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134> MEiR/Section 1 GENERAL

1. CAACIA T 83% B 50 54 § A& ¥ 38 8/CAAC Validation Data Sheet and Type Certificate Data Sheet

SEEAMGEA ATHELS. BERRAREH
CAAC Validation Data Sheet Number, Revision and

issuance date

BHESHIEEELS, MEAMERY
Type Certificate Data Sheet Number, Revision and

issuance date

1
Current

VTCO194E. 1. 2010-9-15

EASA.E.006. 03. 05 May, 2008

mg
History

VTCO194E, 0. 2007-11-16

EASA.E.006. 02, 01 June, 2007

2. #H/Category: Hi% BB Hl/aviation engine

3. AWl 2 EAalidation Authority: (PEIR ISR /CAAC
% 2 B/Certifying Authority: BX¥NAL S %4 R/ EASA

B3 EASA 3 H H/EASA Certification Application Date:

EASA %52 HH/EASA Certification Date:

MAKILA 2A

MAKILA 2A1

2001 %11 B30H

2007% 8 14 H

MAKILA 2A

MAKILA 2Al1

200427 A 12 A

20084 65H 5 H

4. B340 HE AType Certificate Holder: TURBOMECA
Hilk/Address: 64511 Bordes Cedex - France

5. §ili#& /" Manufacturer: TURBOMECA

6. ETOPS: A iGRHNA

7. CAAC# F] TR /CAAC Special Requirements:
WIT T 3G WS EME R 4. ERE2821L8. s R IRD .
Define the operation-condition for the P.R.C. JET fuel No.3. See Section 2 H.8.Fluids (Fuel/Oil/Additives).
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234y /Section 2

| g/ Certification Basis
1. E#UFRE/Airworthiness Standards:

MAKILAZA | JAR-E B3] 11, 1/11/2001 JAR-E Amendment 11 dated 1° November 2001

MAKILA2AT  |JAR-E#-3T11. 1/11/2001 JAR-E Amendment 11 dated 1" November 2001

CS-E, B ¥ JR . 24/ 10/ 2003 CS-E, initial issue dated 24 October 2003, paragraphs
CS-E 50(), CS-E 570(b}{2) and CS-E 570(c)2)

2. ¥f%#iSpecial Conditions (SC).

MAKILA 2A §C1: 3085, 227 FPOEI e [ JiL 7 & Pl % {4/ Special Conditions for approval of 30-second and 2-minute OF Ratings
SC2: 30%0eh AEQ MU (§Ht#ESH &/ Spectal Conditions for approval of a 30-minute AEO Rating '
sCa KA MENBE B & MM A4  Specal Conditions for approval of Software and Programmable Logic Devices
MAKILAZAT | SC1: 3080, 24-6hOEIRi s {411 % FJ 1%/ Special Conditions for approval of 30-second and 2-minte OE| Ratings ]
' SC2: 304060 AEO BUE{NHEAES &4 Speclal Conditions for approvalof & 30-minute AEO Rating :

3. 1§ ¥/ Deviations: T/None

4. B4 E/Equivalent Safety Finding:

MAKILA 2A S CATHLA RS 1 28 3 A P - JAR-E 570(a)(4)(li) and (a)(5)ii) ~ Indication to the Tfiight crew of oil filter impending
. blockage for a filter with a bypass :
- IO 25 25875 1Y 30ROV i (A 8 2L SC1 - Avallability-of the 30 second O rating during transition from the OEI
. training mode
MAKILA 2A1 |- HOEIVIZA AW 2261 30 OE 1% & 1A 9 21k SC1 - Availability of the 30 second OEI rating during transition from the OE!
fraining mode

5, Hibi%/Environmental Standards:
200746 A 1A RIS ICAOK {416 (200511 B51T5) BB FE2E2E

Compliance with the Fuel Venting Provisions of ICAO Annex 16 (Amendment 5, November 2005), Volume Il. Part 2, Chapter 2,
has been demonstrated on 01 June, 2007.

