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PURPOSE

To outline practices and procedures which can lead to better correlation of engine performance test re-
sults from test cells used for development and acceptance testing of turbo-prop, turbo-shaft, turbo-jet,
and turbo-fan engines; hereafter referred to as gas turbine engines. Specific cases in which the type
of information contained herein would be of benefit are:

As an aid in providing better correlation of test cell data between engine and airframe companies sup-
porting commercial and military requirements.

For use by the military services in correlating a number of engine test cells .at an overhaul depot, or
between vayi i i i : i-capability with those
at the engin

As an aid i1
existing mij

Within an e
velopment 3

SCOPE

This recom
repeatable

L establishing correlation practices for new test cells and/or update or
jitary and commercial test facilities.

hgine manufacturer's plant to aid in correlation of test ¢ells used for g3
ind acceptance tests in accordance with the applicable engine model spe

mended practice considers many facets of tésting which have a bearing
engine performance data. These are:

o

TEST CELL CONFIGURATIONS

TEST CELL INSTRUMENTATION

ENGINE PERFORMANCE CORRECTION FACTORS
TEST CELL EFFECTS

o

INSTRUMENTATION CALIBRATION
CORRELATION TEST PROGRAM

]

Test cell calibration

°

Accurate data

modernization of

s turbine engine de-
cification.

on obtaining accurate,

TEST CELL

CONFIGURATIONS

General: During gas turbine engine development, a wide variety of engine test cell designs have been
used successfully in development and production testing. Some are converted reciprocating-engine
test cells whereas others were designed specifically for engines being tested.

Test Cell Design Fundamentals: Test cell design factors which can affect engine performance are:

3.2.1 The path of the primary air flow (mainly engine air flow) into the test cell should be relatively unre-

stricted and of sufficient size to preclude excessive cell pressure depression.

While cell depression

values up to 5. 0 inches of water (1240 Pa) have been tolerated in some installations, a nominal figure
of 1.5 to 2. 5 inches of water (370 to 620 Pa) is desirable in order to minimize the magnitude of the

inlet air pressure and the ram drag ratio correction factors.

Excessive depressions can cause undue

. structural stresses as well as compressor face air flow distortion causing unstable engine operation.
The need for uniform flow at the compressor inlet cannot be over emphasized.
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3.2.2 The cooling air flow surrounding the engine (aspirated air) must be adequate to provide cooling of both

the turbine and exhaust areas of the test cell. The air flow velocity must not be so high as to cause either
friction forces or static pressure variations which are difficult to compensate for or to evaluate accur-
ately. Test cell pressure differential between the inlet and exhaust planes of the engine preferably should
not exceed 1 inch of water (250 Pa).

3.2.3 The engine, in most test cell designs, augments secondary air by ejector action thereby cooling the ex-
haust gases before entry into the exhaust noise suppressor. (Dependent on test cell design, this cooling
air may or may not pass through the engine inlet room.) Excessive amounts of secondary air will in-
crease the suppressor size requirements and may, if swept across the engine, result in undue drag forces.

3.2.4  The exhaust gases are mixed with, and cooled by, the augmented secondary air. It may be necessary,
primarily in thg case of after-burning engines, to further cool the exhaust gases by water sprays located

section. It should be noted that, in the case of marginal cross-sectiopal area in the

test cell, the ude of water sprays can affect the secondary air pumping influencing\the firag on the engine

either by frictidn or localized static pressure effects. During correlation, these“conditions must be noted

and all subsequ¢nt testing preferably conducted under the same conditions.

3.2.5 Either the engirle mount configuration or the engine exhaust augmentor tithe should be afljustable so that
the augmentor-fo-jet nozzle distance can be set to a value consisterit/with augmentor air flow pumping
requirements, noise minimization, and effects on localized static‘pressure at the jet ngzzle exit plane.
Care must be tgken to prevent recirculation of hot air into the engine inlet. The relatiqnship of engine
and exhaust augmentor when established shall be maintained-{6t all subsequent tests of fthe specific engine
model.

