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Ground-Level Enclosed Jet Engine Test Facility
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Ground-Level Enclosed Jet Engine Test Facility
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This test facilsty ¥s used for jet engine testing in ground-leved
enclosed static condition. For research and development on
reliable. economical and emnwircnment-friendly et engines,
various types of test can be conducted . which are typical

performance test. endurance test and special tests such as §

water /birds ingestion tests. engine inlet flow distortion test
emission test | efc.

This test facility was constnucted in 1976 for the reseasch and

development project of the fist Japaness turbofan eneine. &

FIRT10. After the development of FJR710, in the project on
Advanced Supersonic Airpdane Technology, the engines for the
sealed supersonic experimental aircraft, YJ69 (TELEDYME
APSA) | werne mainiy tested .

in 2006, ESPR-TURBOD engime was transfered to JAXA from |

METI/MEDO to utdlize it for JAXA's research programs. For the

acceptance of ESPR-TURBO engine and future research and N

develocpment on engine technology. the upgrade of this test
facility was planned and completed in Feb. 2008,

This upgrade achiewed safer and stabler engine testing
amvirnnement, and made it possible to acguire more data, mare
afficiently and accurately. This test facility is expected to play
an important roke in the future research and development on jet
gngine technology in Japan
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{Exhaust Collector & Augmentor Duct)
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Tiiitdghy 8K 100kN (22.5%b)
E=E - Jet A-1(£T34)

Key Features of Test Facility

Engine Type : Turbofan /Turbojet
Engine Thrust : Max. 100kN (22.5kIb)
Fuel sJet A-1

ESPHA ; "Bessanch and Development of Envinonmenta®ly Compatitle
Propulsion System for Naxt-Generation Supsersonic
TransportESPR). MET] R&D progact [18999-20031

ESPR-TURBO engine

: Twrbaofan engine developpsd in ESPR project

METI : Ministry of Econromy, Trade and industry

INEDO : Mew Energy and Industrial Technoiogy Develooment
Organization

' FEFMWE (Operation Room)
IviwELUREDEF. EEEEEEERLET.
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A Vision of the Future Airplane!

= 1" =Iu
= 22 [ HES TR ER i
Altitude Test Facility
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Silent supersonic technology demonstrator Hypersonic transport propelled by hypersonic turbojet engines
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This unique facility attains flight-like conditions with a pressure equivalent to an altitude of 15,000m and a speed of Mach 2.

RITL T WAL EEFRIL Ty Y v o lREREBRZ LT T

Engine performance test is conducted under simulated in-flight conditions.

Altitude Test Facility

HUHE SR RSUHE R
Exhaust Noise Suppressor Tower WG EREEER DI E M Outline of the Test Facility Air Inlet Noise Suppressor Tower

SR MRS EE . FROEE D S EEHEEIDP IR S N, The altitude Test Facility was completed in March, 2001. This facility
TR13E3 A I5ERL L 72551 T ¢ o 54521 C 14 &% TORITIREER attains flight-like conditions with a pressure equivalent to an altitude
| ZH E TS A ENATE NI T ANDI T2 % EE15km, of 15,000m and a speed of Mach 2.

- i -y Ty NH20DERETFICEWTOESESR T 5 C EAFEETT, These flight conditions are simulated in a Low Pressure Engine Test
HBRCEIEEHREEZFEAL. 82T Y U HBRF+ /W Chamber by reducing pressuer utilizing a Suction Compressor and

AR ERILEAICRE. TV 2F v o NATEGELET, adjustiing the engine inlet temperature with an Electric Heater.

BEHTEE ChickY ., RITRERURHETOI L T OHREPIEE AN
Suction Compressor BENTEET,

WE(ERREER DR T M Test Facility Specification

MEE D ETFEETT Facility Specification
BEETXARITESE ESSE 15km + Test conditions: Alt. 15km FEEt
TR ARITEE RERE T2 | : Wach gy Air Flow Meter
B ES #96,000kw * Electric Power: Approx. 6,000kW
HERANBT YUY DEMET - Performance of the engine tested ===
S - = * Type: Turbojet engine
. B S5 s
Bs i T P : * Thrust : Maximum 870kg
> B A870kg Sat sy * Maximum Mach No.: ~ Mach 2
8= NEAVFAY | Y v/\2 e o e * Weight: Approx. 164kg

-E8 #7164kg
BEXkE—4

_| Electric Heater

SRS A T ' | Egl > y y%ﬁﬁa’_ v >l\
Low Pressure Engine Test Chamber

RS At as

Exhaust Gas Cooling Tower

BRT 17 21—
Exhaust Gas Diffuser

RS LU AN
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Fan and Compressor Test Facility
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Fan and Compressor Test Facility
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ERESEE (Inlet Silencer)

P rPEREROHERICBA S ER DD
b, BEEERLEY.