6. CAAC B2 XHt / CAAC Validation Basis
CAACE:ZEASARI# s a4 A vl o m Al
CAAC accept EASA certification basis as validation basis

It # A4 /Mechnical Characteristics
1. MBS E X/ Type Design Definition:

MAKILA 2A PN 0298005180
MAKILA2A1 [ PMN0258005210

2. #k/Description:
Makila 2 REFHHERLMRIN, LEMGERE, hWNERE TN R E IR — RO, A B0 8
W R E R E, DNEHHRE, RS REBRIOM RN TR, BB REVME. —M A
CREDIRRLS.

The MAKILA 2 engines consist of an annular air intake, a gas generator, a wo stage-axial power
turbine, an exhaust pipe and rear power transmission off-take. The gas generator has a three stage
axial compressor and a single stage cantrifugal compressor, driven by a two stage axial turbine, and
an annular combustion chamber with centrifugal fuel injection. An accessory drive located at the front
and driven by the gas generator powers the engine accessories.

3. ®&/Equipment:

BXEERES, FARHINERFBRREMAERNS LI P. wF A RESAMX TR TN,
All equisment required for engine operation, except fire detectors, is included in the engineType
Design Definition. For addifional details, refer to the relevant installation Manual.
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4. R-t/Dimensions:

R~ Dimension (m)
BA&/Overall Length 2115
S ®Overall height 0.668
R (BHEHE) Width(including exhaust pipe) 0.785
5. FE/Dry Weight:
278.9 kg-0/+1% (413EFADEC) / Cincluding FADEC)
6. FE{i/Rating:
IhEPower(kw)
¥ Rating BAFERE Maximum duration
2A 2A1
OEI-30 sec 30sec 1758 1776
QE!-2 min 2 min 1660 1668
OEI Continuous AR #Unlimited 1573 1608
AEO 30 minutes 30 min 1303 1303
Take off 5 min 1303 1303
Maximum Continuous AR Bidnlimited 1303 1303

HATFAIA MR X T LR A re S MR

Note 1: The performance values specified above correspond to minimum values defined under the following conditions.
—UF G ER T B R K “URE %45 T/ISA conditions at sea level, on test bed

—RENPLERH R & 1SR EHS B/ engine equipped with a test bed air intake and primary exhaust pipe

— TR IS P8 TR % F0.5%mean swirl angle in the compressor air intake plane less than or equal to

0.5°
—®A R 7514/ no customer air bleed
—i&HOEI R/ OEl mode selected

—BR T RENHUE S 0 BB AE (T B 4 9 1) S48 BR/ no power drawn by any accessories other than those required for engine

operation

— IR, 22062rpm/ output shaft rotation speed: 22962rpm
—HRMBB{RHME. 43136 kJ/kg/ fuel Low Heat Value: 43136 kd/kg

H2: ERALBNMSEREEBODE: EHNANSRRHZRINRSERME 3 TR EANEHRE T

i m WDECUBLAE R,

Note 2: Declared Power are limited by the first reached limit: either by enging thermal limits or engine mechanical limits or

DECU torque limit implernented to protect the main gearbox of the heficopter.

7. B &K% /Control System

LURBFARTHHE, TEALED

Full Authiority Digital Electronic Control (FADEC) without manuat backup.

8. MM (RmMHARIMF) /Fluids (Fuel/OilAdditives):

Rz F Misee Installation Manual

9. K% K4 B Aireraft Accessory Drives:

& Ino-one

4.8
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10. §|+Bleed Extraction
HFMEBERAWPIFIS, EFRGTFERFTREXEER
3 air bleed for aircraft use, maximum flow rate at standard sea level conditions:
-220 g/s 7 OF! &4:ifix A/ 220 g/s at OEI Continuous rating,
210 g/s 7EMRELE MR/ 210 g/s at Maximum Continuous rating.
HFMTBEANP2431( NEEANELREERRERROHBRT), EixdkELE&N FRKAREA
P24 air bleed for aircraft use (only in case of failure of the helicopter main gear-box lubricating system) Maximum flow rate at
standard sea level conditions:
20 gls e A S {H59/20 g/s at Maximum Continuous rating.
HFESHEMIGR. NEFEFM/ For further detail, see Installation Manual.