3.2.6 Test cell inlet qtacks and exhaust stacks should be deésigned to minimize recirculation ¢f exhaust gases
under all weather conditions. Ideally, exhaust gages should be ejected down-wind of th¢ air inlet stack
and in the same|direction as the prevailing wind,  In vertical inlet and exhaust configurations, it is de-
sirable that the exhaust stack be at least 25% higher than the primary and secondary aix inlets.

3.2.7 Because of high|sound prevssure levels,in the engine test chamber, facility design considleration should
be given. to using absorption-type acoustic construction of interior walls.

3.2.8 Temperature, pressure, and humidity of the control room should be controlled so as ndt to affect instru-
mentation.

4, TEST CELL INSTRUMENTATION

4.1 General: The veny best test cell correlation methods cannot overcome shortcomings in test cell calibra-
tion procedures. |The instrumentation must he certified to meet established metrology performance stan-
dards of calibration that can be achieved by the calibration accuracies of primary and secondary standard
test equipment.

4.2 Thrust Measurement:

4.2.1 The system most commonl& used to measure the thrust of turbojet/turbofan engines utilizes strain gage
load cells. Strain gage load cells have the advantage of being readily adapted to hlgh-speed transient re-
cording electronic instrumentation.

4.2.2 The three basic flexure plate designs most commonly used with the thrust platform are compression,
tension, and compound with the latter two configurations preferred.

4.2.3 It is recommended that thrust load cells be mounted near the front of the thrust platform to reduce the
possibility of errors due to thermal radiation from the high temperatures of the engine exhaust. The
thrust measuring system should be designed to minimize false loading of the load cell due to temperature
gradients in the structure and/or calibration in a different plane than the thrust loading.
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4.3 Power Absorption and Measurement:

4.3.1 Various loading devices, such-as electric generators, air compressors, fluid brakes, and propellers
are used to absorb the power of turbo-prop and turbo-shaft engmes. The type selected for a particular
application is usually based on the most economical to operate and the services available. A propeller
is generally used for a turbo-prop engine while an electrlc generator, air compressor, or a fluid brake
is used for the turbo-shaft engine.

4.3.2

Power measurement is achieved by adding torque and speed measuring systems to these loadmg devices

to provide

a complete dynamometer system."

4.4 Fuel Flow Measurement:

441

4.4.2

4.5 Temperatun

The most

commonly used system to measure fuel flow is a volumetric type whic employs the turbine-
type flow transducer coupled with a variable -time base dlgltal electronic ins

nt. This system is

acceptable from an accuracy and rehablhty standpoint and is readily adaptable fqr automatic recording.

This systgm also has the capability of compensatlng for variations in'fuel densi

by inserting the fuel

specific gravity. and calibration (K) factor into the aforementioned’ instrumentatioh. In cases where

automated
bration of]
type trang
temperaty
eners is 1

Mass flowy
for variat|

e Measurement:

data acquisition is used, compensation for variations in'fuel specific ravity and in the cali-
the instrument may be made by the software program.” In many ins es, the use of turbine-

ducers requires a multi-manifold fuel system to ¢over a wide flow ran e. Fuel flow and fuel
re transducers should be located near the fuel inlet to the engine. The|use of flow straight-
ecommended.

meter systems are also used to measure fuel flow. This system auto atically compensates

ons in fuel density.

4.5.1

4.5.3

Thermocad
and metal
termine tl
tions. Th
otherwise
or Y) ther
couple. (
thermocoy

uples are used almost universally for measuring the engine inlet air,

haust gas, fuel, oil,

temperatures. The actial wire used for the thermocouples must be checked carefully to de-

jat it is of the correctitype and meets ANSI (American National Standards Institute) specifica-
e wire in the thermocouples and indicating instruments must be compa

ble in wire type;
errors will exist” Common thermocouple wire combinations are Iron-Constantan (Type J

mocouple; Copper-Constantan (Type T) thermocouple; and Chromel-Aldmel (Type K) thermo-

aution must be exercised to ensure that poor connections do not exist i the installation of
ple cireuits. A resistance temperature bulb is commonly used where g high degree of accur-

acy is desfired. ‘dncreased accuracy can be achieved in computer-based systems by using the individual

thermocoy

ple calibration and eliminating all intermediate junctions.

