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Verification of High Altitude Performance and Characteristics for HF120 Turbofan Engine
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The HF120 turbofan engine co-developed with
General Electric Company was tested to verify its
high altitude characteristics. Ownership of the tests
was cooperatively shared between General Electric
Company and Honda with General Electric Company
leading the tests at the Altitude Test Facility and
Honda leading the tests on the Flying Test Bed.
A small business jet aircraft modified to replace
an engine on one side with an HF120 turbofan
engine was used for the Flying Test Bed. A data
measurement system that can handle the large amounts
of data acquired during flight tests was installed
inside the aircraft to verify the engine conditions
comprehensively.

The high altitude characteristics required for
aircraft engines were verified from multiple aspects
by taking advantages of the two different types of test
environments of Altitude Test Facility and Flying Test
Bed.

The combination of performance test data and
engine model simulation verified that overall steady
state performance meets the requirements throughout
the engine operating envelope. Acceleration and
deceleration characteristics have been verified to meet
the requirements. Surge and stall characteristics have
been verified to secure the required surge margin. The
air start envelope has been verified through numerous
air start demonstrations.
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Table 1 HF120 operating range
Min.* Max.*
Pressure altitude (ft) -1000 46000
Mach number (-) 0 0.85
Atmospheric pressure (kPa) 141 105.0
Atmospheric temperature (°C) =77 55

* Min. and max. actual limitations are defined by operating envelope.
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Table 2 Evaluation items

Category Evaluation item

Performance

Acceleration and
deceleration time

Controllability

Overall engine

characteristics Surge and stall margin

Lean blowout margin

Windmill

Air start

Maneuver (FTB only)

Fuel system

Control system

Start system

Sub systems Lubrication system

Secondary air system

Thermal system

Vibration and dynamics
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Fig. 3 HF120 operating envelope and test points
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Fig. 4 HF120 air start test points and envelope
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Fig. 5 FTB measurement system

Fig. 6 Engine monitoring camera view
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Fig. 10  Validation process of performance prediction
model
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ITT [limit

Idle speed

Light off

Acceleration

N2, ITT

Starter assist

N2 threshold

A

Fig. 15 SAAS

Time

WIZSSWM # Fig. 16 1Id. WBEIRNTER 7 4~ F
SALIRRETH D, ITT & N2 BHE LTS, N2 AL &
LD BENTD, ZOHBA L — & & HHETEH KK
LT3, M ITT OMmE ¢ < BB T LT
W5,

W% QWRL % Fig. 17 128, KSR d Lol vy
AE IR AR CRHAE) & GG L 72, 20728 SSWM
FIBRMGTIETO N2 AL EWMEZ A THBD, 24 —4 T
2 MIRMER, ZO7 — 2 ITT OE < iEE) 2358
TLTW53,

ATF ikBx , FTB ikBiA 8T 300 ML Eo @22 FHikE)
AR & S0 U, Fig. 4 O d FHIGEI K 2 MRGE L 72,

ITT |limit Idle speed
|_ !
= Light off
% Acceleration
— N2
' — ITT
Windmill
N2 threshold
Time
Fig. 16 SSWM
ITT limit Idle speed

Acceleration

l: Light off
;_
z
Spool down — N2
— ITT
N2 threshold
e s o
Time
Fig. 177 QWRL
6. &0
M RIS TRAZIRRE A BT 5 ATF &, FEMRATAER

#ﬂ%ﬁFTB%mnTHFwowﬁ R e R & S L
2. FTBRBRIZH 72> TCI/NMIL D2 2V 2y MEDH
fil— > Y V% HF120 I2#3E U, Skl B0E H % 24



Honda R&D Technical Review Vol.26 No.2 (October 2014)

572045800 F v ¥ X L LI EDOIEH E FHIIT & 5 AT
RERS 2T LA MEE L7, ATFiRERE FTB REROAE R %
HHWTHRL —F 4 VTR0 — FHNOEZEE % Mk
L7,

SE XM

(1) http://world.honda.com/news/2009/c091019GE-
Honda-HEF120-engine/, 2010/3/25
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