Il 4R BB 4%/Operational Limitations

1. BERBEITemperature limits:

1.1 HEABSEERESEE (T45) Measured Gas temperatute (T45)
B Zr onstart-up:

B ia B Maximum BAHEE Maximum

For an unlimited duration | overtemperature (<5s) | overtempetature (<2 s)
MAKILA 2A 780°C 830°C 840°C
MAKILA 2A1 780°C 830°C 840°C

¥ in flight:
OE) &4 AEQ 3044 Y BoAikgE

Continuous OFEI | 30-minute AEQ | Take-off | Max Continuous
MAKILA 2A 799°C 796°C 798°C 743°C
MAKILA 2A1 §14°C 801°C - 801°C 754°C

1.2 #AmEE/Fuel temperature
B K8 A /Maximum temperature: IF % #wi/Normal fuels (F34, F35) @ + 50T
BHHL R E B RAGE E/Minimum temperature for engine starting: -30°C
WRIE R (R T O'C I o4 548 I B K ¥ Bl Usie of anti-icing additive is mandatory for fuel temperature below 0°C

1.3 ¥ /0l temperature
S EhiL R B i B i S Minimum ofl temperature for engine starting: -30°C for oil with a 5X 10—6 m2 /s kinematic
viscosity
hsde e SN ¥ /Minimum oil temperature for power-up: 10°C for oil with a 5X 10—6 m2 /s cinematic viscosity
oA s RE Maximum oil temperature: 120 °C

2. BA/E/ N Maximum / Minimum Speeds:
2.1 BAREBE (N1) /Gas generator speed (N1)
100% N1=33200 rpm
KBz i Maximum stabilized speed:

W ERating #: i Speed % (rpm)
2A 2A1
OEl 30 sec 102.24 (33 943) 102.08% (33885 rpm)
OEl 2.min 100.68 (33 425) .100.30% (33302 rpm)
OEl continuous 99.33 (32 977) 99.42% (33008 rpm)
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AEOQ 30 Minutes 99.18( 32 927) 98.75% (32786 rpm)
Take off . 99.18 (32 927) 98.75% (32786 rpm)
Max Continuous 96.85 (32 155) 96.45% (32022 rpm)

B R LB KBRS (<20s) #H#/Maximum transient overspeed All Engine Operative:
MAKILA 2A 100.68% (334256 rpm
MAKILA 2A1 | 100.30% (33302 rpm)
2.2 BITHBRE (N2) /Power turbine speed (N2)

100% N2 =22962 rpm

EIE BB BB T L8k Y R S8 /Limit values autharized in IDLE mode for an unlimited duration:
25 | /pMinimum stabilized: 45% (21355 rpm)

a8 X/Maximum stabilized: 106% (24340 rpm)

TESE MR B R AT T REME A9 R 18 /Limit values authorized in FLIGHT mode for an unlimited duration:
FAER MMinimum stabilized: 93% (21355 rpm)

BERK (FERMEEM) Maximum stabilized (all other ratings) : 106% (24340 rpm)

B3 30 ¥ OEl/Maximum stabilized 30-sec OEL 104.5% (23995rpm)

A& MMinimum transient (20 s): 80% (18370 rpm)

AR A Maximum transient (20 s):111% (25488 rpm)

3. R#: Torque limits (m.daN)
BATIL RS R BP9 B K348 /maximum torque on engine output shaft during operation :

$iE 18 Rating 4E torque (N.m)
MAKILA 2

OEl 30 se¢ _—
OEl 2 min s
OE continuous 35
AEQ 30 Minutes o
Take off v
Max Continuous o

BiR RS RS RT B0 B A /Max over-torque (<20 s), all engines operating: 933N.m
E 1 ERERMHERE LT RSHIRERS, DECU HERMUBPEAND L LRE.

Note 1: Torques showed above corresponds to engine torque limit. A DECU {imit may be implemented to protect the main
gearbox of the helicopter.

