONIHY
WdYy gt2 Ilh=H) = L4¥yoyty
3 S¢ :3yNiVyagway 14 00Gg :3ynSs3yd
¥YH/S8T NI gNOILIUNgH H3AI® 341 yO4 S3lvy mo14 3Ny
MOT4 13N4 H1svg
0Z-v 119vyy A

o e it ]
AN R S

AR

o 1l AT RS e N LB L 2 A S P W
ALt R L ..»,»..wx..w R e e T, RIS A

by
0 b

L S B AT s M ET 5 e S 3108 SRR b
SRR o R o A S ST R R

Ny ” . . R

e

it e O Bty i Pt i AP A ST S p A St R SR e o




e R S PR e, TSN gl NEET R

s

Wit

RS

LA

AT

AT

RS S o

N

A ANEES
AN

5

£ 73 b e

W
o e

Pt e
e

R

SR

S

e St

2
e

i

Teew | 20t [ Othz | 8012 | 8g61 | 1802 | wicz | 989z | 8otz | oSz

000¢0h

96LE | ShLZ | 1912 | hygt | 894t | 0981 | ge0Z | S€€2 | 1pS2 | 8522

000¢9¢ .

L'hE | 68h2 1 0961 | €491 | €191 | 0991 | 9G5! | €50z | 0522 | 6461

pngtze

6C1E [ 2822 L9411 [ O¢cgi | 901 | 12h1 | On9! | 0081 | 0961 | €241

0gptse

1682 | ¢11z | €e91 | 8z¢c1 | €6¢1 | boct | 9obnt | Szst | woszt | Sssy

080¢hZ _

1992 | 2861 1251 Thzt 1 4nltl [ 99711 9g21 L€y | 96ht | et

00002

091 oht ozt Cot Ug 09 Oh 30N 390H | 391y

{Si%) 3Q0W gHOI4

49

(s87)
S1HS 13N
SS0u9

s

AR B

NOOMIH)D
HdYd st2 DLb=HI = LAVYOYLY
) gla :138N1VHI4KIL 14 00001 :3ynSsS3uyd

BH/S87 N1 gNOI4I1UNEpD M3IALD 3IHL HO04 g3ivy mMOoId 13Ny
M0OT4 3N4 H18vd

te-v 379vL

i S

BRI ~

T
Fa L._&M RGbAS s L AR

TR e B oo

AR B Y

Ly S35 AP LS st eab ki f

v

- a -

i

AL

AN




S

PRI N

ey e tatalip Moye rw ey ooy

V' 1] 28921 cL€2f Lz1Z) 6wYZY 1L12] 9enZ! BZeZz| O9IC) hg9?z oge+¢Ch
wleT| 9152 4502 Lggl| hwZ¥1 ] 0zet| 1612 TShz] s1i2) hotZ 0oCt9€
9z6z| 2622Z| 9281 €9t LeF1} tist]| czet| Intz] sgez] 1802 00ptee
60,2 601zZ| &1Ll bwzst| nont) c€1s1] re9l] 6981f 1402] ScB81 DOOEC
Zsséf 1Sst] CesSl| Zret| 60V1| sect) 9enl| L2991 Lollf 2191 000'kZ |
D1aZ| Lw81{ Syhl] Sgzi| L9311} ¢8l1] wigV| Tlh1] 1151} S8l 00002 |
091 Ob 1 0z1 001 Ug 0% Oh 30n 3c0H| 351 {s81)

—(Si»7 3004 1H5173 N
ACONIH3
nWdy ct? dLh=HI « L14AVHL: LV
J Se 134NLTyILWIL 14 00001 :;3ynSs3yd
¥H/S97 NI gNOTLIUNDD N3IAID 2wl H0J g3ityy MOT4 304
¥Oo14 13N4 DSV
2Z-y Z78YL
S st s by

el

£1.084

TR O CR e 3 Pt R T S PP AR g

S AR fat

L

Wi en Sl TisIoh

ksl

. o St e
WAL ahA b

e
dras

"
SER L,

it

i
N




3

x

" 19.c |806z |ennz lho 2y 1

m = - 44 h_Z 1622 [6692 [2467 |gett llzgez 000'0h

! . € {59h2 €602 [Lgopl |hgB 100z {¢e22 |9¢s2 582 |hibz 00n*9¢
R StLZ |Zetz js98l |Oz,1 J9.9

: ~ 2¢ 71 10441 18002 [Stczz {zoh2 O¢iz 0ootze

i 152 zZo

w - S€0z | hOLY JBegl [9sht 16951 8971 ltwey loriz 8481 gaggzZ

: 99z 1 £881 18SS1 1€oel [9¢tl l9szct |ceqt 2891 _joge! {S991 0004hZ

g JU T he
”m 2922 1821 LERT A XA hel g glzl hhE?' hShl |ph9s! heht Ouo.ON.A
1 091 fowt lozt {00y |ug 09 on 308 [290H [391y (S87) = |
W (Six) 300W LHOp"4 mwmwMWt |
* X00NTHD [
: Wd¥ st2 2éh=HI = 14Y¥3y41Y

44

¢ HE

3 D ST 34NLIVY3dKW3L 14 00001 :34nSS3yd

3 ¥H/SET NI oNCUTLIUNOD N3AISD 3HL ¥O4 S3lvy M0OTd 13Ny

By

.W M074 3Nn3 51Sve

X

]

,~ €~y 319viL

1

A

¥ .

3

E

20

,umv

9 . :

o S g v e o i
e R




Sk
Bk

&

SRR

ot

%3 .

¥

i

m

<

2

M.s

M Y t1ec] ewogl zssz| sszz| ¢scz| tenz]| sneZ ] tete] szsel Lge2 000¢0h
4 cric| t1esz| zgtz| 21oz] 9961 1012 sinz| sogzzl raez] 6852 000se
,,,,A s992| (812} 6881 Sor1] 8zZL1| 9¢cgtl 9p02 1 4€€2t 24921 0322 ngpeze ]
¢ 81hz| 6661] S041] t9gt! 9¢o1] at9y]| 9zet| 6102] c122{ Aokl 000482
b 6222 €581] S5S1] SOp1 | Ysvt1 ! 12p1i s89t{ Thsi1] o981} Q141 A00LhZ.
.,\.m 1812} B8€s1] O€hl ! 9921 h2¢t1 ] 2921} 19€l ! Banl} ¢191 4 LGkt 000402
13 h ! 0 ug 09 o 30N 390H | 391K (s8)
: 091 Oht 02z ot C b Jlsel,
: (S4%) 3Q0W LHOIT4 ScONd
:

W NOONIH)

w WdY stz Ith=HY = LAVHOIHLY

Aw D S¢ :3uN1VY¥3dH3L 14 00001 :3ynSS3yd

4 ¥H/S87 NI SNOILIUNGD N3IAID 3HL ¥04 g3lvy Mo1d 13N

I MC4 13N4 >isve

e

. yZ-v 379YL

2

1,

i

|

s irr s vt ey

L

A b SRRSO R VDA SR
“redepling -

Lty nga oy it B Rl RS Y g i b s

PR

G

o
: e B
hisru et s A Y

Y

T T

]

P N».J.,.f, .,

kg T L Y AR oy LY 000 SR I Rt A N S A K

bl

RS . i
g g g et TPy
sy vﬂu&y.ﬁ,mx.;,..._; >

et

SPAEE AN R A By

g

bty i

4o

J AP

i o




b
>

T

Eak Sy T e
S

TR Y b

-

Rl

LRI QR TR S

(235 RPM)
3

DELTA FUEL FLOW FOR DRAG DATA
TABLES

NESATER, JAL S L NS Re

¥
¢

Fv.

Violi b

Pedialy

et

. Lyt SRS r I AR Pk AR LR PSS
Suseaian st n AT A S B LA AN SR H S
S E ¥ ¢

Lo W S R T s\ o
e B SR e

S S e AR ES SEN v b IAER 5 B SE A A  A




-
¥

Y W ER R

©n NP

At iE,

-
=

2

CTER AR I R S T

PR BTRIZAS

TS RBRT FA SRR

L DR AR

S

5

s

B E o BT ey

SR A

-

wu&uﬁegm».«k?

e

hZES

8Z¢t

99g!

g0}

€55

1€2

69

002z

8L6€

9z

hee!

€18

€lh

cil

1s

0s!

ZE9C

1251

hZéb

Shs

he

el1

ht

001

982!

0¢cL

S9h

0L2

Lel

8s

L

0Ss

1334 34YNdS
NI
9yua

55

091

ObhY

0zl

001

0g

09

Oh

SIN NI

Q334S dlv

S R SNl

+

AR s B

NOONIH)D
Wdy stz dLh=H) = L3VY¥OYIV
5 g2~ $3IYNLVHILWIL 13A37 VY3s :3y4nSS3yd
oyyg 1YNy3ILX3 ¥04 ¥H/S87 mold 130y NoI1ld3y¥¥0D

Sl s siist iy ddianiini W s s TR L
N 4
Lo e -
O R T S ¢ g S N A .
s ™ S R R it it P B L s, > Sl S SR P SR SRR A
= S e AL

G-t 314Vl

P N I e e e b ad

_:a,\.; slo.w,\_ P.Nﬂ%mﬁx 2, ﬁ%ﬂ« ,.V,.

’

i v agnidy

ALY




( Thah | z0oE | 1627 1108 sis | 91z »9 002

4 1334 3uvnbds

i cagt | L1z | s62Z}| Z29¢ Sg€ zZ91 8h oS! N1

m 92¢Z | ZLel | OLsg s0s 962 g1 rA 001 X ©
¥ - Yyua b
B 8901 | 089 Zhh 0s2 62t hS 91 0s

¥

¢ 091 | owt | ozt | ool | o3 09 Oh

7

: Siy N1 g43ds ¥lv

NOONIH)D
Wdd Gt SLh=HD) = L14Y¥ONIV
D S« $3yNLYHILW3L 93A37 Y35 :34nSS3ud
ov¥Q 1YNy¥3ILX3 ¥04 ¥H/SB M0T4 13n4 Nol11D3H¥O0D

R

e

92-v 314Vl

e 4 3,500 v i i gl o Y PR [y A AT o 9 o S L b, .~
i aeap sl b e R D AR DT R
" -

sty /ﬁ.xg.,.

M okl

10k g b gt 2, Buhs Sy BT, £ A I b v A A0




R R T - -

pr——
P R

X

e T

ST

T EF P IR St FE S R Y

hhhbh ] we22T 9291 258 28h evez 09 002z

A4S IR TS B X4 A A Y 19¢ €917 Sh ost L334 3uvnes
veUCST 08T 228 | 2ih The b)) o€ o0t NI

he9s Oho Sih st 1zt 1S S1 0s Sveo

U9Y Uh1 021 ooT Os oY on

SiX NT a3345 §ly

£y

P r AP O S SN AYES

L

St

-
SRR

S
=

| e tis: oo W
R %
TR

N . e el 3 0 e g T
e ST 0 R ol S e RIS mn&,»,ﬁv

x

BRI

XOGNIND
Wdyd stz Ilh=HI « L1dV¥Du1y
3 St 13YNLVyagN3alL T3A37 V3S :3ynSS3ud
SYHA IYNu3ILx3 ¥o4 ¥H/SET w074 I3ny NOI1L1334¥03

L2-% 3aYL

N : AR TR PR ot ks LR
R AN LB JAN A VU DB Ah o A DI

57

N RSN B asent st e o i e



po

O
X e v

.

S el AT o A S o

860h | hBRZ | LEST| (&8 Sgh z261 LS 002

sgs2 | €291 ] 2511} 049 The hhl €h os!

geet | €1zt | 842 hhh 822 96 82 001

Nos 1K) 88¢ zze htt gh bl 0s

091 Oht ozt 001 Osg 09 Ok
Siy% NI Q3348 dlv

1334 34v¥nds
Nt
9vaa

58

Tk v Tl By,

YOONIHD
Wdy stz ILh=HI = L4YHDIYy1Y
D S¢ :38NLVE34n3lL 13A37 Y35 $3ynsSS3yd
OVY¥Q TYNy3Llyd ¥04 ¥H/SHT ¥071d 3Nng No1is3yMod

B AR Gt S e A s

s

ek

gc-v 374vi

-

e S BT P

GRS A

I BT

iy

AN o R o el A BT R T T S § bt o e wisst 1 QI 0t o i p o
RGN, RO A R AR AR LA D e s ettt s s Ao ikt v e st i b
t . /
..,

it R RPN

- 4

i i L i BN 0 B T S B R R

t o i ix b, R P PR -

S AS L A b s\ % Rt T RAO .