Bent or twisted thermocouples, lead reversals at connections, resistance variations in the leads, cor-
roded connections, etc., are all common troubles associated with temperature measurement. Tempera-
ture indicating systems perhaps requlre more mamtenance ‘than any other equ1pment in the test cell
instrumentation.

When measuring inlet air temperature, accurate measurement of test cell ambient temf)eraulre with
not more than 1°F (0. 6°C) error is desired. On outdoor stands, inlet temperature probe readmg can
be affected by radiation from the sun. o

4.5.4 Refer to Figure 1(A) for typical temperature probe.

4.6 Engine Speed Measurement:

4.6.1 Engine speed is generally measured by electronic counters, tachome‘tefs, and strobo-tachs.

7
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4.6.2 Errors in speed measurement have often been traced to "human' errors, mistakes in gear ratio com-
putation (use of wrong gears), use of improper strob-o-disc charts, calculating time-base values for
digital counters, and selecting the count time. Therefore, special care must be taken to eliminate
such errors. ' ‘ .

4.6.3 The most commonly used reference for RPM is the ratio of the tachometer pad speed of 4200 RPM to
the rated speed of 100% RPM of the rotors. When using the combination of tachometer generator and
an analog readout of actual RPM, care must be exercised so that the analog scale is calibrated to the
applicable tach-pad drive gear ratio. Additionally, many engine manufacturers are incorporating in-
ternally installed magnetic pulse-type transducers to measure shaft speeds precluding the need for
mechanical driven tach-generators which are limited to relatively low RPM (i. e., 4200 vs 10-20,000
plus RPM).

‘4. 7 Air Flow MeasuLement:

4.7.1 Engine air ‘t'lo measurement is, in most cases, obtained by the use of either@ smooih—aoproach orifice
or by a flat-plpte orifice. The former is in more universal use for engine test with the latter reserved
mainly for calfbrations of secondary or auxiliary air flow measurement syst_ems.

4.7.2 Smooth—aﬁpro ich orifices, either af.l;tached directly to the engine inlet duct or built intp the engine inlet
" room air supply system, are recommended. Smooth-approach orifices should conforfn to ASME Stan-
dards (Fluid IJeters) However, good engineering judgment and apphcatlon of the intgnt of the ASME
Standards, ingofar as practlcable, will preclude difficulty ffom faulty mstallatlon pragtices.

4,7.3 In addition to recording. the air velocity head in the orifiee throat, readings of inlet air average total
temperature ahd average static pressure must alsobé’obtained to compute the correcfed air flow.

4,8 Inlet Air Tempefature:

4.8.1 Since many engine performance parameters-are corrected for inlet air temperature, |t is extremely .
important to apcurately measure that temperature.

4,8, 2_' To measure the average inlet air temperature, a sufficient number of temperature sepsors must be
" mounted ahead of the engine inlet/ The number and loqation of temperature sensors should be deter-
mined by a temperature survey. ' ’

4.9 Pressure Measdrement:

4.9.1 Gas and liquid|pressire measurements are made with conventional Bourdon-type gages, mercury or
water columng, as well as various types of transducers utilizing electronic read—outjnstrumentation.
The pressures vary in range from a few inches of water (Pascals) to several thousand psi (several
million Pascals). The requirements cover gage and absolute and differential pressure measurements.
Among the common varieties of pressure transducers are: force balance, strain gage, variable capa-
citance, variable reluctance, etc. They are available in many ranges and accuracies.,

4.9.2 Refer to Figures 1(B), L(C) and 1(D) for types of pressure probes.

4.10 Vibration and Oil FioW/Consixmption Mea:surement:

4,10.1 General: Vibration and oil flow/consumption measurements of jet engines are not normally part of a
correlation program. However, these parameters are usually monitored during the correlation runs.
These parameters may be made part of the correlation program at the discretion of the coordinator .
(See 8.3.1.3). Once a test set-up has been established, it must be repeated pre01se1y for each subse-
quent test of a given engylnle.type to obtain comparable data.
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4.10.2 Vibration data are measured with velocity transducers, accelerométers, or other types of vibration
pick-ups having a variety of shapes, sizes, and features. Some newer engines uti]ize vibration pick-
ups permanently imbedded in the engine at points of interest.. Generally, filters are used in the read-
out device to restrict the frequency of vibration measured to that of the engine rotational frequencies.
Caution should be -exercised in mounting the pick-ups on the engine. Insufficient rigidity may lead to
unwanted pick-up resonances resulting in false vibration indication. Location and orientation of the
vibration pick-ups should be given careful consideration to obtain consistent and meaningful vibration
readings. Vibration levels may be affected by changes in the configuration of test hardware and
accessories. '