4. R#$)/Pressure Limits:
4.1 WENloil pressure
B MXHR HE S1Minimum relative oil pressure: 160 kPa
B RABTS M E S1/Maximum relative oil pressure: 600 kPa
42 M Fuel pressure
B/ MR S1/Minimum fuel pressure:
~ERLAEFRBESINBAERHME, FHEGHBAENE TR EGNES
Normal operation, i.e. excluding staring phase, the minimum (absolute) pressure is defined by the highest of the following
conditions:
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FERSNHLBS  Fda% R E 51 Minimum absolute fuel pressure at engine inlet ( kpa)

MBS B CIHECRS MFrom idle included

WA CTHE (5 )3 OEI 30 ¥ (& MFrom

to Take —off power excluded Take —off power inciuded to OE! 30s
included
-2000ft 64 42
Oft 51 34
5000 ft 47 3‘1
10000 ft 35 22

—ERHEFEHPR, BEEHTFLD T 25Kpa (HIFE D)

- During starting or relight, the fuel pressure shall not be less than 25 kpa (relative pressure)

B AR H/Maximum fuel pressure:
ENHRETHB/DTFRET 150 kPa (W3 E 1)
Less than or equal to 150 kPa (relative pressure), in all operating phase

5. THRF Installation Assumptions:
REFREFH see Installation/Operating Manual

6. WEMR% Dispatch Limitation:

B & R MR G CHLAR RIS AR T B R AT SR R AR AT T4 i MAKILA 2A fo MAKILA 2412 & 5441,
AL E RS

Al sngine systems and equipment must be functional prior to aircraft take-off. MAKILA 2A and
MAKILA 2A1 engines are not hereln approved for Time Limited Dispatch with any systems or

equipment inoperative.

IV #/EF R 4% B/Operational and Service Instructions

BReE@PREAE, SHSLPSBEI.
RERPERKFMPE15%.

For Service Letters and Service Bulletins, refer to the SB and 8L directory.
Operating Instmctioﬁs are provided In Chapter 15 of the Installation Manual.

V &R /Notes

i 1: MAKILA 2% P REWA G B RITRE . KRTBIKZ SMOTEBHREPZ LN SIBRARR
WRFBRE CHBIE TR TIRE, BPETEMKEAE N REMAE Y §f (JAR-E 800(e)(3) ,

Note 1: The MAKILA 2 series engines on their own have not been submitted to the foreign object ingestion
tests defined by the airworthiness regulation, except for rain, water and snow/slush. Consequently,
protection against foreign objects must be assessed by the aircraft manufacturer prior to approval

&% F M A S8 H A& F M
Installation Performance Maintenance Overhaui
Manual Brochure Manual Manual
| MAKILA 2A X298N70012 | X208 N70028 | X298 N74501 | X208 N7 5002
MAKILA 2A1 X298 N70012 | X208 U30018 | X208 N74501 | X288 N7 5002

of the powerplant installation of the helicopter concerned (JAR-E 800(8)(3)).

I 2: BT ARG SREREKK, LRFHMETRETHD.

Note 2: The electronic control unit must not be installed in a designated fire zone. The installation conditions
are defined in the relevant Instaliation Manual.

o Bk, REHHLBT LS
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3. AFHAERSNKEHEROWE, RTFRHRERSET “WE” i, & DRt akER.
Note 3: The electronic control system provides a “TRAINING” function for training crew in an engine failure situation. Refer to
the Installation Manual for the characteristics of this function.

4. BBRERN K SN H R 4854 K3 RTCADO-1788 |, level A
Note 4: The engine control system software has been validated In accordancs with the requirements of RTCA/DO-178B, Level A,

5 ERRFEMPRE THEARIEL.
Note §: The operating / starting envelope is provided in the Installation Manual.

HE: BETHAE (FRSEXEFM

Note6: EMI / lighting (Refer to Installation Manual for details.)

RETARTRE T 2N TR S/ Validated levels has been tested according to the following standards:

BB {E S (BB /induced signal susceptibility: DO-160D section 19, Category Z

T4k A M BUB Y /Radio Frequency Susceptibility: DO-160D section 20, Category Y+ additional requirements;

K5 T4 i i 4 B/Emission of Radio Frequeney Energy: DO-160D  section 21, Category H+ additional requirements;
- (R e BB Y B N RS /L ightning induced transient susceptibility: DO-160D section 22.(see installation Manual for details)

#7: R BERNREENERRE,

Note 7: Power turbine overspeed shut-down device, is available as an option.

~—5E/END---