R A R e _Au.\x?u. ?ﬁ,{.%ﬂ%gﬁf;.. s,
rei

e S R R
oAy

K




S e

R P ER I Tk DGR DA

l9eh | €01€ ] Bl 200!] 915 iz h9 002 a4 v
1334 34¥Ynbs

01, | s9zz | 982f 9s¢ Sg¢ 191 8h 0s1 M
N

8ShZ | €Zhwi1 | LS8 L0s Ss2 (91 Z¢ 001 &
Sy ua )

021§ 649 1eh Zse Lz hS 91 0sS

091 Ob1 0z1 001 Og 09 Oh

Six NI Q3345 ulv

NOONIHD
WdY gt2 dlh=HD « L4YHIy1Y
D gZ- :3¥N1VH3dHIL 14 0007 :3ynS<S3yd

9YY¥AQ IYNY3ILXI €04 ¥H/SHT M0oTd 1303 NOTLlD3y¥OD

62-v 379v1

e +

RS

. . - (72 a,m Iy
P " ik i Cinis gl o e o A8 : DR Bd £ R oo et
ssialia st i gt aini s sk s et A s e R s e




“‘ wm.nm.,

lish |[s62Z [6091 | 6€6 | O8h 10z | 09 i 002
— - ————— 1334 3UVADS

zZnhe€ |9toz 902! | 80L 8¢t 1S1.| St os! :

N !
€L1Zz |2c2l | 808 1Lh 8¢ 001 oc¢ 001 o i

Syua © ;
1001 {2€9 |Otw | €€2 a1t 0S st 0s :
091 Ch1 0zt 00! 08 09 Oh #

Siy N1 3345 ¥ly

NOONIHD
Wd¥ stz d2h=HD « 14VHOylY
9 Sa :3YNLYHIALWIL 14 000z :3unSsS3yd

ovy¥a TVYNy3Lxd ¥0d ¥Hs/s81 mo4 13Ny NO1L1D3y¥02

0€-v 319VL

e AL b N
}

iy ety 100 FEA b g Lot AL 3 . . N ‘o ;
bttt B et Wi s i S AT AT SRRt ng,




Al T

TR s b g

Zhib | 1hgZ) 11l geg bhh 481 95 002
hhOE | L1gl| ge1l| phog 9¢¢ Zht 2h 051 L334 3wvnes
: 9hel | O611] h9y Ohh hze hé 8z o01t NI
m 4689 S6% 98¢ R4 211 Lh b1 0S Pvuo
.w 091 Oh1t 0z1 001 Cs 09 Oh
wm Si¥ NI Q2345 yiv
uM NOONIH)>
;W kdy st JLn=H) L4v¥yoyty
W D St 13¥NLYY¥34H3L 134 0062 :13unSS3aud
3 OYY¥A VNy3ILx2 Y04 ¥H/SBY moIs 30y NppLld3yH0d
,m te-p 27994
i
:

i g
£ 8 AN m.\ﬁ Fa

N L TN T S Ty
\ ni.ﬂ%cﬁhﬂuvwo S A QA»&; ey m.mwnamv i .?3. iy

catp o
AN

" . A ek c. )
AR AT A Pt

.

yof
ol

s

ﬁ._aZ

‘In
(&

3» 2
[ 4

:.I ¥ dw

;

a —
P
=i

&
e e
o el

o

st




AR mlen Afr £ T T2 T

Ly

0zge |steZz |82Zm} | o€® €Zh gLl €5 002z L334 3MYNES
sg(Z |69 5.0V | w29 L1€ hel 6¢ 0s! N1
ghet |9Z11 €24 €lh 112 68 92 o0! Dy ya o
LE8 99G 19¢ 902 901 gh €! ]
091 LER 0zt ool 03 09 Oh |
S)y NI Q33ds ¥lv¥ o
m;
HOONIHD ﬁ
Wdd St2 Y h=HD = L3¥HOulY i
3 g¢ $3uNLv¥34KW3L 14 000z +3ynSS3ud m

ogy¥da 1YN¥3L

i

5]

{x A D Jr,
Ay R e

y3d 304 ¥dH/sS8 M

AN

014 13n3 nNo1LlO3u¥00

37971

s B o . L W oy i3 S & Loty i !
Al b O i R b R B s A et ek Mottt oo iy

L1




0Z9h | 8682 | 81971 056 19h 102 | 09 n02
LShE | 0Z1Z | et 10y 6s€ | 091 Sh 0s!
_ G622 | gtel | S6¢ ZLh 8¢2 oot o¢ 601

1334 3¥¥npsS
YR
9vua

R 5 48, i o i SN Py, e, SR A Y S e A 3 A e

A

B €€1l f ecyg | Bse | sez | g1t | oS St 0S
= 091 Oh1 ozt 001 Dg 09 Oh

i

k: Si1x NI 03345 ¥1v

MYOONIHD
Wd¥ gt2 DLh=HD = L4YNOIHIY
D 6%~ 134NLIVYHIIWIYL 14 000p :34nSS3INd

AL g e Lo F e « PO S

: 2v¥Q IYNY3ILXd Y04 ¥H/S®T w04 I3Ins NOjlD3NYOD
& cC-v 31gvs
T

AN

R
AR

@

AT i B Ealt b A
3 éu.(vx..,rﬁ.m.. P4 Bv,v...» i mn.ml‘ il

,

o el S R i o b RSN s g T b s s e e bbis et

BRI st o 5
B




v

oy e e

# Py e KR

Bhpned eI G e ae

N

T

[012n [eog7 ] sen' | 1ze [ zph T 751

9q
h21€ | wegtl | gpq1 o
,» T or«, 859 | wee | oh1 | zp os1 | 1737 3uvnes
# F!mvo . 4€h 12z | ¢6 82z 001 | v
| ¢8s _juse | 41z | o1y | ° A
| 031 Jony | - - = - 4
m 1 0zZ1 oo1 Og 09 (178 )
4 S1¥ NI @334¢ ¥ly
N
4
.w XOONINY
HW Wdy g€ dh=Hy o 1dV¥yoy1y
, D S~ 13yngvy
: ePLED 14 oo s
m OV¥Q0 I¥YNy3ILx4 Y04 ¥H/g87 o, ounssus
m Mo 4 T30y NO1ld3y¥gpd

ve-v 379yy

Py

Y

e P

5

o

ritpaeds g
AR

oy et e, ekt
B R el AR el

x.. fd o
s e

B

S oA L ikttt I e AR GRS s At ol

Tt
DRRRELE M NI S boviates 1ol



ST

S e

R

=
W

RIBE %, £ i s Lk b v B el pats bl 45

P

N
.
P S s e

2

A

65

LSBE | 89¢2Z | €0hl] 128 81h st Zs 002 P
1334 3¥vnos
8€gZ |} ls9l | 9scl] g19 Zl¢ 1€t ¢ gs!
N1
glgl | s0t1t1 !} gl Oth 80Z 88 92 g0t
9vya
L8 2¢ss 45¢ £02 hO1 hh €1 DS
091 Ohi 0zi oou1 Og 09 Ohw

Siy NI 04345 ylv

NOONIH)
Wal¥ §t72 Iin=HI) =« 134YHIy1YV
D S1 $3yNLVNI3yKW3L 14 000K :3ynSS3yd

OVH¥Q T¥Nu3LX? Y04 ¥H/S8T 074 1304 NOILDIYHOD

Se-v 318yl




CCRTLEAD A VT S

S

d

§
i
X
%
‘w
e 866¢ | LtS12 ] 9z¢el| 944 €4¢€ g91 bh 002 p
. 3 ¥y
4 L6SZ ) hisl | €66 | 18S | haeZz | m21| ¢ oor] 4334 3uvnes
g NI
i 1€91 | shol | 2¢9 | wBE | 961 | €8 hZ 001
& dvuo 3
i 6LL hZs L€E 161 84 1h 21 0S
, 091 | okt |02t | oot | og 09 Oh
Six NI Q43ds u1v

: MOONIH)

m Wd¥ S€2  DZh=HD = LAVHONTY

M D S¢ :134N1YY¥34HW3L 14 000s :3ynSS3yd

q OVHQ YNY3ILX4 ¥04 ¥H/SH8T MoT4 1303 Norld3w¥0d
5 9¢- 319YL

T Raael] N

e e

YRR PN L SRR A ot

”

@&.m_mﬁﬁ 40 ¢ ‘,.,.".

3 Vot B e
S i




B&6Zh

2022 | 9091 | z98 Bhh g8l 95 002

612¢

334 v
6L61 1 8011 ] gh9 see¢ Chl Zh oSt 1434 38Vnes

R L e e N Vel P

oy
e

Tht2

ssz! | 9¢¢ LEh zz2 €é 82 p0! N1

€901

9
68g 89¢ 0zz o1t 9h ht 0s vua

T TN T ek

091

Oht 0Z1 001 0p 09 Oh

Sid NI Q3345 ylv

RN ST

fieraspninsrrrsneebeanpyib s

e

ol . 5 9 o it e b e £ i 4 e
el Ghnia G i et e SR R R B A B i

Lot S ST bt o S i iivtin ) e B R B e A S S S

NOONIH)D
Wd¥ Gt2 dilh=HI = LAYN¥OIY1Y
J g%~ :3uNLVY34W3lL 13 0009 ;3ypnss3yd
OVH¥AQ YNyY31x3 ¥0od4 ¥H/SHYT MOT4 1304 NOILIINYOD

Le-¢ 37avL

- .

s
K

67

25160, Attt RGN Euridt s 8 TS E Y émi:h atlosit vt .«‘Qéky»%..«ﬂeifnaﬁ}
1 .




i S

LEA T

3

Lectl 808 Llh wil rA- o002
1333 3¥YndS

s16€ ) 1€R
otl ¢ R
NI

71s2] 09¢1| Leol} 019 e
€69 60h 902 L8 92 o01
— e Syua0

hosl} 9011
ts8 | ohs | tse | €02 tcot| ¢€bh €t 0S
591 | amt | ozt | 00t | 08 09 Oh ﬁ
S1y NI @43ds ¥1V ﬁ
|
NOONIHD A
wdy stz Jeh=HY = 13Y¥O¥1YV “
5 S :3uNLYY¥3dW3L L4 0009 :3unSS3ud |
oyyqg YNy3Llxd ¥0d ¥H/s87 w0713 1304 NO141D38Y¥02 “
ge-y 378Vl M
|

Ao, s ¥ T

;
et o bt e A bl Y LIS o L Y,
Bhie AT 2 s b, 1h4 5 o0 edt .
’ kil it s oA Yt Snt e s R 2 e . [rv—— L .ty .
: AB R DR T AR YT R O DAL e kbR ..gv@ﬂmm,_w ,ﬁ... )
A

SRS e,
. N A AR
, . . 13
BRGNS SRR et SR e A R e ; \ _
R L ORI MO e EAPR B AL k1 AN e P LY ..w.. T T - .
- EURAME S AR LT :.?m.{i_.f._w.a? ptNB sy




CxaF-iua et

e

5

B N e

S AT R A TS R AR SN

: 065€ [9022 [1o0c! {19y 68¢ €91t &h 00z

hh9Z |hist [6L6 hesS 162 zzi 9¢ 6s!

Le9l |szotl |9se 41+ €6l 18 he ocCt

08¢ 11g €ee 681 96 1h z1 0S

091 Oht 021 001 Os 09 Oh
SIx NI 0434s ¥1lvy

1335 34vYnbs
NI
Svua

ST e

A

gty

69

PR

S

b

S

XOONIH)D
Wd¥ 5t2 dLh=HD =~ 14VY¥OylYVY
D St :3¥N1Vy34H3L 14 0009 :3ynsS3yd
OVY¥Q IYNY3LIXd ¥04 ¥H/SBT M04 13Ny NOILO3INY¥OD

Ay

RS

S i)

6c-¥ 373yl

-

" datidigdin g Prymosy i e A b T it Aﬁi?‘?,i
B M St e s DT b N AR ’

ek T
e - NTTT Fad Qb AU Pl
e N 3 ALY A ey ATEEEE IS gt pihe ARy b ’ -
Rt S0 S e S LB i i A H R R Rt TR

N . ) *

F ENL ks et

2 L S

e AT B S TR
e ORI X ik e L

S

it il TR AN BTN Bt Stk o AR RNV 5 i SR s S ST e s B




s s

W,
3%

'»;}, .
R

s,

N
o

e

R R . T ]

3
i
3
TTee Jeo00z [oczl [ oze 99¢ €St h 002
3 v
8The {T9nl {S26 1hS €12 slt he 0s! 1334 3uvnes
€251 896 229 8s¢ rA-R L €2 o0! N1 o
9
€272 s8w |nie |8zl | 1e gt 1 0s vaa ™
91 Oht 021 001 Og 09 Ok
Sid NI Q34345 ¥1vY
NOONIHD
WdYy st2 Dih=H) = 14Y¥DOy1v
D 9¢ $3¥N1IVH34WIL 14 0009 :3ynSS3yd
OV¥Q TYNy3ILx3 Y04 ¥H/SET MOT3 TIng NOILO3INUDD
Ob-¥ 379Y1
~y - > AR e AT by ks ? BT Pt .»
R A S it AT S S e e S o T




e

Tl E

A e v e

< e

€646€

{152

€0pt

B6¢L

Slh

sLt

2s

002

€662

angl

szol

009

2le

1€1

6¢€

gs!

hosl

Os11!

leg

h0h

802

L8

9z

001

Sé6

8hg

Oht

hoe

€01

ch

€1

0%

1334 3yvppg
NI
Svya

71

091

Oht

T SN T R SIS R A RN KT B N S5 A

021

00t

Og

09

Oh

S

Si% NI a134¢ ¥ly

——r—
A s R

XOONIKD
Wd¥ st2 dLh=HY o 1d4¥ydyly
$3301VY34u3y L4 0008 :3ynSs3yd
VY0 IYNy3Lx2 ¥o4 yH,g87 MOT4 T3ng Norld3y¥g)

d g2a

R R PR ST A

'.,«

Lv-v 373yl

Wt e, .

