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DENGAN RAHMAT TUHAN YANG MAHA ESA .

MENTERI PERHUBUNGAN REPUBLIK INDONESIA,

M enim bang : a. bahw a k e te n tu a n  R ancang B angun  S ta n d a r Kelaikan U dara
U n tu k  Pesaw at U dara Kategori Normal, Utiliti, A krobatik dan  
K om uter te lah  d ia tu r dalam  K epu tusan  M enteri P erhubungan  
Nomor KM 25 T ah u n  2001 ten tan g  R ancang  B angun S tan d ar 
K elaikan U dara  U n tuk  Pesaw at U dara  Kategori Normal, Utiliti, 
A krobatik d an  Komuter;

b. bahw a g u n a  m engikuti s ta n d a r  In ternasional ICAO Annex 8 
yang  b e rh u b u n g an  dengan  ke la ik u d araan  dan  m em fasilitasi 
regu lasi yang  b erh u b u n g an  dengan  perkem bangan  teknologi 
k ed irgan ta raan , se rta  m enyediakan regulasi yang  m em adai bagi 
p ab rik an  pesaw at u d a ra , m ak a  perlu  d ilakukan  p e ru b ah an  
te rh ad ap  k e te n tu a n  m engenai R ancang  B angun  S tan d ar 
K elaikan U dara  U n tuk  Pesaw at U dara  Kategori Normal, Utiliti, 
A krobatik  d an  K om uter tersebu t;

c. bahw a b e rd asa rk an  pertim bangan  sebagaim ana  d im aksud
dalam  h u ru f  a  d an  b, perlu  m en e tap k an  P e ra tu ran  M enteri 
P e rh u b u n g an  T entang  P eru b ah an  A tas K epu tusan  M enteri 
P e rh u b u n g an  Nomor KM 25 T ah u n  2001 T entang  P e ra tu ran  
K eselam atan  P enerbangan  Sipil B agian 23 (Civil Aviation Safety  
Regulations Part 23) T entang R ancang B angun  S tan d ar Kelaikan 
U dara  U n tuk  Pesaw at U dara Kategori Normal, Utiliti, A krobatik 
D an K om uter (Airworthiness S tandards: Normal, Utility,
Acrobatic, A nd  Commuter Category Airlines);



M engingat

M enetapkan :

1. U ndang-U ndang Nomor 1 T ahun  2009 ten tan g  P enerbangan  
(Lem baran N egara R epublik Indonesia  T ah u n  2009 Nomor 1, 
T am b ah an  Lem baran Negara R epublik Indonesia  Nomor 4956);

2. P e ra tu ra n  Pem erin tah  Nomor 3 T ah u n  2001 ten tan g  K eam anan 
d an  K eselam atan  P enerbangan  (Lem baran Negara Republik 
Indonesia  T ahun  2001 Nomor 9, T am bahan  L em baran Negara 
Nomor 4075);

3. P e ra tu ran  Presiden Nomor 47 T ah u n  2009 ten tan g  
P em ben tukan  d an  O rganisasi K em enterian  N egara Republik 
Indonesia  sebagaim ana te lah  d iu b ah  te rak h ir  dengan  P e ra tu ran  
P residen  Nomor 13 T ahun  2014;

4. P e ra tu ra n  Presiden Nomor 24 T ahun  2010  ten tan g  K edudukan, 
T ugas d an  Fungsi K em enterian N egara S erta  S u su n an  
O rganisasi, Tugas, d an  Fungsi Eselon 1 K em enterian Negara 
sebagaim ana  te lah  d iu b ah  te rak h ir dengan  P e ra tu ran  Presiden 
Nomor 14 T ah u n  2014;

5. K epu tu san  M enteri P erhubungan  Nomor KM 25 T ahun  2001 
ten tan g  R ancang B angun  S tan d ar K elaikan U dara U ntuk  
Pesaw at U dara  Kategori Normal, Utiliti, A krobatik dan  
Kom uter;

6. P e ra tu ran  M enteri P erhubungan  Nomor KM 60 T ahun  2010 
ten tan g  O rganisasi d an  T ata  Kerja K em enterian  P erhubungan  
sebagaim ana  te lah  d iubah  te rak h ir dengan  P e ra tu ran  M enteri 
P e rh u b u n g an  Nomor PM 68 T ahun  2013;

7. P e ra tu ra n  M enteri P erhubungan  Nomor 41 T ah u n  2011 ten tan g  
O rganisasi d an  T ata  Kerja K antor O toritas B andar Udara;

8. P e ra tu ran  M enteri Nomor 63 T ah u n  2011 ten tan g  Kriteria, 
T ugas d an  W ewenang In sp ek tu r P enerbangan  sebagaim ana 
te lah  d iu b ah  te rak h ir dengan P e ra tu ran  M enteri P erhubungan  
Nomor PM 98 T ahun  2011;

M E M U T U S K A N

PERATURAN MENTERI PERHUBUNGAN TENTANG PERUBAHAN 
ATAS KEPUTUSAN MENTERI PERHUBUNGAN NOMOR KM 25 
TAHUN 2001 TENTANG PERATURAN KESELAMATAN
PENERBANGAN SIPIL BAGIAN 23 (CIVIL AVIATION SAFETY 
REGULATIONS PART 23) TENTANG RANCANG BANGUN STANDAR 
KELAIKAN UDARA UNTUK PESAWAT UDARA KATEGORI NORMAL, 
UTILITI, AKROBATIK DAN KOMUTER (AIR WORTHINESS
STANDARDS: NORMAL, UTILITY, ACROBATIC, AND COMMUTER 
CATEGORY AIRLINES).

