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Aircraft Engine 150 hours Endurance Test under Conditions corresponding to
the Operation Limitations for EASA Type Certification

Jeongho Kim'"t, Kangmyung Ko' and Sooyoul Park’

"Hanwha Aerospace

Abstract

In Europe, it is necessary to fulfil the type certification criteria by the European Aviation Safety Agency (EASA)
when developing an aircraft engine. According to type certification criteria, a 150 hours endurance test should be
performed to verify the stability of the engine structure under the engine’s operating limit conditions. The type
certification criteria for the 150 hour endurance test are specified in JAR-E, which is the EASA type certification.
Currently, the Arriel 2L2 engine is being developed in cooperation with a foreign manufacturer, and a 150 hours
endurance test was performed. In this study, a 150 hours endurance test procedure is conducted in consideration of the
operation characteristics of the currently developed engine.
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Fig. 2 Arriel 2L2 Configuration

2.2 AE M|



[es]
>
n
>
ofl
1>
olN
o,
I
)
tlo
Ho
e
Mo

A A

ool &7 A 150 AlZF WFAE 95

150 Az W A1Ee Arriel 212 Ao QA ZFA}
¢l Safran Helicopter Engine AlAo|A 43 ¥t}
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Table 1o 150A17F H#A1E A/5e] XA 5=}

= e 150412 WA B3k XA s Blis
0] ujughe gelselth. Folxl EFHol diste] Al
3 T45% Ho 3K #4&, N1& Ho) 145rpm 7FEo]
S7Verdth. A" F mAlg HP ENlIQ] radial
gap ol wE HP ¥l &8 /I a3z Udslo
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Table 1 Comparison before / after 150-hours Flight
Clearance Endurance Test

7 (Room condition)ell Al =8 & St}

Power Parameters Delta
T45 -3 K
699 kW
N1 100 rpm
T45 -1K
603 kW
N1 131 rpm
T45 0K
501 kW
N1 145 rpm
2.3.1.2 AE

7132&
vl FFAEddle)ol Al ol F AEl(Take—off)7}A]

HAol5Ag glahy] slstel A /% 3314 o
A s g Bhe SRS s AEe of

2o 204 54 s,

Table 2 Accelerations and Decelerations Schedule

Power
Power Extraction =8kW
Extraction =0kW Air bleed =
Parameters | Air bleed = 0 1 bleed =
ir blee g/s 150g/s
il < il <
T3 T — 0.5—
N1(%) T —(E 79.7 78 8
Ac ot 103.6 104.50 104.5
cel. | Time 3
_ 2.1 2.6 2.8
(sec) ekst
G2 103.8 | 104.2 | 104.4
N1(% _
De @1 g | 5708 | 768 | -79.1
cel. | Time T3
_ 3.6 4.1 4
(sec) okst
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Table 3 150h Cycle Schedule
Part | 714 Al ZF Rating
A AEs — HAHF3)
5% | A&t — TOP
1 63| " 248t ) :
5 TOP — HAR3}
EpSE
2 13] 30% | MCP(1 ~ 15 Cycle)
or TOP(16 ~ 25 Cycle)
3 13] 60% | MCP or TOP — MCP
3 13] 60% | MCP — Cont OEI
120 Cont OEI — H &3} —
4 13] = 12 N1 steps(10 min)
o Aand
_ 30% | FAH3 — TOP
5 Gﬂ i 1 —ro} i o
45% | TOP — HAK{3
Hzns - dd A
Cycle 1 to 15
e s g e i ik A i | 1
Wb Hy—— bl

B : Oil temperature (T9410) = 119,6°C i

Cycle 16 to 25

12x 10 min

N1 rating

Min_ test bed idie

6x5min
Part 1

4 min 305
part 5

6,00

1,00 0,00 1,00 2,00
| B : Oil temperature (19410) = 119,6°C |

Fig. 3 150h Cycle Definition and OEI Additional Test
Sequence
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Table 4 150h Endurance Test Result

Rating Test Time
Max continuous 13 hr 30 min
TOP 7 hr 12 min
Continuous OEI 11 hr 20 min
2min-OEI 16 min
30s—-0OEI 4 min
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Fig. 3 o W7"A18 dA} &, Part 45 A9
Ratingol 4] N2t 108.48%% A8 U4
kot Part 4914 N1 £% M= A3 A9
2%¥2l Min. test bed idle®*¥ MCP Rating7}#
o, FAE N29o| H=WE ofbyel Prh N2
minimum- N1 Rating®] Min. test bed idle & tw<]
N2E 9v3slH, N2 maximum-> N1 Rating®] MCP
rating®d uwl N2& <|v]3dlc}, N1 ®Wslo] wa N29o 2
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o ol

N
S
=

O Byl

- N2 minimum: 90.2% rpm
- N2 maximum: 108.48% rpm

Table 5 N2 Test Results
Test Results
Step
N2 (%) N1 (%)
N2 Stage 1 90.27 72.03
N2 Stage 2 91.94 74.45
N2 Stage 3 93.53 76.85
N2 Stage 4 95.25 79.25
N2 Stage 5 96.94 81.64
N2 Stage 6 98.53 84.05
N2 Stage 7 100.26 86.44
N2 Stage 8 101.84 88.96
N2 Stage 9 103.56 91.74
N2 Stage 10 105.23 93.77
N2 Stage 11 106.85 96.17
N2 Stage 12 108.57 98.57
2.4.2 24 7H g
150412 A1 Fol oxlo] AHAE T <X
299 ThEe FAAAT. 0 FHF Fele of
doh ge Az Sashar,
1 &< &2
2) vtdlE E¥ 1o 54527 (chip)o]l AEA gl

sl e

Sk wlaug

Oil consumption

Consumption [I/h]

Cycle

Fig. 4 Oil Consumption during 150h Endurance Test
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HH A Awzt g st
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