ACBES% aa pbiplt Al g ,ﬂmvk1ﬂn§\ mea ¢ LS T A Y A e 4
. iy Chnvess: piomisl Pmperive i
I AR S AR ,

e TR AL B A e SRS e AT At s e )
it ) SR SRV it R e TG b R S SR AL K ‘ .
ety e RS St S HRDIY B SR :‘q

s

Yt S

At
i
ified:

.



m
i
9h9€ 922 [982! Tehe [egec | 291 &h 002
1334 34YndS
€142 Jshel 1696 h9S 0s2 121 L 0st "
sLLl |e2ot The 08¢ 261 18 %4 g01
dvua N
hhe s0g €2¢ 041 96 Oh zZt 0s
GEX] Oh1 0zt o001 0g 09 Ok
)
Six NI Q234ds ¥lv
NOONIHD
WdY¥ st2 dLh=HY =« L4YYOyIV
D Se $34NLVY3I4W3IL L4 00pg $3unSS3yd
OVHQ TYNy31X3 804 HH/S8T mod I3n4 NOTLDIYY¥OD .
Z2v-v 319vL

B e p— Ly - - o . - ;
beertiguihoaR TR R bR R e SR e R s R BB e R R T B R T e 1 DR




PR AR W e T

a3

A s

a3 P AP Srh o B W T ARy Y TR
RS LG R A T AR

Bect 1ssoz [soz! | sos £9¢ 2st 9h 00z
L334 34vnes
19n2 tr9n1 [ S04 2¢€S 122 hit he 0s1 :
N

hesl | 165, 909 9S¢ Gg1! 9L 1 4 001 -~
5 9vya r~
m L2¢ bl 80¢ Lt 68 g€ 11 0s
: 091 1okt |0z1 |00t | 0g 09 Oh
5 S1M NI G9345 yly
m NOONIKD
w Wd¥ 82 S p=HD - Lavyoypy
m D ST :3uN Vu3gway 14 0008 :3ynSS3yd
: OVHO YNy3ILX2 Y04 ¥H/ /587 poy 1304 NO1LD3y¥0)

Ev-v 373vL

A

R IERE ANty

i3

bt

e 25 S esraa R
i S Uit P il
.

ot I St B H "y L
R il s prs it s Koo etk )

e b T R G




R ey Sk

T Aam

Y ST T £] 4 e TR TG TR Mg e T AT

6L0€ | Z2Lel [ 6€1) ] 299 Ihe ehi th 00z
2szZ | 9s5¢!l | tse zZ0s hG2 91 2¢ os! L334 3uvnos
ZZh! | 949 9¢Lg hEE 691 14 12z 001 u”“a
19 8hp 262 591 u8 st it 0s
091 Oh1 0z1 001 08 09 Ch
Six NI Q4345 ylvy

$ T T e A L e

EAS

AR

NOONIHD
WdYd 5t2 dih=HD = 14YY¥dIytv
O Sg :38N1Yy¥34WIL L4 0008 :34n5S34d

OVdd IYNy3Lx3I ¥04 ¥H/581 wo4 I3n4 NOILD3y¥¥0D

vv-v 379vL

ISTETARAR, A

i
L]

AN

74

Lot R SR e ey



Sy

N
Aty 1

A

.w.

A
-H

- Z0LE (9heZ |s0¢! |9y €g¢ €91 8h 002z

: LeeZ 19221 |wse | wss |ssz | 221 | sc o7 ] +334 3¥vnes
L

4 2581 1 N

1 5 2111 Joes [1ie | net | 2o hz 001 ! .
R L2646 RE: Ste 881 Le 1h zt 0sS 2vyo h
.M 091 Oh1 021 001 Og 09 Oh

§ S1X¥ NI a434s wuly

_W NOONIN)

3 Wd¥ s%2 D p~HD - Livydypy

M J S%~ :13¥N1Y434W3L 14 000Gt :3ynSs3yd

§

W OY¥Q AVNy3LxYd ¥04 YH/gE8T #0134 T3n4 Ho1ld3y¥od

i

m

Sy-p 3791

&

&

i

3

sl st Rl et &&éiiﬁx. -

" 4 PYRTN ; 3 Y
S b ) Zrats

T e -

.,w?...A 4
OB s sl R A

. P?

s

\ -

e B3 o Ay A B R A R

ity g b o ,.., ry .\:__ Yty
FERDE a0 ...\u &d w#— TE g é»“.:b. V




S R e

T R i g

o8 A

68EE 14012 Jzat1l [1a9 O9¢ 251 Sh 002
52sZ 8zl |9pg 1Zs 022 bt

I99t [gsy 1 Y I1s¢ Ogt 9¢

1334 3yuvppg
N1

be el
€2 o001

TP s =Vt e S T

M $6¢ 894 L627 LLl 68 gt rt 0s Svaa :
1 09t Jok1 fozr- [oo1 Tog 09 oh B

W Si1% NI Q4345 yiy

: NOONIKH)

@ WdY gt2 dLh=H) . 14¥yoyty

w J Se :13¥N1Vu34u3y 14 00001 :3ynSS3Nd

oVHa IVYNy3ILxd 404 ¥H/g87 MO4 T3ny NOTi>3y¥0)

9v-v 379yl

. " \.:*A.w.
s ‘ AL R FANTT
Lt el R R A E R FEIRIR, k
. IR N : ; H
RIS e ST S LS s o a0 B e TR e e f -
gt R R S s dos st Sk S RIS AR RN
. SR S S FN e i i R R il ik, MR i




101€ [higl Ihitl | 159 8¢¢ Zhl €h 002z
334 v
m 6622 | 89¢l | 9¢cg Zbh £g2 901 Z¢ R 1334 3u¥nos
‘ 8ihi [ 288 4SS oce 891 1L 4 o0t N
Svyag =

LL9 4ChH €82z Sq9t ] 1 13 0s
‘ 091 [ow1 |cz1 | eo1 | og 09 Gh :
, SL¥ NI 03345 ¥1v
w A
: K

MOONIHD

y WdY 5€2 dJih=HD = 14Y¥DOy1V
W D S :38NLVYu3I4W3IL L4 00001 ;3ynSsS3ud

OVHQ TYNN3LXd ¥04 ¥H/SE8T w04 73n3 NO11D3y¥0D

Ly-tv 3718vL

A 35 ey IRL P g PRt

S LRGN,

3, .

RS RS A A bR S v R et




R

»

SH T 1 W A o S RS ANV g 3oty

gt

., -
LT e 3

s,

e
AaT

i
ot ey

A AN A .5 W

i 19g2

Lhel (2501 | ety Lie €€l Ok 002

S$492

8szl 1zér [s9n |[csez [ 001 | o¢ 551 1334 34vnds

5 6zel

8Zg 1cg 11¢ Ls1 99 0z 001 NI

iSS

Svyo

78

bl 0Lz rS1 8¢ et 01 us

Okt 021 001 Og 09 Ohn

Si¥ NI a3434s uly |

.,,H, €29
8

.3. 091
Wu

1

N

T

e e
ARG et Ly

g RS T,

A

i

i)
4
5

- Vs .

B S

sttt

i N .
e xw v e SR

XOONIH)D
WdY¥ s€2 dih=HD = L4¥YY3y1Y _
$34N1Y834KW3IL 14 00001 :3ynSS3yd
Sv¥Q IVNy3ILxd ¥o4 ¥H/SET MoTd 3Ny NoplI3nOD

J) Sg¢

8v-¥ 379vi

LR

e SEatdastls
VS

ALl Al adiduedy

i RS g S

St b
P («vm:, ,&‘w [t

e
il




N LA A P e T ST
AT R TR T M R AR g A < 2 SR U A

GROUND IDLE FUEL FLOW DATA
TABLE

73




|
»
{
)mN
h
;
N
1
n
mw,
3
¥
M\
&
2
1
¢
b
%,
5
(3
§
k)

g

PV S

A

AT

e

PR

7P

¥H/S8T NI S3,vH MO ld 13n4 L4vyd¥IV 38y S3ITHLINI
0001 h9O! 8hll Ohe} o9¢t Chhl S¢
h1G1 g.01 Z9lt szl higt hShl s &t 2AVESTINID
8201 Zs0l 9Lt gez! ggct 89h1 5> G- S33u930
OhOt hot 1 881! 08z} 00ht 0gh! > Sz- FUNLVYISHIL
Opoot ocoo8 0009 vooh 000z T3A37 y3s
(14; 30ni117v Juilss3ud
MOONIH)
Jlp=HD = Ll4vydoylvV
MO74 q3nd 3701 gNNO¥D

bty

LAY

7 s

6v-v 319Vl

foniaty

M . R Ny - G
st adtn iRt s

St el
W 5 P
Y u.r St

a.;ﬁ‘w i 204y, o 8

ez

R

PRECEDING FAGE BLANK

Rt s
s S

81




e g s

BT R

RSN RS S

o,
A

GROSS WEIGHT LIMITS DATA
TABLES
(235 RPM)
83

AL

oy

; N ‘
< A b i . P B s S addn i RS . ™ Nt b S okt ¢ &2 d a....\ N; o, g o f § e a._w; TR
ssadvalaia syt e SSRGS bt B e KO et Bt _.:,, o T T AR A A { w%_ yithidod
.- S N 4 .
. < S

IS

5 1. :

S S AS y:&%&m%, it

'é

bt

......h.,,r; RS ‘35»5:4 Y :.w 25

s




~—-

o

587 000¢9h L1WITN LHOI3M €S0¥D TIyunldoNYss

. $87 N1 §LHO13M SsO0¥D LIvydHIV 3¥y SITY¥INI W L
w AN ;...:..»w%.
W 6€62¢ 1996¢€ 111 h9Sih 2S¢Lhh 55084 3 S¢
{ JAVHOTINTD
7 5.9t hShBE 6L51h hoghh Zicgh g24lg 5> %!
/ $33y930

91hgt tgoth 96bhb €2g8h 8922S 11195 3 Sa

- JYNLVYIdWIL

66t lh 9GLhb 0s58h hh2Zlsg hGZou €he09 5 GZ-

00001 0008 0009 ocoh 0002 13A37 y3s o
; (137 3anL119v JuNss3ug

NOONTIHD
Wd¥ gtz dih=HD = 14¥HIy1V
{3950H) HImOd WNWIXVYW 40 gq01
1% Yiy3llyd 4403%VL ¥O4
{AINION3 0L 3NnQ)
SLIWIT LHO13M SsSO¥d

TN A

<

LT

TEe IR

e i

0§-v 318Vl

7 AR

T TR RS S,

RRC o

g et e
cog A

s QU et
~ )

. N - .

et Gk bl i

K einy

500 Elikiles e Ao st SAROSUM AL

o
&

AN . . . A -
BN e e e e B 2 N ot o LY
I ki e R TP R

U] < NP m‘nwr e e .a«kf{.# SRR .ﬂ.r\h 5 ity P,
N .

B L T T

11




;-? S o g e

581 000¢9h (1iWIT LHDI3M sSSOY¥D vyNLdNULS

87 N! SIHHI3IM gs0ud LlAvydulV 3y¥v SITULNI

68L8¢€ CHOO0h heZ2lh 1L€CHh 1€geh €89hb 5 6¢
JAVHOILINID
5/86¢ 9601Hh 0s2Zh 2Zhth EoGhh 104Sh 5 51
$334934
9001h &L12h 0LEEh Z9shh g§89Sh £GL9h 5 Sa
Junlvy3duil
€Gtizh SLEEh 109hh 9hLSh 22Zg9h ZL8Lh 3 §2-
Oooo! 0008 0009 oQonr 0002 93A31 yas
11d) 3ani1yy 3yliss3y¥d
NOONIHD
, WdY¥ stz SLh=H) = 134VHOy1V
({390H) ¥3M0d WAWIXYW 40 %001
1% Yiy3ilyd J4403M%VL HO4
(NO1gglWSNY¥L 01 3NAY
SLIWIT LHOI3IM SSO¥UD
ig-v 319vl
l
:
3= tu...ﬂ&q:i.:i..»x:‘iv.‘. r:,ai.trwai%ﬂ.}sw,....s.ib,,,E.a,(i:.zsiic.,.,.,,,.,. . e SR N R O ﬁ» sy .»35..’4;3: e s i —_— L i

- .
S
. - »

A5 A & N

,M.;. iy Lol Bk e b e ool " NP Y bbb AT R e - . . + N
LD LSk ¢ B e B AR SR S M ST o BN St DAy T
) X ; AP AT

3

", e 2
S g i

T el e




»
'
.
b
I
: i
T At
3 &N
, [}
% o
oo

€81 000¢9h +LiWl LHDISW §S0d9 yungoNHys

81 Nl c1HDI3® ggOouo LJVydYlY 3yy S31¥in3

St
St

w £ LB¢C 6SLth | ®EBHAK pj
L8 lh ge0gh OLhBh pj
hOZEE 2665S€ zigsec 6L8_ 5334930
£985€ 0z68¢ L10Zh 01€5h 60g8™ setls 2 5= :
p)

FUNLvy3e i3l
n..wN' ]

1¢98¢ 80glh L8lsh g0gbh L0s2S 0.€9%
00001 coo® 0039 ooo"r 0002 13A37 y3S
(14) 30nitgv Jylisg3yd

87

23 PR A T A ANV S S A R =

B MOONTHD

5 :
WdY St2 Jlh=HD = 14YHD41Y H

w 350 °*Nlwsld Ogh gWIT2 40 21ivy Iy51183A *y3MO0d C3LYH 4V 286

M Z% VYiy3ilyd d403dvi €04 *

v |

: (3N1DN3 OL 3N0) |

W S<iWl LHII3m SSO¥O |

3

26-t 2319vL

i

e

3

:

"

2 e LR
oo

-
7

6 b I 8 Rl y g K 2 s o TR, it N . - » N . . s oo S R S .
R sl B G i S AR S R i enar ki SRS PR S sl EHRAOETE ool s oy
- N .
‘ * - ~ -
.

gk e et R

.