4.10.3 Oil consumption is generally measured by a weighing system while oil flow is measured by the volu-
metric displacement method. The weight flow method is particularly adaptable to the measurement of
scavengg o1l Tlows since considerable aeration of the oil may exist. For sell-cpntained oil supply
systems| within the engine, a method of marking oil level before and after specified runs can be
utilized ps specified by the engine manufacturer for that model. ‘

5. ENGINE PERFORMANCE CORRECTION- FACTORS

5.1 General: gas turbine engines are affected by the ambient conditions in which they operate. Since
the method [or values for correcting the performance parameters t6 a standard day condition often vary
between different engine types and models, the procedures to correct these parampters are contained in
that particdlar engine type model specification, Technical ‘Order, or Overhaul Manual. Early studies by
NACA, employing dimensional analysis, revealed that the primary operating varzijbles of a gas turbine
can be normalized as functions of total temperature and total pressure levels meagured at the engine in-
let. (Station 1 per ARP 755A) The basic normalizing parameters are:

[¢5]
|

1 = (observed inlet total absolute temperature)/
(absolute temperature of sea level standard day
reference atmosphere).

(observed inlet total absolute pressure)/
(absolute pressure of sea level standard day
reference atmogphere).

NOTE: Tllese ratios require the use of consistent units and absolute values i.e. , [temperatures in degreesf
Rankine (K¢lvin), pressures in psia, in-HgA, (Pascal). '

5.1.1 In some cases,(for gas turbine engines the referenced condition are values other [than the standard day
values. Hefer to the applicable model specification, Technical Order, or Overhdul Manual.

5.2 Major Engine Parameters: The correction (normalizing) of the major engine parameters requires use
of 6; and &, as follows: ‘

5.2.1 Rotor speed, N, normalizes when divided by ‘/'—6—1‘ i.e., N/\/g-l—

5.2.2 Net thrust, Fn, normalizes when divided by 81; ie., Fn/61

.2, i i ipli J€,/55 i.e. W
5.2.3 Air Flow rate, Wa normalizes when multiplied by 61/ pl e., Wa\/ 1/ 1
5.2.4 Shaft horsepower, SHP, normalizes when divided by 61 ‘/—1 i.e., SHP/&1 \/Tl-

.2 i ivi 6, .[6, i.e. 6.\[6,. F i
5.2.5 Fuel flow rate, Wf, normalizes when divided by (’1 / LR Wf/ 1 61 For correlation tests,

fuel flow rate should also be corrected for FHV, if the test fuel FHV differs from that on which the en-
gine specification performance was based or from that of the baseline test. This involves multiplying
the normalized Wf by FHV test/FHV model specification or FHV test/FHV baseline test.
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5.2.6 Engine cycle total temperatures (T,, T_ ) are normalized when divided by
absolute value of the total temperature is used). The power of ©

8., i.e

1

effects of the individual engine model.

. 5.3.2

5.3.3

" This gives the ¢

5.4 Humidity Correcti

i.e. b .
, i.e 1?3/ 6 Pg/ | (Absolute values used)

1

5.3 Inlet Air Pressure:

/6. (The

to be used "will depen%l on the CP

5.2.7 Engine cycle total pressures (compressor discharge pressure, turbine discharge, nozzle exit, etc.)
are normalized when divided by &

5.3.1 Operation of gas turbine engines in test cells involves the use of an inlet nozzle whose contours comply

with the ASME Standard for smooth-approach orifices. The total pressure at the engine face (the dis-
charge section of the nozzle) will be the same as the test cell pressure forward of the nozzle lip (in

free field tes

foreign object dg

necessary to eif
(calibrate) the s

Test cell ambie
engine inlet to

cell is less than
sure can be use
one side vented

c‘olumn baromet
test cell. The H
instrument mant

Inlet pressures,
sure probes, in
by a pressure si
are shown in Fig

ge during testmg), a measurable pressure loss may occur. Aceord
her measure the inlet total pressure at the engine face in each test‘or
reen loss and account for it in the data reduction process.