BN ESE (Exhaust Silencer)
rrEREDSSErSE TNt
HERNEEEENCRETREESE. B
ADESEERLET.

(Test Chamber)

' EERERRSEICSIIHEETY.
EENSHTESRTTOEEETIC
EHEETT.

EERERES (Electric Motor & Gear Box for High-Pressure Test Rig)

- ZEFRRUSOSFEHENFEESRT 2000 S MWEERS (1)
- BLIFEEER (k) TY.

R EEE
(Electric Motor & Gear Box for

- Low-Pressura Test Rig)
HARE (Lubrication Unit) 28T B EOEEREEE T EEERTS
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High-Pressure Combustion Test Facilities

fEZH (Test RigC)

HEXEH : 0.1~1MPa

oS RRE - 400~1273K
ERME . 0.3~2.0kg/s

i Rl B 2 1700K max.

BRE - KT, RAHT R, KFAHR

ARSI
_ HORIBA MEXA-7100D
Wz

eml==lorlog el idoa %
ENZE i FREFE RS
Japan Aerospace Exploration Agency _ £\ b b _
AfMETE 22— T 182-8522 \ 7 M'E’E‘w( % N
RREAMTREANFEAT7-44-1  tel: 0422-40-3000(F%) empe-ra’ture&ngh Pressure Combust
http://www.jaxa.jp | .,.' ) Ero— 7 LB 1
Chofu Aerospace Center
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JET A-1 & KEROSENE SUPPLY SYSTEM
WATER COOLER ]

LOW.PRESS.
COMPRESSOR

1]

~ 1200ton POOL

] H
| || AR COOLER —H4

1 I—Il.

. N
COMBUSTOR?
=

20.5kg/s | COMPRESSOR

— |WATER PUMP
System diagram of the Annular Combustor Test Facility
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K _ & 'Lé Gas sampling probe
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System diagram
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| Drive Motor | -

Exit. Gas
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Shaft |
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Annular Combustor Test Facility

Exit.GasTemp.Rake ———

Cooling Water Pipe
& Sampling Gas Pipe

Fig. Cross sectional view of Traversing measurement system

Fig. Movable Exit. gas sampling
and temp. Rakes

10000 k weEZETEfafE
10000 k wAir Compressor

ItHEH (Press.) i 2MPa
::E\,/mE (Temp) : 400~750K
zZxuneE (FlowRate) 20kg/s
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Annular Combustor Test Facility
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JET A- | & KERODAENE SUFPLY SVSTEML,

COHLING AR
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" | warerruser
Fig. Sysem diagram of ibe Anmulbar Combusior Test Baciliny

Lt

Test Range Measuring Equipments
AOZESES (Press.) : 0.3~2MPa [£73 (Press.) : 50points
AOZETEE (Temp.) I 400~753K 2E (Temp.) : 150points
AOZESHRE (Mass Flow) : 1~205kg/s HI8E (Exit) : 10points
PREESHI TR (Gas Temp.) @ max 1800K HR5HhEL (GasAnalyzer)
% (Fuel) : JETA-1 HEEREST (Smoke Meater)

rSI\—XAE (Travers) : 370deg

EPMRESREED'. PO - (LRI T

JAXA AP-6 Annular Combustor Test Facility was renewed in 2007. Now, it can supply airflow at
pressures up to 2 MPa, temperatures up to 753 K, and flow rate up to 20.5 kg/s. It is even
designed to stand the exhaust temperature up to 2000 K. An annular traversing gas and

- temperature measurement system and a flame monitoring view windows for combustion are also

equipped in this facility. Originally, this facility was built in 1975 for the development of the annular

_ht_:ombustor for the FUR7 10 Turbofan- engine the purely Japanese high-bypass turbofan engine. By

virtue o the present modification, we can meet the—rqulrement for conducting combustion tests of

ibusters, to be installed in the ECO engine, being aimed for pl:gductlon in the ¥Research

urthermore, this augmentation gives us an opportunity
t t.generation civil aero-engines.

Annular Combustor

Enviconment-Friendly, Small Aircraft Enginet project, t, supervised by ‘the