5 S Sk B b T L e S 0 T &b g o o 4 3 AT B A s e I S e oy
R o e R AR it o A s R TR TN A T ST R
g 3 b DAL SRR A Al £ YRR Al




B

Eak o 24

FPLT xS

S87 000¢9h iLIWIT LHOI3M SSO¥Y yuNioNELS

S87 NI SiHOI3M gS0¥D Livyduly 3yy S3TYINT

Wdy stz
*NIW/Ll4 0SSk GWITD 4C J1lyy volLiy3a

AOONIHD
dLh=HD

14vHdoyty

hh9,€ 6LLBE 8€E86E 1069Yh Oleth 2862k J §¢

QYYD 1 LINT)D
€€9g¢t ElL6€ LB8L0h €L81h S0s2Zh hszgth > St §33L530

Ld3

2€94¢ 22¢0h g8Zelh 6L8%h Z29gch Z21ghy J) S

IUNLYYI4HIL
90/0% hhglh L162h 216Eh 2¢8hh hDB8SH 5> Sz~
0000! 0008 0009 000h 0002 13A37 y3s

(13) 3and11y 3yiicgaud

*LIWT ¥43MO0d NOICSH wWSNYY]
Z% V1iy3ilyd 4403¥YL1 ¥O4
(NUTggIWSNYYL 0L 3NQ)
SLIWIT LIHI13M SS0YD

€S-v 319Vl

88



it il

AR T 2o e 8 (N D et

s81 0009+ f1iW1T 1HOI3W SSO¥D yuNidNYLS

W s81 N! SLHODI3M gsOuD 14vyd¥lY 3y S31¥LIN3
¢
¢ . p
£ € ICh £65%h 59103 g98ts 5> S¢
m €2469€ SLeb LolE . Z 30VEDILINID
3 ; IhS 11285 7 St
: LY BOICH 2199h m»Npm 661 h : : <339530
; B h b Ohhg g098S L1629 ) Ge
4 Lot 9eLT hsh0S 8 LI LEPTED!
3 Ghh9P 71205 €/ZhS 1z9¢s h90¢9 LULLY 3 Gz~
; oooot! coo0s 0009 000n c00z 93A37 y3s
(137 3dnlt14Y 3ylisg3ud
NOONIHD

Wdd S%+2Z Slh=HD = L14YHOYyIV
P (391H4) ¥3IM0d WNWIxvW d0 2001
i
¥ €% Viy3aLlud 4403NYL ¥04
; (3NI9N3 0L 3N0)
A SLIWIT LHD13m SSO¥D
: ¥5-v 379vL

fosintin whs it sl Bt s b i A g g ou D A R A A A cit b S AR S ﬁﬁ%@ﬁ@ﬁé Fhotythutca

o
s L R S et
A TR L o T AL R A

»

T eTy . LF LI I TR T
TR0 U SR D iR e

Stk s e G B S B N

Ao ,f.ﬂ.ﬂ,v.,v.n,m?}rm.p.t :
S

indy e s

o

89

AR




S8 Nl SiH9I3Mm SS0yH Ldvysugy 3yy S31¥L1N3

4 Jre— ettt e
: hmmrm: 988hh 92294 _ 0054y, Ossah ‘ iL00¢g ) s¢
: —zT— 3aY191 N3y
' €0¢hh hiD9h 99€sh 1498y, Tesohn Orzig > 9y
A, —2 $33y0
t hesgh L62¢h 81984 LELG hé 115 86€2¢s D) S« 3¥930
‘ ——e e ~—1 3UNLvy3zguyy
: hOCh hh9BH €864k Sszlg 9Lh2S €89¢€g J Sz~
m 00001 | o0gge | ooy ook 0002 13437 y 35 <.
; (14) 3an41;9y 44lss3y4 i
; l
w A0ONTH3 ﬂw
: Hd¥ <€z dih=HY o Lavyy,ty f

(391H) ¥Imod wnwpyyw 40 gq01 m
: €% Y1y3i1y, 43033v1 yog M
‘ “NOTssiusNYy, o) 3Ing) 1
! SYIWIT Luo13k sgoue m
5S-v 379y)
|
4
£
¥
i

vie O
PR o £ 1

\
, . A s _,,m.m.w{ Hirnel
ikt i, BB poind R, AR i
el i e
ittt TR R

)

1]

. - > i PSR g s
. L A $or g e
N Sy A A i 3 3 %, -
S el 2




TABLES

(235 RPM)
91

VELOCITY LIMITS DATA

N 4 R e bl A MTARR it o e 06w ¢

st G HAR ARl s

fo i s
k)

it it ke B VAR




R

Ty g

5
3
<,
k4
H
¥

FIE T T SR T AP 1 Ame W T 7

95-% 314Vl

(S3lvy Moqd 13nd 9NIANTIINTD)
378yl siIWlT AL120713A

s0g¢ os! 9Lee Znl | 2Z€Lh €9} 925h 091 0292 zz1 000*0h
009 oLt 9L€€ 9h1 2€Lh 99! 92Sh €91 £ChH2 1zt co0'o¢
WELh oLt 9L€¢ 6hl 2€Lh ol 92Sh L9t 6812 911 000¢z¢
Olhh 04t 9L€€ 1Sy ZELh bel 92Sh 141 LZrz et 000'82Z
8hZh out 9L€€ 151 Z€Lh gLl 92Sh het héet 8ol 000¢h2
060h oLl 9L€¢€ 9s1 Z€Lh 1g! 92Sh LLt htot hot 000402
(S871)
SLIHOI 3N
SS0YD
H/S8 (i) (yH/SaM [ 1siN) | (yH/Saty|(SLA H/7S81) L (st (¥H/s87 Y | (S
eded A3A s e q3A s4e 4 13A s4e 4 13A s 40 4 q3A
(3NtoN3) ¥3AMOd
Qa33>X3 SLIW ¥yimod SNONNTILNOD 39
¥3A3N AL!D073A NOISSIWSNVYL XVuW XYy 5
NOOMIHD
Wd¥ S€2 dLh=HI ldvyd¥ly _
D SZ= :34NLVYIJWIL 713737 v3S :34¥NSS3ud

E

%

93

\

FAGE BLANK

PRECEDING




[
i
5
v

ZEhE 0S¢ Thht 851 | ZShh 0z] | &cOp z91 | (0.2 Oct 000°0h
LG2Zh oLl Thht hSl 2Shh hel S€0h 991 89n2 921 000¢9¢
Bilh oLt Zhht LS1 2Shh 9L} SEO0h g?1 8422 £z 00o0¢z¢
1€4€ ou! Chhe 651 ZShh og!l SEO0hH 2Ll 9502 AR 000¢92
LieLeE oLl Zhhe €9t ZShh el SENH gLt 2881 bt 000*hw2Z
I net Zhht 591 ZShh 681 SE0h 081 1121 ort 000¢cz
(s87)
S1HO13M )
Sso¥S
(4H/s87); 154) (uH/587)[ (sid) | (uH/SE )] (S4) (d4H/7SEII] (SLiM) | (yH/sa D] (SLd) &
sded q3A LY 3 *4*4 q3A °de 4 3A 44 13A
(3N1oN3) ¥3N0d
G433%3 S1IKWET ¥y3nod SNONNILNOD JoONVYy
HAA3IN ALED6T3A NOISSIWSNVYHL XYW XYy 9NOT
NOONIHD

. Wdl¥ SEZ Lh=HI = LIVYyIYLY
D G- $INNLIVHIIWIL T3A37 v3S :34NSS3INd
(S3.vy Mpo74 1303 oNIGNIINI)
37ave s1IWlT AL13073A u

(G-t 319V

v

-
L G izl h-. Q.,{..swm,d, TR

o ARG
Mn?a 1:.(, 3 tu -



1€z¢ os! i L0S¢ LS 00Zh hel heLSE 651 LLez s¢l 000'0h
6hBEC oLt L0S¢ 191 00z Y3 hilSE zZ9t L€S2 1¢! 000%9¢
” 6het€ YA L0S¢ €91t 00z4 18l bLSE 591 90¢2 921 000¢ze
” 9€9¢ oLl Lose L91 00zh sel hLSE 891 LS12 bzl 000¢82
m Lis¢ ot L0s¢ 0L1 002z 68! hLSE ze hiot oz1 008%hz
hZh€ 0! LOS¢E r 44 00Zh 2s! hisE het YA St 000'02
(s87)
SIHOI3M
SSOHH
({¥H/58T)] (gid) (qH/S81) ] (S4) | (4H/S@ Y] ¢(SLX) | (¥H/SEV)| (SLX) [ (¥H/SETI] (SLX
ede 4 q3A *4 4 A3A *4e 4 13A ede 4 13A s de g I3A
{t3aNtoN3) ¥43M0d
033>%3 SLiWIT ¥3mod SNONNILNOD 39NVy
¥3IAIN AL1D0T3A NO13SINSNYHEL Xyu XYy 9NO1
MOQNIH)D
Hd¥ S€2 ILh"H? - L4VHI¥1lY
D61 :34NLYY3I4W3L 7135437 v3s :343NSS3IUd

(S24ivy Mp1d 13n32 9NIANIINT)
319gvd glIWIT A:13073A

85-v 318Vl

s o v

.

N R Sy
s da il e iy

A

b R U TS X SRR et e o
2 “ : "

95

g~ ————




PEE

N3 it oL L% 00 Bttt Bt v 2 1, e 2B K

9Y0¢ Sh Y UZs¢ 291 | 486¢€ 9Ll T Lelg bhl shez el 000¢0h
Sl9¢t YA Uilse L9i 686¢€ 6Ll Lete hs1l hZ92 9¢t 000¢9¢
685¢ YA Ols¢ 691 686¢ 28l cers st 00h2 Z¢t 000¢2¢
S6ht YA Uzs¢ ZZ1 686¢€ he ! el | 091 2022 8z1 000%82
I3 oLt 0.s¢ 9L 486¢€ ggl LENE Z91 0902 21 000%h2
hezet YR Ucss¢ YA 486¢€ zZs! LETC 591 higt ozt 000402
(587)
SiHO13m
$S0¥49
(En7S8Ty [(si0) | tun/sen) [(SLd) [(aH/sa i f(Sit) [ (uH/s8T) [tsid) fiyH/sa) 151
v4e 4 13 *4°4 13A *40 4 q3A *4-4 93A e de 4 T13A
(3IN19N3I) y3mMod
033>*3 S1IWIT ¥3nod SNOINTLINOD I9NVY Y
¥3IA3IN A132073A NOISSIWSNYYNL AVu ¥V 5NO
XOONTHD
Wdd S€Z dLh=HI - LdvydHly
D> S¢ :3¥NLVYI4WIL 37437 v3S :3¥NSS3IV¥d

(S3lvy Mov4 13n2d oNIQNIANT)
39gyd SLIWET ALID03A

65-v 379Vl

R

oy ioses TR S o) MR i

"
Iy




H 169¢€ os! 62¢¢ hht | OZhh 191 | s9zZh 851 Lhs2 221 000°04h
M ZZ8h 0.t 62¢€¢ T 0Zhh hol S9Zh z91 £éc2 2z1 0004 9¢
‘ hSSH YR 62¢¢ 151 0Zhh 89} S9Zh 991 VAT 11 0004 2¢
i L8Zh oLl 62¢¢ hS1 OZhh zLl S92 oLt LSb1 byl 000's2
W SE0h oLl b2¢€¢ 981 0Zhh 9s! S92Zh et LLL It 000¢h2
3 Zset oLl 62¢¢ 091 OZhh Osl S9Zh Lt 9951 sol 0000z
; .mva
i m HS 13M
: Soud
: {8H/58) | (SLN) (uH/SEN | (SiN) | tyH/sa )] (SLXy | (uHssa ] (siw) | (un/sa ] Sy 5
; vdey 13A *de4 13A *4e4 13A e4e 4 13A v 4oy 3A
£ (3N1oN3I) ¥y3Imod
. @33>%3 SLIWIY Mimod SNONNTILNOD 9NV Yy
; ¥IAIN ALid013A NOISSIWSNVYL Xyu XYW oNO9
;
NOONIH)D
Wdd S€2 dih=H2 - LdVyIHly
D §2- :3¥NLVYIJH3EL 14 0002 :3yNSS3yd