30 feet per second (9.0 m/s). If it has been determined that the test c
| without error, this measurement is easily made with a water manome
to the atmosphere and the other side vented to the)engine inlet room of
ngine inlet room depression very aceur_ately in inches of water (Pascald
er or equivalent is recommended to read the. atmospheric pressure in t

1facturer, including mercury column témperature corrections as requix
stalled at such locations and depth as to represent the average total pre

ir vey procedure approved by\the engine manufacturer. Typical probes
pure 1(B), 1(C), 1(D).

n Factors: -

- 5.4.2

5 4.1 In the dimension|

. air has an effect
therefore, in ar

5.1, values for
welght of a gas,

h] analysis process that derived the engine performance correction factj
CP, v, MW, and R (specific heat at constant pressure, ratio of specifit
and a spécific gas constant) are treated as constants. However, the wi

=as where the specific humidity is high, a correction for thls factor ma

ysed (to prevent
ingly, it will be
o predetermine

t pressure, i.e., on-site barometric pressure less cell dépression, may be used for
pressure if (1) a nozzle screen is not installed, and (2)¢the air velocity

in the test

ell ambient pres-
ter which has

the test cell.

). A mercury
he vicinity of the

arometric reading should be made usingithe standard procedures recommended by the

ed.

if measured at the engine face, should be obtained with a sufficient number of pres-

ssure determined
for this purpose

brs noted in
' heat, molecular
lter content of the

on some of these parameters, particularly at dry bulb temperatures above 80°F (15.6°C);

y be required.

The correction

factor can be defined by determining the variations in CP, v, MW, and

degrees of moisture and then substituting these variables in a cycle analysis equation.

5.5 Correction for Fuel Heating Value Factor:

5.5.2

majntains a reasonably uniform heating‘value.

R with various

" 5.5.1 Experience has shown that fuel purchased to a particular fuel specification from a single supply source
However, the net heating value of fuels used from various

sources, even when purchased to the same fuel specification, can vary by several hundred BTU/1b.

(several thousand J/kg).

this factor must

A fuel analys1s can be obtained from the supplier.

be taken into account,

In running test cell correlation tests at widely separated geographmal locations

A well established empirical relationship between the

net heating value of jét fuels and the an111ne-grav1ty product is generally used. The determination of the
aniline point of fuel sample and fuel density in degrees API redquires a minimum of laboratory equipment.
Fuel lower heatmg value may be determined in a laboratory by a precision bomb calorimeter.
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5.5.3 The fuel flow data from the comparative test runs are corrected to a common FHV base by applying
the direct ratio of the heating value of the fuel used to the heating value of the model-specification, or
of the baseline test fuel. < .

5.6 Ambient Temperature Effect on Corrected Fuel Flow: .

5.6.1 If the inlet air temperature varies drastically from standard day conditions, a variation in corrected
engine fuel flow occurs because of the changes in the specific heat of the gases involved in the cycle

The magnitude of the correction factor varies with engine type and must be determined for

a particular engine design. The engine manufacturer will provide such data for each engine model.

analysis.

EFFECTS

of the engihe, and the positioning of the engine in the cell.