(S3ivy Mo14d 13n3d 9NIANIINT)
318vd glIWIT AL12073A

Iy

09-¢v 314Vl

N

TR AR N aYs e P

T

S

§ T it s o rig i s b
A N T SR AR (o LR P R

LRI .n.r R S it st i ‘: 7

Gl G S fe T i 20 (o i .w



2ice | ost Osce 2s1 6514 89! | si/¢ 091 | 159z | Tel 000 op
€504 0Lt Osce 9s1 Gl 2Lt SLLE hot 9€h2 g8z1 000¢9¢
hég¢ 0Ll 0s¢¢ 651 6S1p st SLLE L9 L222 Sz21 000¢2¢
9IhLE 0L! Osce 291 S 14 8s! SLL€E 121 2202 121 000¢g2
90s¢€ 0Ll Os¢c¢ L91 6S1h 98l SLLE L4l 6191 St 000¢hz
00y¢ ol Osce L1 Sy 68! Sic€ o8l 2S91 21t 000¢02
. (S€7)
SIHOI3Mm
SS0Y9
(4H/7587) [(gid) (4H/S87) f(siN) (¥H/S8 1) [(S1X) | (yH/sgT) (sid) ltynssgy J(syy
*de4 | 33 *de3 | 334 e30 3 | '33A e3°3  ;'33A Y {34
(3IN1o9NT) ¥3M04
Q33513 Si1IWgn ¥3Mod SNONNT INOD I9NVYy
Y3A3N 41130734 NOISSIWSNYYL Xy LVu oNO S
AoONTI™)
Wdl¥ S€2 d¢h=HI < Ldyudyly

9 S= :34N1VY34u3L 14 0002 :34nsS3yy
(S3lvy mov4 134 ONIGNIINT )

378ve SiIWIY Ag130734A

19-% 378v1

ot ke Bl AN

A R R #T B R L

e




T ATAWE Wl ARG ke o T SRV € 6T W
-

AL T AT T TS A R

e

R A

Y A

S

S AR

S

52

SRt

 Svees
T

Foo s

¥

e

4o,

SRl

1662 Ghl Ughe 6ST | STéc 1Ll 7 neee 951 7 ¢€g2 9¢t 000¢0#h
10.¢ oLt OShe €91 Stéc 9L} hEEE 091 9052 fct 000‘'9¢
Zhset YA UShE L9 S1é6¢ ogl hEEce h9t (922 21 600¢Z¢
BChHE YA 0She QLY St1s¢ €8l hitt L9t 2L02 gzt 000%g2
slce YA O0She het Sté¢ ITH hEEE 01 olst zZz1 0002
11z¢€ YA UShe 121 STec Ts! hE€ee nil elst 918 000402
(s8M)
SLHO13M
SS0Y5
(47587 {(giX) (4H/78871) [(Six)y JeyH/sSa !y [(Si*) [ruH/s8) fesid) [(uHssa) {(SLd)
*de 4 93A *404 q3A *d*4 34 s34 13A F L 13A
{3N19N3) H3MO0d
Q33>*3 S1IWl ¥43nod SNONNTLNOD JONYY
¥3A3IN ALi3073A NOISSIWSNVYYL Xy XV 5NO 1
MOONTM)D
Wd¥ S€2 dLh=H? = Ldvyduly
D 51 ¢3¥ LVY34H3L 14 0002 :34NSS3¥d

(S3lvy Mov4 13n3d oNIGNIINTD)
39gyd SLIWITY A112073A

29-v 3718vli




'
L
s
i

TR ST A AN R] AT YRX T axe

S

4

8¢2 oh! Oilse €91 | zzLe oLl | ecaz 9ht | g0gz thi 000°'0h
9ZnE g9l Otse 121 2zLe gLl 8€62 25! £Ls2 ' 000°%9¢
S8€¢ 0! Ois¢ Wit zZ2L¢e te! 8€62 9510 £sc2 het 000*2¢
L62€ oLl o1s¢ LL z2le tel 8€82 651 6h12 O¢t 000'32
€61¢€ oLt Oiseg 081 z2Le e8! 8€62 Z291 8961 921 000¢H2
weoc oLt Otise et ZzL€ tel- 8€&2 591 n0g1 gzl 000402
(597)
SL{HOI3M
SSONS
(HH/S587)Y (SL (gH75a )] (Sad) | tuHs/sg ] (St | tuH/SaIN (SLN) | LyH/S@N)] (S
*4e4 13A P LW q3A *4%4 13A *4e4 3 sde g A3A
(3N19N3) I'LY
633>X3 SLIWIT ¥3ko0d SAONNTLNOD u
¥3IA3IN ALID0T3A NOISSIWSNVY¥L Xy XYy
XOONIH)D
Hd¥ S€2 ILh=HI - L4vyd¥ly

¥ .;H.,.u.,uu:,,pguh; el R Gk

D §¢ $34NLVYILW3L 14 0002 :3¥nSS3¥d
(S3iYy M0o4 1302 oNIGNTIINTY
319ve gLIWIT AL1D073A

. £€9-¢ 318Vl

é;., ot iR

R AR
e LR A A QSRR S S

7

S A as.& :,.

ils -

o

ey

o

~
e

100




T19¢€ 051 Oszc | hwhi | 8Ltk 8s! | €00y 9S1 | 18n2 121 00004
159h 0Ll Og2¢ 6hl 8ily Z9l €004 091 Llez Z2z1 000¢9¢
| Z8¢Eh ol Osz¢ 2st 8l 991 €004 hot ght2 121 000*z¢
] €lth oLt 0s2¢ 951 CRR R oc} €00h 891 8061 911 00082
m 6h8E o¢!t 0s2¢ 651 8l ly g¢! €0Ch cLl hhet €11 000*H2Z
S€9¢ 0Ll 0s42¢ €91 8iln 6Ll £€0Ch Lt clgt 90t 000¢02
.mmJ,
! SIH9I13
SS0H9
(¥H/S8T) (SsiX) (3H/S81)] (Sid) | (¥H/Se ) (SL*) | (uH/SEN (SLN (MH/S81M (SLMX)
s3ed 13A s4e4 3A sy A3A 44 3A o404 I3A
SLICLER 43M0d
a33>*3 SLIWIN ¥3mod SNONNTLINOD 39NV Y
, Y3IA3N AL!DGI3A NOISSIWSNVYHL . XYH XY §NOq
MOONIHD
Wd¥ S€2 dih=HI ~ Ldavyd¥ly
3 S2Z- :3¥NLVYH¥34W3L 14 000h ;34NSS3Hd

PP AR SR Pl anrre w0

(S3LYY MO1d 13n4 9NIANIINTD)

378vd SLIWIT AL1D0713A

#9-¢v 3718Vl

v:‘ o

,_~.,,

e :»,..w
..b_.m AR

101




TZo¢ Swi ShEE €ST | @#98¢ b9l slse (S1 | tigz Lzl 000'0p |
€68¢€ oLt SheEE 8s1 3¢3¢ 691! slsg 291 t0y2 ¢t 000%9¢
Zl.¢ [ YA Sheg 291 298¢ €Ll 616¢ 991 sl12 ° 21 000'z¢
T YA Shee hot 898¢ 9¢1 s1s¢ 691 8841 €21 00Q¢az
| 98€¢€ oLt ShEE 691 898¢ tgl s1s¢ €1 99,1 L1 0002 m
i 061¢€ oLt ShEE Wit 89g¢ ggl 6ls¢ 8l Olgy bl 00002 _
(587)
SIHO13M
SS0u¥d ~
(¥H/581)] (giX) (¥H/58) ] (six) | (yH/S@ )] (s12) (4H/S@V) | (L) | (yns/gg) (S1) =
* o y ..._w> -uok 93 okck JU) ohok “13A ouoh JU>
N taNioN3) H3MOd
433553 SLINIT ¥3mod SNONNIINGD 39NYy
¥3A3IN 41400734 NOISSIWSNYY] Xyw Xy 9NOq
NOONIR)
Wd¥ S€2 dLh=H? o LIvyduly
J S= :3dNivYI4du3L 14 000k 33u4NSSSHy
(S31lvd MoT4 V4nd onNIQnIINT
378ve giIWlY Ap1d03A A
G9-t 379yy
W,
!
m By
, ! S5 S faleaand bl of lapibin




L2 sct | UOwe a51 | Znec | 991  L0l¢ ™1 832 $ct 000‘0H h
Lhh€ (9t Oone 991 Zh9e el Lo1g gs! Zur? ¢t 000¢9¢
N SheEE ost 00h¢ 2Lt Zn9¢t Y3 Lotg 291 Zh22 Z¢t 000¢2¢
i Lmze oLl 0one sit Zn9¢ zZel Loig 991 6002 9z1 000%8z
gcl¢E oLt COnt gLt Zn9t sg! Lotg o9l 1581 hel 000¢n2
910¢ oLl O0h¢e Ze1 Zh9t 0s! L01¢ gLt z991 611 000¢C2
(587
SiHo13m
' SSU¥S -
(dH/7s8V) | (giX) (aH/7581) [ (SLX) [ (y¥H/Sa,ls 1614y | (yH/S8 V) {(SLA) (uH/7587) J(SLH) <
o4e4 I3A *3*4 I3A 44 REL s34 934 030 4 I3A
(3N1BNI) 43404
@33>*3 SLIWIT ¥3mod SNGNNTLNOD rLLAR
! y3aA3N AL12073A NOIGSIHWSNYYL XYW XYy 9NO
t
XO00ONIND
wd¥d S€2Z JLh=H? ~ L4VyI¥lyY
5> gt 3¥nLvyn3dh3L 13 0uO0h :3uNSS3¥d

(S3lvy %014 13n3 aN1ONIINT)
31gys silWll ALID073A

99-¢ 318Vl1




%

£

w

u -

y 9422 wil —ggre T Z91 | "9mE | T9l 7 ecez | Gkl M EX A Thi 0000k

0L62 96! SGhe gLt W9hE gLt 8€L2 ght L1952 Opt 0004 9¢

 1s1€ ot SShE 6L1 h9b€ st 8¢€4L2 hS1 11¢z 3¢t 000¢2¢

_M Tl_ Lottt otl 36nE r4- R WIhe zs! 8€LZ kL 1602 ¢t cnotez

W ] :Omisc: SEht s8t hGHE€ sgl COWAA 191t o0l 421 000'h2

y { 10352 oL} SSht s81 Wbt O¢! 8t L h9! ghyel hzl 0004 G2

i - _ 15987)

: “ , S1HB13M

n M 504D =

Z

1 . ) Ty [esimy e

< X »/7587) 1 (SLH) (yH/s7sg (5L TuH/S6 1) [1sid) jluyH/SE

W ﬁmaumm_. NMW>, hx.u.m .4u> *4°4 13A sd0 4 73A s34 I3A

taNtoNd) FELF]

8 93323 SLIWIN EL DL SAONMNTLINOD umu:

. GIAIN ALEICTI3A NOISSIWSNYHL X¥u XYw 9N0"

3 ]

: L

L 200NN

w Wd¥ GEZ SLw=HI « LIVHIULY

u 3 g¢ :3univy3dull 14 000k :3u4NS5S3¥d

m (S3ivy RoTd 2303 on1aNIA3NHT)

“M 31gyl giIwlT A112013A

% (3-y 3137L

T N o L . gty . ‘,
i e ) P UE A S R ,.13.. A e A I.x.ﬂ,. {

/

SR S, ;

Cdaadulii S h Bt g I A Dt

A

>

. - . ., . - ! ) .. 4 . .
ot B AR o i 45,55 v ccn b, ST AN i TR . it .
ey st R AR At - v, ISy oo e S I S AV A TS BB et sl PR AR
SRk bt A T B RO e e b sl D D i o,
i A TUTE \ & ,:,& AR AT 250 Lite i



B

e T Sl

W ceze shl z92¢ pht | 9ie¢ msl | s2s¢ 25t | zls2 €21 000°0h
¥ bbhh 0! 292¢ 0s! 91a¢ 651 62.¢ 81 522 121 000¢9¢
: | 0zzk o¢! z92¢ Gl 918¢ €91 628 291 L602 23 000¢7¢
¢ . gsse | ol z9zc | est 918¢ | 89! s2ec | 991 1061 | Oz1 00082
4 989¢€ 0L Z9z¢ z91 918¢ zLl 82L% 121 z891 b1t 000Kz
4 TIT: 9Ll Z9z¢ 991 918 Le! 62L¢ 9L1 gan 011 000°02
£ (s87)
w SiH913M
_w o SS0yYd o
g, {4H/581)} (sl (5H/7S8VY | (SiN)y | tuH/S@ 'y (SL2) | (¥H/SBVI{ (SL:) | {YH/S8TI{(SLM) 2
/ s3de 4 134 *de g4 134 *4% 4 I3A *de 4 13A cded 134

i (3Ng9N3) ¥3M04

4 33>5%3 S11419 N3n0d SNONNTLNO2 JONVY

i M3AIN ALID0T3A MOISSIHSNVYYL Xvu XY oNO9

¢ k ]

i

m N1H

w XOONIH) .

m Wd¥ S€2 SLh=H? - Lldvyd¥ly

i 3 Sz~ :3¥Nivy3Ignal L4 009 :34NSS3Hd

‘ (63Lvy M07d 1302 anlaANING)

3%3yd gLlIx! AL1D0013A

TR

39-p 318Vl

45t T

s

.. ASH ,..ad.p.,.v. 2 ... ok r(:»:\

g tr{)

2 3 i S Losed i s, o
mm., Lﬁrﬁ & \.h AR Y ﬁ”% «1»% ” W&M}PW?




R N G R T

9842 6€1 60¢¢ €St | €és¢ sl | e9ze 251 | 1She 9z1 C00*0h
LE9E L91 60¢¢ 091 €6S¢ 991 g9zs 681 gscz Ict 000¢9¢ :
ShgE ozt 60¢¢ hot €4S¢€ tel 892¢ €91 5942 O¢t 000¢z¢
€€t ociLt 40¢¢ 891 £6S¢ el 892¢ L91 8€s41 szt 000'g2
2zze oc¢lt é60¢c¢ 2L eS¢ 6L} 892¢ 1Lt 9€L1 121t 000*h2
000¢ ot s0¢¢ L1 €s5¢ l8l 892¢ gLt Zhst Sti 000402
) (581)
SIHDI3M
SSOYS
(Yo
(YH/S8T)] (LX) (YH/SBIN (Sid) | caH/Sa )] (SLX) | (MH/SaVI| (SLN) | tyn/sg )] (SLN) S
e 4o 4 13A *sde 4 A3A ‘4 4 13A sde gy 93A sde 4 T3A
(3N195N3) ¥y3Mod
033>%3 SLIWIN ¥43mod SNONNTILINOD 39NVYy
Y3IA3N ALO0713A NOISSIHWSNVYYL Ay XVu oNO9

IR

Ea

. sy e s Mo it Rl R el
G TR o AR oo SR i el s W o ST 0 S s Bk b e Bl

[ o J, 2 i % Ay
LA P TR ik

NOONIHD
Wdd SE€2Z dlh="H? o L3VY¥Iuly
J S- :3uNLYYI4W3L 14 0009 :3yNSS3IY4
(S31lvy MOI4 1302 9NIQNTIINT)
378vd SLIWIT AL12093A

69-v 378YlL

ot

Sy R Ty &5l )
A B R R AR i LA AR

»




6022 111 ¥ste 8S1 | zZgfe | &S] | Zaez 9ht 7 999z 8¢l 000¢0h |
6982 €s! #sce 891 Zece 491 laez €5t 1€h2 Lel 000¢5¢ -
wZZ€ YR 8sce hel 2gce sLl’ L8862 091 1222 sel 000¢2¢
€90¢ 0¢l 8s¢€¢ 641 29€¢ Og! L8882 hot €861 Oct 000¢82
8562 0Lt 8se¢ et Zgee £e! {882 g9t 18s1t $21 600%he
O0hge 0Ll 8S€¢ L81 Zgeeg ge! 13-1:F4 24 stot 1zt 000¢02

($87)
SiIH9I3m
SSOuY -
(4H/S87) [{siA) (4H/S87) [(SiN) [(uH/sg !y [(s1X) (¥H/S87) [(Sid) l(yH/397) (Sid) 2
tded 13A *d¢4 A3 LY 34 sde 34 *dey q3A
(3N19N3) ¥3Mog
033>X3 SilWtn ¥3mod SNONNTINOD 39NYy
¥3A3IN ALiJ0134A NOISSIHSNVYY]) Xyw XYW 9NOq
¥OCNIn)
Wdd S€2 JLh=H? =~ L14vydYly
3 S1 :3¥NLvy34u3L L4 0009 :3yNSS3¥d

(S3lvy M094 13n4 9NIGNTIINT)
378vi gLIWlY A112093A

0/-v 378vL

S

Dbsll A i RATGSHE ditd
I Dottt o L BT o PGS -
ST DR b DG H,c...w;.fi, :

-

. i g etk L A A A AT A
NSRRI P s B R R L e sttt Sl A ORI G B




9912 T T 10nt et | 8fzc 951 |  @hS2Z ocl 9622 Znt 000°0h |
8012 w2t LOnE ZL gtze 99! 8hS2Z chl ¢£0g2 Int 000¢¢9¢
[ 1.YXA 991 LOKE hel glze 9L1 8hs2 15t 9L22 ggl 000¢2Z¢
9282 odt LOhE ge! Blz2¢ 18} 8hS2 951 £€S02 sgt 000¢82
gtee oL LOKWE 0641 g1z2e hel 8h52 091 Lhal O¢t 000'h2
2¢€L2 o¢l LOhE s6l g12¢ egl BhS2 g9t hi9l 92t 000°¢07
1S97)
SLHO13M
SSO0YS 2
(YH/S8)) (SLX) (aH/S87)] (SL3) | (yH/Sa ] (S4X) | (yH/SEMI| (SIN) | (yH/ g1V} (S —
*d4 REL *4°4 134 *iv4 q3A cde4 3A LAY (358!
bl
t3N19N3) y3mod
0335*3 SLIRIN d3Mod SNONNTLINOD 29NYY
¥3AIN A113073A NOISSIHSNYYL VM XVH 9NO |
NOONIHD
Wdd S€2 YLlh="H? = 13VyIH1V
3 ¢ ¢3uNLVyIdW3L 14 0009 :34NSS3¥d

(S3Lvy M0o4 13nd onNIANTIINT)
316vd SLIWIT AL112073A

-9 318Vl

R i o s
¥

iy G ¥ .}i.,ﬂ?» %




Y
X

1
W h10€ 6€! 9g2¢ hht | 9€s¢ 4hl LLhE ght 1602 2! 000°0H
i ZezZh L9t 9s2¢ 1st 9€s€ ss! LLhE hS1 L612 ozt 000°9¢
,w 2.0h oLl 952¢ 5§ 1 9€S¢ 191 9¢LheE 651 9€02 zz1 0004z¢
W + 00gt 0Ll 9s2Z¢ 091 9es¢ 591 9Lhe h9t zLat 221 000487 _ |
i jese 0c1 952¢€ hot 9es€ osl Line 691 8c91 911 00042
: 6z¢ 0LV 952¢ oLl 9ese st LLhE hel hoh z11 00002
: ©$31)
i , SLHS13M
SS0¥9 2
r .xqumm;. .mwu. .xqummJ. .Mwu, .m¢ummu. .mwn, .mqumm;. .mwn. .m¢umw4. .mwn. M
1} {3NtoN3) N3M0d
a33>X3 S1IKHIN ¥43mod SNONNjANOD JoNVYy A
¥3IA3IN AL!D073A NOISSTWSNVYL XYW XVW o5NO9 |
ﬁ w
NOONIH)D ,
WdY S€2Z dLh=H? = 14Y¥OIH1YV -
3 G2~ $3¥NLVY3ILWAL L4 0008 :3¥NSS3¥d

(S3lvy #0714 13n3 ONIANTIINT)
319y slIWl AL12073A

2L~y 318Vl

4

:kaiﬁ;;ﬁ‘nﬁﬁ&ﬁa§x

i
w.,‘n.




~

P

RO

PP LRI oy WR S B s T RO SR I T

A e A

SAFRAT R

s

EPRIE
e

S ER

6s12 601 dg2¢ | 2951 StEe €s] ©  h20¢ ohl | (S§2 ¢t 00G*0n
g80sc 151 682¢ 091 9¢€eE 1ol »20¢ hSt n222 Lz 000¢9¢
SOat CYA 682¢€ L9t 9€¢€¢ g9l hZO0€¢ 09t 0212 tel ooo‘ze
212¢e ocut 6g92¢ 2z 9€€c ! hZ0¢€ 591 0041 L21 0008z
690¢€ oLl £82¢ S 9¢€¢ 9Lt hZ0¢ 691 g0 gzt 000¢h2
ces2 0Ll 682¢ 1gt 9¢€€eE t4:3] h20¢ hit gehnl 911 00002
(saMm
SIHO!3M
SS0ud
(¥4H/S81Y (siX (uH/7S811] (Si%) | (uH/s78a 1y (sS4 (uH/s81Y tsi (uR/581} (SLM)
e ded 13A t4e4 q13A s34 93A *4e 4 a3 cde 4 I3A
{3Nt9N3) FELLP)
0335%3 SLINIT y3mod SNONNTLMOD 38Ny
¥3IA3N AL1D073A NGISSIHSENVYHL Xyu XYy yNGq
MOONIND
wd¥d S€2 dih=H? = 13dVvyI¥ly
J G- :3UNLVHILWIL 14 0008 :3ynsS3dud

¥,:,ff?,n§§§§a§s=§%§ 55»&%.&%

378vL siIuWl AL12073A

€L-% QYL

(S3ivy Mgq4 13nd o9NIANIIND)

SR
. R

j AT

R ANOa £

‘..24 Q.v; WA \‘L,.m. e

.
-

Ry el

e

o ornave o d o 008

S 5 r&.v

’ B e — e o
At it iebield a&aﬁg' Kb

i

.a_?,m, }9.

AU AS M At

g

=
£

. Foog

ISP g

e o e

110

-z

ettt
"t



ey

¥
SRS,
IRy AR

yLd
2

.
P

= T

Py

M o 0 Tzce ] 9381 | ¢cle Y51 17 0i%¢ 144 SR AE 1 EXA BT oeuToh |
: 9802 ozt L2€¢ 291 Zele 9! 0L92 ghl 66€2 8¢t 000 9¢
: 6982 z91 L2¢¢ LLt 3G el 0L92 951 setz 9¢! 0o0*2¢ ;
i h |
m YY) 021 zzcee X Teic Y3l 6292 151 9561 71 000¢82 |
m 0612 oLt L2ee get Zete zgl 0L92 991 hZLY 921 000'n ;
W 9L92 oLl L2¢¢ g6l Zgle TH 0L92 oct 9961 tz1 000%02 ;
m Tse 1)

SIHO13M !
_ §S0¥9 - W
| H SLA) wH76a 11| (siX) (un/se 11} (21%) -k
,M prrenn peeam el (I P ERE R I I Wi |
[ E |
| ELICEEL ELTF
W; 433953 S11W1A 43n0d SNOQNTINND 3ghey i
m YIAIN ALIICTIIA 1SSTHSNY v
W 1
W ¥0OM 11D
w wdd S€Z JLh=HS = L4vyIHdlY ~
W 3 g1 :3¥NIV¥3dNW3L 14 8008 +3uNSS3Yd !
W (s3Lvy 074 13N ONIGNIIND) %
w 31gvs siIni? £112073A
|
w pi-¥ 376V1 |
m A
@ ~
4
|
) w
i |

S Bty AT ARSI ..,rvﬁ o b s b et - . Lt o
= " . kI WY
FC T urt e N SRR




e A T A

¥ )
W 3] ) TREEEL te6e bh Y 9s€e gi1 YT Thi 000°0h !
w Z961 Z6 69¢¢ oLl €862 6s! 95¢€2 stl 8682 Ipl 000¢9¢ )
W gl1e wel 59¢¢C 591 tesz 0c! 9s¢€2 9h1 shz2 1hi pbo‘ze |
W j6¢2 ss1 Zoce a1 t862 vy 95¢¢ €51 c10z et 000482 w
§ 5122 551 59€€ 761 T84z T 9s5¢2 gs1 hoet Z¢t 000¢h2 |
.m T tet12 551 69€¢€ ~ 002 tes2 9g! 9s€2 191 2091 L2 00002

q, (S87)

3 S1H®13u

i S50u5 N
Eryean e Wrre K RV R TVl I I T e B e -

m& (3N1ON3) ¥3M0d

L 6335%3 S1INWIT ¥3m0d SAONNTLINOD 39Nvy

; wIAIN AL1D073A NOISSIWSNYHL Xyi XV 5NGT

|

m MOONIHD

m Wdd S€2 JLh=HI - Ldvyddly

4 9 gg :34Mivy3duid 14 0008 :3uNSS3¥d

T

(S3ivy K014 13nd oNIGNTIINT)
31gys SilWlT 41120734

Y

SR

G-y 119Vl

s

v G ke
ST AIRERY




i,

W,

i

Wv,

:

, ' v

d €122 401 l92¢ €hl 1122¢ thi 902¢ 1 £0g2 €21 C00*0h
WW,, 682¢€ {s! 192¢ ISt LL2¢ 15t 902z¢ 0st Lh22 b2l Go00'e¢ i
: ghst 0c! 192¢ LS1 Leze gsl 902¢ 951 i8st 124 ggo'ze
", 859¢ YA 192¢ 291 LL2€ €9l 90z¢ 191 4181 22! 00082
X 06¢¢ oLl 192¢ L91 LLZe go! 902¢ 991 s€91 az1 000¢s72
4w zzie oLl 192¢ €L Lrze €Ll 90z¢ 2L 024t hit 00007
A m.:
! SiHOI13

8 SS0¥9 e
9 - -
7 (HH/S8)] (siN) (4H/S8)] (SLX) | (¥H/S@ )| (SLA) | (YH/S@TMM | (SLX) | (yH/SBT)f (SL1d)

m sde 4 13A s34 134 v4° 4 13A [y 34 ede g4 R EY)