6. TEST CELL
6.1 General:
6.2 Exhaust Sqg

[est cell influence factors are dependent upon the configuration of the: cs

und Suppressor:

6.2.1 The use

the plane|of the engine exhaust nozzle.
flow condistent with the total cell airflow, the allowable cell depression, -and the

city. T

between the nozzle and the augmentor inlet.

is a com
.must be

6.3 Ram Pres

f an augmentor duct to carry off eﬁgine exhaust gases  ¢an affect the 1og
The augmentor entrance is normally siz

total avoidance of static pressure depression atthe engine nozzle req
. Thereforey location of the engine r
romise to obtain optimum operation with minimal corrections. This p
onmdered,when operating high airflow furbo-fans or turbo-jets in limit

ure Ratio:

6.3.1 Due to cd
higher th
result is
higher al
sure. W|
the prevg

- (cooling

. pressure

6.3.2 Since the

standard

11 depression, engine operation’ in a test cell is equivalent to operation
an the true elevation at the test locale. If the airflow velocity in the cel

titude. The total pressure available at the test locale will be the prevaf
jth pressure losses through the cell inlet system, the total pressure ing
iling barometric pressure. If the velocity is high in the cell due to exc
pir) pumpingox due to a small cell cross section relative to the engine
will also/be depressed. - : D '

objective of test cell runs is the determination of performénce correct
day conditionsg, cell depression should be mlmmlzed However, since

equivalent to "flying" the engine at a ram pressure ratio greater than 1{

t11, the airflow demand

al static pressure at

ed for minimum air-
minimum cell velo-
tires ample spacing
plative to' the augmentor
nrticular cell effect

ed capacity, cells.

at an.altitude slightly
1 is significant, the

0 and at a slightly
ling barometric pres-
ide the cell is below
Essive augmentor
bize, the local -static -

L’ble te sea level static

acceleratmg the air from rest to the prevaﬂmg cell ve1001ty and the ram drag is properly credited to
the engine as a.thrust correction to static conditions. i _, : - -

6.3.3

Cell velocmes should preferably be less than the 32 2 feet per second (9 81 m/s)

An.eng_ihe rated

at 300 pounds per second (136 kg/s) operating in a 400 square foot (37 m2) cross section cell with 50% .
..~  secondary air will create.a cell velocity of only 15 feet per,second: (4. 57 m/s).

pressiure

ratio of 1. 00027 and represents a very small correction.

This is equal to a ram

cell velocity is required,
rever responsible for
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6.4

Buoyancy Effect:

6.4.1 If the test cell is of small cross section in relation to engine size, or if the secondary air flow is un-
duly large in a given installation, there is a reduction in static pressure along the engine length. These
pressures work on the corresponding areas of the engine to cause forces which would not occur in open
air testing. Static pressure data along the length of the engine will indicate the magnitude of these
corrections and the integration of these pressures times the areas involved will provide the required

correction to the observed thrust.

The major effect of this force is generally near the

exhaust end of

the engine where the secondary flow velocities are high., If a test cell baffle wall is included at any
-point along the length of the engine, it may induce an appreciable pressure—area force whxch must be

N CATLIBRATION

considered.
7. INSTRUMENTATTI
7.1 ‘General: It shou

site to obtaining
fore, must be rd

7.1.1 Calibration of
" pre-tést confen

8. CORRELATION T

8.1 General: The ul
in the vehicle fo
fidence in the ad
relation progran
which may vary

8.2 Test Personnel:
' should be experig

personnel must H

8.3 Pre-Test Confer

1d be reiterated that accurate calibration of test cell instrumentation®is
good test cell correlation and precise, repeatable data. Instrum@entatio
cently calibrated to required accuracies.

a prime requi-
n systems, there-

nstruments must be traceable to Natlonal Bureau of Standards as agree(d on during the

ence (see'8. 3. 1)
EST PROGRAM

timate use of the engine is to provide a required level of performance w
" which it was designed. Theé assurance of the level of performance oftd
pquacy of the acceptance testing performed prior to the installation. Te
s are used to establish the reproducibility of engine test results among
n instrumentation, configurationy 'size, and location. .

Test personnel should be familiar with operation and testing of gas tur}
enced enough to recognize deviations from stable characteristic engine d

e constantly aware of the need for precise and accurate data.

ence:

8.3.1 Before undertal

from the facilifies to be Correlated and the engine manufacturer.

ference must aj

8.3.1.1 The baseling

ing a correlation program, a meeting should be held between responsih
The participants in t
bree upon-the following:

the program

oryreferee facility. This facility will serve as a standard for the other

hen installed

n requires con-
st facility cor-
different cells

ine engines and
ata. The
le personnel

he pre-test con-

facilities in

f the engine

manufacturer's test cells, an established test cell at'a military overhaul depot, or one of several

cells at a field activity. If the baseline facility is other than the engine manufacturer's facility, then
it must be correlated with the engine manufacturer! 's facility within 30 days (prior to the start of the
correlation test program) if practicable.