1 (3N19N3) 43M0d

g, a33>%*3 S1IWIN ¥3mod SNONNILNOD 39NYY

w ¥3A3N AL12073A NOTSSIWSNVYL XYW XYW N0

w XOONIH)D
‘% WNdY S€2 dih=H? = L4VyOd¥ly

b 9 §2- $34NLVYIAJNIL L4 00001 :34NSS3¥d

! (S3Lvy 074 1302 9N1GNIINI)

w 39avd sLIWIT A1130734

4

,w 9/-%v 318Vl

W

¢

eietiil R el b R R RS R

SR A i) SRS D Pt S AR A 203 SRR by




g
| M 3
W T
. 1 000'0n
ﬂ ezc OSt | s.0c | skl 4 i8e2 L€ gl9z et 2000 |
% ; o- 262¢ 091t 5.0¢€ ss! (82 ghl L8112z 9zi e
¢ ocoz ] = 5 Y
m ez | 091 Zoze | 691 s.0¢ | w9} teez | 95t stoz vy — s
, £2e ! s8g!
" oLl L8L2 29
w L90t | 0¢! zeze 1 9¢] 2L5E p L9 2991 | s2! 000%nZ
: 0Ll 262¢ 081 5.0¢ sLl (8L oy ooz
M £e8t t 2462¢ 81 §.0¢ oe! LeLe ZL 6Sh! PET
v L - a
m e - SIHOI3M
_m sS0ud =< ‘
w T s -
} 3 b} wH/S8 1) Jrsin) {4H/S8 !
] \ H/7sg 1) [tSLAY |t H/S 33A
: {¥H/687) .MW”v am—uumw-ﬂv amww —mokok.\ Q3A o 40 4 T13A 40 4
| r4d IN0d
( N19N3) m \
| L oy
m mu,um AL3073A NDISSIHSNYHL XVH M
§ . -
w YOONIHD i
w Wdd G€2 ILh=HO - L3vV¥IHlY
3 6= :3¥NLY¥3dw3l 14 0000} :3¥NSS3¥d

(S3ivy Mo13 13n? oN1GNIINT)
398yl SLIWIT AL12073A

T X it )

LL-y 378YL

A
¥

g,

ey

o

i e e e T BT A

i s

5 ARt T T
A AR AR it ﬁnvabﬁ.wwv.l TP A R PAE

.

. , '

G b v BB ik L I A P RS

o b g Vot o8 L nd RO,

THGARE S TRy aY -



TR b oms TV e o

T LW, DT e T TS R T L

=cadh

=,

L

0 0 Lice 151 n06Z T S9h2 121 | stle2 S¢l 000¢0h
csal g8 Lige hot h062 ssl S9h2 Ohl §S¢€2 sct 000°¢9¢
€002 oct Licg 8Ll h062 991! S9h2 1st hhi2 Let 000¢2¢
¢522 tst Li¢ge (81 w0b2 hel S9h2 CER Zhet 5¢l 000¢g2
4 4 151 Ligeg b6t h0s62 Og! S9h2 A 6691 O¢t 000'h2
gt1o02Z 1s1 Ligg gé1 h062 he!l S9he g9t L0s1 sz 000¢02Z
mm z
N I e T e S R il AT RE EEFPE EETVET RN KETPT
(3IN19N3) ¥3Mod -
xu>wmuwwa04m> m u 41 mm«ma sn ooquhzou uwnmn
NOONIH)
HdY¥ SE€2 dLh=H? « LivydYly
J SI :3¥NiVvYIJdN3lL 14 0000! :3ynsS3yd

o S ol e alag ) e U A

37avd SLIWlY Ag1D073A

8L-v 318VL

(S3Lvy M094 13n3 oNIOGNIINT)

AT

ik @
3 .:..:,A

- "
ID)BRHILL ALY R bt 1,

'y

S _»\.m{s YRR

AL Wl Bk 8 30 & 0 0 a  ENGNES

15

L pare




£

i . v

; v o LA ant | 9z szl | sete 0 ihaz L 9cl 0004 54—

4

{ 0 Ihee 191 1922 shl sL1? 611 £952 Zpl NNO* 9E

: ——T1TT ZOV PG z9t 19,2 29! s¢L12 6€1l 9lzz 1ptl £onze

m G A €21 Lhe€ 661 t9cz ¢! s¢L12 phl 1841 61 000482 —

% — 88s! 2! lnee 302 192 18} sLiz 951 0941 hel 000 R2

M =1428 (XA Ihee L02 1942 hgl sL12 091 1561 821 000402

w (sg1)

- SLIHO13M

o CREREEIRR (gH/75871) [1S4d) (yHs58 N [1SLM) (YH/S87) | (SiN) (¥H/S87) [(SLH) -

5 .xammu : mu> ¢4 4 qU3A *4° 4 93A s 40 4 13A ede 4 T3A

w o (3N19N3) ¥3M0d

% g332*3 SLINW1T ¥3mnod SNONN]TLNGD 39NVY

R ¥3IAIN AL1D2073A NOISSIWSNYHL v XYW 5NO

5 L

3 JOONIND _
\ Wdy SEZ  dih=HI - Ldvuduly

W 5 g¢ :3¥NLYH3dW3L L4 00001 :3¥nsS3dd .
M (s3ivy Moqd 13nd oN1ANIINTY (
¢ 318yl SilwWld ApL120713A

w 6L-% 379v¥L

4

%

Ayt A A Ao Ok et prgetd b gt
et S PRI PG G B £ i e
s .:1 R VIS RSP u.w.?..w.{.v

st

\
Y

o1y e b s o B AN B .

N ot i Uit ot w v AT 310001 : .
o e -od PRy Ny 4 - . N e et o )

_ 2 AT R




AT

A

-

M‘n‘*m-'mn‘ww-,i«; 2

CHAPTLR 5
CHINOOK (CH-47C) PERFORMANCE DATA TABLES (245 RPM)

GENEFRAL

These tables are the additional ones needed when the CH-47C is operated
at a gross weight in excess of 40,000 Ibs. These are for 245 RPM engine
usage and are supplemental to the tables in Chapter 4. The tables are

organized in the following manner:

Tables 5-1 to 5-24 Basic Fuel Flow Data

Tabies 5-25 to 5-48 Delta Fuel Flow for Drag Data

Table 5-49 Ground tdle fuel Flow Bata

Tables 5-50 to 5-55 Gross Weight Limits Data

Tables 5-56 to 5-79 Velocity Limits Data
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FUNCTIONS FOR CALCULATING BASIC FUEL FLOW
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Y. CH-47C Operating at 235 RPM

There are four functions that can be used to caiculate the basic fuel
flow Tor the CH-47B helicopter operating at 235 RPM. In order to use
the functions the following data is needed:

1. Flight Mode
2. Temperature
3. Pressure (altitude)

4. Gross weight

Which of the four functions will be used depends on the flight mode.
The first function is for HIGE (Hover In Ground Effect).

FF (HIGE) = f (TEMP, ALT, GW)
The second function is for HOGE (Hover Out of Ground Effect).
FF (HOGE) = f (TEMP, ALT, GW)
The third function is for NOE (Nap of the Earth).
FF (NOE) = f (TEMP, ALT, GW)
The fourth function is for Forward Flight.
FF (Sorward Flight) = f (AS, TEMP, ALT, GW)
The equation for FF (HIGE) is:
FF (HIGE) = A {ALT) + B (TEMP) + C (GW) + D (ALT)(TEMP)
+ £ (ALT) (GW) + F (TEMP) (GM)
+ G (ALT) (TEMP) (GW) + K

Where ALT is the altitude, TEMP is the temperature and GW is the
gross weight and the constants have the following values:

A - -4.18033488 X 107° £ - 1.11825291 X 107°
B - 1.08751586 F - 8.07031975 X 107
C- 5.33395773 X 1072 G = 1.36606525 X 1075
D = -3.51402949 X 107 K = 4.84275543 X 10°
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The equation for FF (NOE) is once again the same as FF (HIGE). The
new values for the constants are:

{g éﬁ The equation for FF (HOGE) is exactly the same form as FF (HIGE).
T A new set of values for the constants is used. These values are:

g“ :Eg A= -5.88115812 X 10°2 E= 1.93141847 X 1078

.§: <i§ B = -8.84728134 X 1072 F = 1.38394884 X 107

§ b C= 6.1890916 X 107 G = 1.60426457 X 1078

2 %{ D = -3.78898469 X 1074 K= 417171783 X 10°

A= -6.06951821 X 1072 E = 1.82329043 X 1076
8 = -7.06558749 X 1072 F= 1.16511314 X 10°%
C= 5.2232069 X 1072 G = 1.72842876 X 1078
D= -4.1362632 » 107 K = 5.56116821 X 10°

For the Forward Flight modes the form of the equation is:

FF = A(AS) + B(ASZ) + C{ASS) + D(TEMP) + E(GH) + F(ALT) + G(AS®)(TEMP)
+ H(AS) (TEMP) + T(AS)(TEMP) + J(AS3)(GH) + K(ASZ)(GN)
+ L(AS)(GH) + M(ASS)}(ALT) + N(ASZ)(ALT) + N(AS){ALT) + P(TEMP)(GN)
+ QUTEMP) (ALT) + R(GN) (ALT) + S(TEMP)(GW)(ALT) + T

Where AS is the air speed in kts ard the values of the constants are:

A= -3.77404814 X 10 K =-1.8393742 X 10°°
B = 4.24010076 X 107" L= 1.12421578 X 1073
C = -1.01008529 X 1073 M = -1.37884145 X 1077
D= 1.03554213 X 10 N = 3.06267834 X 107
E= 1.26485201 X 1072 0 =-2.34560855 X 1073
F = -2.29212269 X 102 P = 3.11250682 X 107
G = -3.12955658 X 10°° Q = 4.4806207 X 10°%

H= 7 16897036 X 1073 R = 2.23874594 X 1078
1 = -5.56602478 X 107! S =-4.34590968 X 1078
J = 7.77223859 X 1078 T = 1.8023027 X 10°
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These functions allow anyone with a simple calculator to figure
the fuel flow of the aircraft and bypass both Tooking up the values
and interpolating for points in between the data points in the tables.

The above equations calculate the basic fuel flow for the CH-47C
helicopter operating at 235 RPM with the following accuracies:

FF (HIGE) - 99.64%
FF (HOGE) - 99.33%
FF (NOE) - 98.19%

{

Forward Flight) - 93.86%
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2. CH-47C Operating at 245 RPM

There are four functions that can be used to calculate the basic fuel
flow for the CH-47B helicopter operating at 245 RPM. In order to use
the functions the following data is needed:

1. Flight Mode
2. Temperature
3. Pressure (altitude)

4. Gross weight

Which of the four functions will be used depends on the flight mode.
The first function is for HIGE (Hover In Ground Effect).

FF (HIGE) = f (TEMP, ALT, GW)
The second function is for HCOGE (Hover Qut of Ground Effect).
FF (HOGE) = f (TEMP, ALT, GW)

The third function is for NOE (Nap of the Earth).
F (NOE) = f (TEMP, ALT, GW)

The fourth function is for Forward Flight.
FF (Forward Flight) = f (AS, TEMP, ALT, GW)

The equation for FF (HIGE) is:

FF (HIGE) = A (ALT) + B (TEMP) + C (GW) + D (ALT)(TEMP)
+ E (ALT) (GW) + F (TEMP) (GW)
+ G (ALT) (TEMP) (GN) + K

Where ALT is th2 altitude, TEMP is the temperature and GW is the
gross weight and the consta.ts have tne following values:

1 i - 3.76395468 X 10°°
-4

b= -..49443232 X 10

B = -4.85268086 F = 2.2049065 X 10
-2 6= 1.40213223 X 1078

C= 5.69947064 X 10
3.89716461 X 10°

D = -3.51416853 X 1077 K =
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1

B = -5.28438944

C = 7.02132583 X 107%
0 = -7.11802662 X 1073

The equation for FF (NOE) is once again the same as FF (HIGE).
new values for the constants are:

A= -2.04558648 X 107
B = -2.73703614

C= 6.0988307 X 107
D= -1.5812756 X 1073

g vf?.v?:fﬂxrnm“k-.».
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The equation for FF (HOGE) is exactly the same form as FF (HIGE).
A new set of values for the constants is used.

- 6.22147991 X 107°
2.65626702 X 1072
. 2.42121925 X 1078

4

1.28996002 X 10°

5.37683025 X 1070

1.7907843 % 1074
4.52854692 X 10

"

8

u

K = 2.78352539 X 10°

For the Forward Flight modes the form of the equation is:

FF =

+ H(ASZ)(TEMP) + T(AS)(TEMP) + J(ASS)(GH) + K(AS?)(GK)

+ L(AS)(GH) + M(ASS)(ALT) + N(ASZ) (ALT) + O(AS)(ALT) + P{TEMP)(GW)

+ Q(TEMP) (ALT) + R(GW)(ALT) + S(TEMP)(GW)(ALT) + T

A= 1.4501177 X 10
- -1.27493959 X 107!
C - 6.56571239 X 107
D = 3.87899423

£ = 8.85471553 X 107
F = 6.71030849 X 1073
G = -9.21962567 X 107°
H= 4.26615639 X 1074
I = -1.24208927 X 1072

J = 4.83834617 X 1077

K = 3.95673749 X 10°°

L = -8.94904137 X 1073

M = -8.69541026 X 1078

N = 2.29792088 X 107°

0 - -2.08567723 X 1073
p = 4.72741376 X 10°°

Q= 1.11335551 x 1073
6

8

R = 1.22879437 X 10°
S = -3.21402496 X 10°
T =-3.04208401 X 10°

W o

These values are:

The

A(AS) + B(AS?) + C(ASY) + D(TEMP) + E(GW) + F(ALT) + G(ASS)(TEMP)

Where AS is the air speed in kts and the values of the constants are:
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These functions allow anyone with a simple calculator to figure
the fuel flow of the aircraft and bypass both looking up the values
and interpolating for points in between the data points in the tables.

The above equations calculate the basic fuel fiow for the CH-47C
helicopter operating at 245 RPM with the foliowing accuracies:

FF (HIGE) - 98.26%
FF (HOGE) - 97.70%
FF (NOE) - 97.39%
FF (Forward Flight) - 98.17%
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1. CH-47C Operating at 235 RPM

The function beiow will calculate the deita fuel flow for drag for
the CH-47C helicopter operating at 235 RPM. Recall from the discussion
in chapter three that this value is added to the basic fuel flow value

whenever drag is increasing the rate of fuel flow.»

In order to use the function the followirg data is needed:

1. Air Speed (AS)

2. Equivalent Square Footage of Drag (SQ)

H

é
%
i
&

3. Temperature (TEMP) in degrees centigrade

4. Altitude (ALT) in feet above sea level

R RIS

That is:
FF (Drag) = f(AS, SQ, TEMP, ALT)

g g

The equation for FF (Drag) is:
FF (Drag) = A(AS) + B(ASZ) + C(ASS) + D(TEMP) + E(SQ) + F(ALT)
+ G(ASS) (TEMP) + H(ASZ)(TEMP) + I(AS)(TEMP) + J(AS®)(SQ) + K(AS?)(SQ)
+ L(AS)(SQ) + M(ASS)(ALT) + N(AS?)(ALT) + O(AS)(ALT) + P(TEMP)(SQ)

[

R

el ’{mmf w‘fg'm’?@“‘?%;ﬁa B S ey
-~ ' —e

+ Q(TEMP) (ALT) + R(SQ)(ALT) + S(SQ) (ALT)(TEMP) + T
Where the constants have the following values:

A= 1.92351666 K = -1.84985049 X 107

B = -1.58761502 X 1072 L = 1.34020805 X 107!

C= 1.22072934 X 10”° M = -3.96785356 X 10°°

D = 6.74994808 N = 5.217343853 X 107°

E = -1.57020617 0 = -4.03765589 X 1072

F = 4.01374176 X 1072 P = -3.25795538 X 1072

G =-1.169635 X 107° Q = -1.83679713 X 107

H= 2.24108415 X 1073 R = -2.4964305 X 1074

I=-1.54114246 X 107 S = 1.04480392 X 1076

J = 1.2006097 X 107° T = -2.27549515 X 102
*There is no delta fuel fiow for drag for BIGE, HOGE or NOE flight
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This equation calculates the delta fuel flow for drag value with
an accuracy of 99.56%. It should be noted that in some instances the
computed value will be negative. If this accurs, zero (@) should be
used as the value for delta fuel flow.
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2. CH-47C Operating at 245 RPM

The function below will calculate tia delta fuel 7iow for drag for
the CH-47C helicopter operating at 245 RPM. Recall from the discussion
in chapter three that this value is added to the basic fuel flow value

whenever drag is increasing the rate of fuel flow.*
In order to use the function the following data is needed:
1. Air Speed (AS)
2. Equivalent 3quare Footage of Drag (SQ)
3. Temperature (TEMP) in degrees centigrade
4, Altitude (ALT) in feet above sea level
That is:
FF (Drag) = f(AS, SQ, TEMP, ALT)
The equation for FF (Drag) is:
FF (Drag) = A(AS) + B(AS?) + C(ASS) + D(TEMP) + E(SQ) + F(ALT)
+ G(ASS)(TEMP) + H(AS?) (TEMP) + 1(AS)(TEMP) + 0(ASS)(5Q) + K(AS?)(SQ)
+ L(AS)(SQ) + M(AS3)(ALT) + N(ASZ)(ALT) + Q(AS)(ALT) + P(TEMP)(SQ)
+ Q(TEMP)(ALT) + R(SQ)(ALT) + S(SQ)(ALT)(TEMP) + T
Where the constants have the following values:

A = 1.43925276 X 10 K = -3.73952542 X ’IO_4

B =-1.76786033 X 107" L= 9.51766968 X 1072

C = 7.34766239 X 107 M = -1.05205952 X 107
D = -3.62632334 N = 2.35495875 X 107°
E = 1.40438998 0 = -1.89449638 X 1073
F = 7.3855726 X 1072 p = -3.31104305 X 1072
G = 7.62190552 X 107° Q= 3.00417855 X 107°
H = -3.03890204 X 10°3 R = -2.39477551 X 107
I = 2.72080821 X 107! s = 1.2046344 X 107

-5.04253357 X 10°

f

J = 6.97609534 X 1076 T

*There is no delta fuel flow for drag for HIGE, HOGE or NOE flight.
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This equation calculates the delta fuel flow for drag value with
an accuracy of 99,59%. It should be noted that in some instances the
computed value will be negative. If this occurs, zero (@) should be
used as the value for delta fuel flow.

T R S B T PR T

Py Ly g . e i . RS At s ge R g S 2 g K
"'?‘ﬁ( 5 kwé" Y “"“."J“” 2“1:»'\%":.4“ SE R pa e R

N —
RN

it
AR

Ry
IR AR T

O

by

e

«%1‘-
A

T

o L
.',}ﬁv}“ f’sﬂ’

221

- PR Lo - - - - 2 mw =
v U «




R T2, A Ry BT N S T iy T S =i
R B S o D s e e kv i, TR S L e

s
b et it T

LYAC

o )' ‘an?;:‘

T
¥

i,

P

sy

N T TRUIPR SRR SN
A W R ER LA g)

b

APPENDIX C
FUNCTION FOR CALCULATING GROUND IDLE FUEL FLOW
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The function below will calculate the ground idle fuel flow rate for
the CH-47¢ halicopter. In order to use the function the following data

is neeled:
1. Temperature (TEMP) in degrees centigrade.

2. Altitude (ALT) in feet above sea Tevel.

That is:
FF (ldle) = f {TEMP, ALT)

The equation, for FF (Idle) is:
FF (Idle) = A(TEMP) + B(ALT) + C(TEMP)(ALT) + D(TEMPZ) + E(ALTZ) + F

Where the constants have the following values:

A = -6.5749985 X 107" D= -1.24999922 X 1073
8 = -5.5428531 X 1072 E = 9.99996317 X 10~/
C = -3.00133252 X 1071 F= 1.47358652 X 10°

This equation calculates the ground idle fuel flow rate with an
accuracy of 99.67%.
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1. (CH-47C Operating at 235 RPM

The functions given below will calculate the gross weight limits
for take off for the CH-47C helicopter operating at 235 RPM. Each of
the functions is of the same basic form with the values of the constants

changing depending on which take off criteria is being used. In all
cases the Structural Gross Weight Limit of the CH-47C helicopter is

46,00C 1bs.
In order to use the functions the following data is needed:
1. Temperature (TEMP) in degrees centigrade
2. Altitude (ALT) in feet above sea level
That is:
GW (Limit) = f (TEMP, ALT)
The basic equation for GW (Limit) is:
GW (Limit) = A(TEMP) + B(ALT) + C{TEMP)(ALT) + D
For take off criteria #1 the equation must be used twice, once using

the engine limit constants and once using the transmission limit constants.
For take off criteria #1 the constants for engine limits are:

A= -2.04521187 X 10° C = 6.45157177 X 10”3
B = -1.73651493 D = 5.48574741 X 10°
For take off criteria #1 the constants for transmission limits are:
A= -5.41285706 X 10 C = -2.38285902 X 107%
B = -5.78837119 X 107} D = 4.65754517 X 10%

For take off criteria #2 two checks must also be made. The constants
for engine limits, take off criteria #2 are:

A = -1.91924759 X 10 C = 6.05328596 X 10”3

B = -1.62188777 D = 5.1224647 X 10

For take off criteria #2 the constants for transmission limits are:
A= -4.7751194 X 10 C =-4.11927958 X 1074

B = -5.19843929 X 107 D = 4.46686488 X 107
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Rlso for take off criteria #3 two checks must be made. The constants

for engine limits, take off criteria #3 are:

A= -2.30310486 X 10° C= 7.26843113 X 1073

8 = -1.94757777 D= 6.15208135 X 10°

For take off criteria #3 the constants for transmission limits are:

-3.0357156 X 1074

A= -6.06521425 X 10! c
5.21943193 X 10%

B = -6.45660659 X 107 D
This equation with the various sets of constants gives results that

[}

1l

are 99,89% accurate or uetter.
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2. CH-47C Operating at 245 RPM

The functions given below will calculate the gross weight limits
Each of

; for take off for the CH-~47C helicopter operating at 245 RPM.
the functions is of the same basic form with the values of the constants
In all

changing depending on which take off criteria is being used.
cases the Structural Gross Weight Limit of +the CH-47C helicopter is
46,000 1bs.

In order to use the functions the following data is needed:

SR s At

LS BN
-

RN vl
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et

e 1. Temperature (TEMP) in degrees centigrade

2. Altitude (ALT) in feet above sea level

SBSed aridi e ap o
'”5,”}, ‘49,,‘]‘. 4

That is:
GW (Limit) = f (TEMP, ALT)

The basic equation for GW (Limit) is:
GW (Limit) = A(TEMP) + B(ALT) + C(TEMF)(ALT) + D

For take off criteria #1 the equation must be used twice, once using
the engine 1imit constants and once using the transmission limit constants.
For take off criteria #1 the constants for engine limits are:

2 C = 5.51400252 X 1073
b = 5.52583125 X 10

S e

apd

1]

A = -2.00498346 X 10

AP iy Y

T

RSt i o
]

B = -1.72648424

,%f For take off criteria #1 the constants for transmission limits are:

S% A= .4,92673783 X 10 C = -5.14857456 X 107

;é B = -5.39397113 X 107] D= 4.64107769 X 10°

:%é For take off criteria #2 two checks must also be made. The constants

%; for engine limits, take off criteria #2 are:

; A= -1,87090488 X 10° C = 5.07593085 X 1075

2% B = -1.60321172 D = 5.13487373 X 10*

~§? For take off criteria #2 the constants for transmission limits are
-4

-7.50785934 X 10
2.43537026 X 10°

: A= -4.23669033 X 10 C

-4.76228192 X 10

-1 D

B
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The constants

Alse for take off criteria #3 two checks must be m_de

for engine limits, take off criteria #3 are:
C = 6.16950123 % 1073

6.19340469 X 10°

A =
B =
For

A

n

"

B

~2.25033333 X 10

~-1.93471529
take off criteria #3 the constants for transmission limits are:

-4.62999953 % 1074
5.20308398 X 10%

-5.60299997 X 10
-6.05156399 X 107

This equation with the various sets of constants gives results that

are 99.88% accurate or better.
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APPENDIX E
SHORT DESCRIPTION OF CHINOOK (CH-47C) DATA SOURCE
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SUBJECT: Short Description of CH-47C Performance Data Provided to TRADOC
Systems Analysis Activity (TRASANA)

MFR:

1. References:

a. Untted Kingdom CH~47C, Hover-out-Growdd Effect (HOGE), Power Requivéd
(Boeing Vertol IOM 8-7442-1-439).

b. Determination of the Effects of Rotor Blade Compressibility on the
performance of the UH-1F; FTC-TR-65-17.

c. Airwvorthiness and Flight Characteristics Test, CH-47C Helicopter (Chinook)
USAASTA Project No. 66~29.

d. Operator's Manual, Army Model CH-47B and CH-47C Helicopters, TM55-
1520-227-10.

2. The performance data presented to TRASANA is the result of comlining

the helicopter power required, engine power available and engine fuel flow
characteristics, The CH-47C power required was calculated from a non-dimen-
sional representation of engine power required (coefficient of power) v,s.
gross weight (coefficient of thrust) and true airspeed (advance ratio).

The non-dimensional power required was obtained from reference la and lc. All
performance in ground effect represents a 10 foot skid height. A temperature
dependent correction, based on the method outlined in reference 1b, was

made to the power required to account for compressibility which could not be
accounted for in the non-dimensional representation.

3. The T55-L-11 engine power available to the CH-47C (which was used in
combination with the power required to fiud helicopter take—off and speed
limits) was used as a function of altitude and temperature, from reference lc,

4. The engine fuel flow at a particular altitude and temperature

combination was derived from a representative referred fuel flow as a

function of referred engine power, The referred fuel flow curve for the
T55~1.-11 engine was taken from reference le. The calculated fuel flows

reflect 5% conservatism. A referred parameter is one which is divided by
temperature and pressure ratios in order to represent all atmospheric conditions
by one function.

e -
S R Y4

5 :""3"5-‘ e

ey

; 5. The never exceed speeds (Vn.e.) were calculated from those shown graphically
in reference 1d.

6. The Structu.al Gross Weight limit of the CH-~47C is 46000 1bs,
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