8.3.1.2

The overall test plan, including test schedule dates, number of test points, stabilization time, range

of power settings, data recording and reduction, acceptable correlation variation from baseline, and
report distribution.

8.3.1.3 -
gram,
coordinator

working directly with the designated contact at each facility.

A coordinator acceptable to all parties to monitor progress and serve as a focal point for the pro-
Each facility involved should have one person assigned as a contact at his own facility; the
Ideally, the coordinator

should be a highly qualified individual whose primary assignment is not involved with one of the
facilities being correlated. The coordinator may be a representative from the engine manufacturer

or a neutral

office.
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.3. 1 4 The configuration of the engine to be used must be established whether it is a completely bare en-

gine with a flight rated nozzle and no aircraft accessories, a quick engine charge incorporating some
aircraft subsystem mterfaces or another variation to be determined. This decision may be largely
determined by the nature of the tests normally conducted in the facilities being correlated. Variable
geometry features such as compressor stators and/or exhaust nozzles should be operable in a manner
consistent with a sea level static test. :

.3.1.5 When a computer or programmable calculator is used for data reduction at a facility, a verification

check of the data reduction program must be made to verify the computed output results,

.4 Referee Engine Selection & Calibration:

4.1

w

.5

The refe]::e or correlation engine should be selected from those available engine

torily co
and used
each pro

To reduc
stands, i
time as t

The sele

facility m be used as the baseline.

The calijration run(s) should then be performed; the number of runs to'be agree

confereng
in the pre

Minor en
but no pa

The base
using tho
to by the
confereng

The engin
relation d
the indivi

rram unless it has been determined and documented that depreciation oy
occurred| ‘ ’ ‘ '

e the possibility of early depreciation or deteriorationwhen the progran
L is desirable to obtain an overhaul engine or a servicedble engine with

pleted the appropriate acceptance test run. An engine calibrated, By tH
only for correlation purposes may also be used and need not be recalib

he referee engine.

ted engine shall be configured in the manner agreed upon in 8.3.1.4 an

e. If more than one run is made, the time interval between runs shoul
-test conference.

rts which affect engine pérformance are to be replaced.

e correction facters described in Technical Order or Overhaul Manual
parties attending the pre-test conference. The variables to be plotted §
e will depend on the type of gas turbine engine.

e calibration data are made available to the correlation test program p
ata ‘'veport will include the final engine calibration data on plot sheets a

ine test results are.then plotted in a conventional format, as applicable|

s which have satisfac-
e engine manufacturer

rated at the start of

deterioration has

h involves numerous
kseveral hours of run

il installed in the test

1 upon in the pre-test
1 be as agreed upon

bine adjustments not affecting the baseline may beé made after the baseline run is established,

for that engine model,
or in the manner agreed
s agreed in pre-test

irticipants. The cor-
5 agreed upon showing

(from the

plots) at each guarantee point.

Facility Correlation:

8.5.2

Hual data points, faire mary of these values

-5.1 The referee engine is then cycled through the other test facilities involved in the program. The man-

ner of packing and delivering the calibrated engine should be in accordance with the overall test plan
agreed upon in 8.3.1. 2.

At each facility or test cell, the engine shall be installed in the agreed upon configuration and tested
in the same manner, using the same run points, stabilization time, run sequence, method of data re-

duction, etc., as agreed upon in 8.3.1.2.

Insofar as practical, the personnel, type of instrumentation,

and test equipment (smooth approach orifice, thrust or shaft horsepower measurement system, fuel
system, meters, etc.) should be the same as those intended for use in the post-correlation or produc-

‘tion configuration at the facility in question.
or the analytically predicted values within the variation allowed, determine the cause,

rective action, and repeat the correlation run.

If parameters do not meet the prescribed baseline values,

initiate cor-
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