Pasal I

B eberapa  k e te n tu a n  dalam  L am piran K epu tusan  M enteri 
P e rh u b u n g an  Nomor KM 25 T ahun  2001 ten tan g  R ancang B angun 
S ta n d a r K elaikan U dara  u n tu k  Pesaw at U dara  Kategori Normal, 
Utiliti, A krobatik d an  Kom uter, d iu b ah  d an  d itam bah  sebagaim ana 
te rcan tu m  dalam  lam piran  P e ra tu ran  yang  m eru p ak an  bagian tfd’ak  
te rp isa h k an  dari p e ra tu ran  ini.



Pasal II

P e ra tu ra n  M enteri ini m ulai berlaku  p a d a  tanggal d iundangkan .

Agar se tiap  orang  m engetahu inya, m em erin tah k an  pengundangan  
P e ra tu ra n  M enteri P e rh u b u n g an  ini d engan  p en em p atan n y a  dalam  
B erita  N egara R epublik Indonesia.

D ite tapkan  di J a k a r ta
p a d a  tanggal 12 S ep tem ber 2014

MENTERI PERHUBUNGAN, 
REPUBLIK INDONESIA,

ttd

E.E. MANGINDAAN

D iundangkan  di J a k a r ta  
p a d a  tanggal 16 S ep tem ber 2014

MENTERI HUKUM DAN HAK ASASI MANUSIA 
REPUBLIK INDONESIA,

ttd

AMIR SYAMSUDIN

BERITA NEGARA REPUBLIK INDONESIA TAHUN 2014 NOMOR 1317

S alinan  se su a i d e n g a p ^ s lin y a  

KEPALA BIR JYKSLN,

DR. UMAIYARIS, SH, MM, MH
P em bina 'U tam a M uda (IV/c) 
NIP. 19630220 198903 1 001



L am piran P e ra tu ran  M enteri P erhubungan  
Nomor : PM 45 Tahun 2014 
Tanggal : 12 September 2014

1. M enam bah k e te n tu a n  S ub  B agian A-23.0 sebelum  S ub  B agian A-23.1 yang 
berbunyi sebagai b e r ik u t :

23.0 Referensi P e ra tu ran  (Regulatory Reference)

P e ra tu ra n  K eselam atan  P enerbangan  Sipil (PKPS) Bagian 23 ini 
m eru p ak an  p e ra tu ra n  p e lak san aan  dari S ta n d ar K elaikudararaan  : 
Kategori Normal, Utiliti, Akrobatik, d an  K om uter sebagaim ana d ia tu r 
da lam  P asal 18 B ab VI “R ancang B angun  d an  P roduksi Pesaw at 
U dara” U ndang-U ndang Nomor 1 T ahun  2009 ten tan g  Penerbangan 
(This Civil Aviation Safety Regulation (CASR) Part 23 sets the 
implementing rules of Airworthiness Standards : Normal, Utility, 
Acrobatic, and Commuter Category Airplanes as required by Aviation 
Act Number 1, 2009 Chapter VI “Aircraft Design and Production” Article 
18).

2. M engubah k e te n tu a n  p ad a  pad a  Sub Bagian A-23.3 h u ru f  (d), sehingga 
berbunyi sebagai b e r ik u t :

23.3 Kategori Pesaw at U dara  (Airplane Categories)

(d) Kategori kom uter te rb a ta s  p a d a  pesaw at te rbang  dengan  m esin 
b an y ak  yang  m em iliki p en g a tu ran  tem p at d u d u k  19 k u rsi a ta u  
k u ran g , tidak  te rm asu k  k u rs i pilot, d an  b e ra t m aksim um  lepas 
lan d as  19.000 pon a ta u  kurang . Pengoperasian  kategori kom ter 
te rb a ta s  p ad a  setiap  kejadian  m aneuver u n tu k  penerbangan  
norm al, stalls (tidak te rm asu k  whip stalls) d an  steep turns, 
d im an a  su d u tn y a  tidak  m elebihi 60 dera ja t (The commuter 
category is limited to multiengine airplanes that have a seating 
configuration, excluding pilot seats, of 19 or less, and a maximum 
certificated takeoff weight of 19,000 pounds or less. The 
commuter category operation is limited to any maneuver incident 
to normal flying, stalls (except whip stalls), and steep turns, in 
which the angle of bank is not more than 60 degrees).

3. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.45 h u ru f  (h), sehingga 
berbunyi sebagai b e r ik u t :

KINERJA (PERFORMANCE)

23.45 U m um  (General)

(h) U n tu k  pesaw at je t berm esin  banyak  dengan  b e ra t lebih dari 
6 .000  pon u n tu k  kategori norm al, u tility  d an  ak roa tik  se rta  
pesaw at te rbang  kategori kom uter, k e te n tu a n  b erik u t ju g a  
b e rlak u  (For multiengine jets weighing over 6,000 pounds in the 
normal, utility, and acrobatic category and commuter category 
airplanes, the following also apply):
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(1) Kecuali te lah  d iseb u tk an  sebelum nya, pem ohon h a ru s  
m em ilih konfigurasi lepas lan d as, je la jah , p en d ek a tan  dan  
p e n d ara ta n  u n tu k  pesaw at te rbang  (Unless otherwise 
prescribed, the applicant must select the takeoff, enroute, 
approach, and landing configurations for the airplane).

(2) Konfigurasi pesaw at terbang  d a p a t berbeda-beda pada  
bera t, ketinggian, d an  su h u , te rg an tu n g  p ad a  tingkat 
m an a  m ereka  sesu a i dengan  p ro sed u r pengoperasian  
yang  d ia tu r pad a  h u ru f  (h) (3) Bagian ini (The airplane 
configuration may vary with weight, altitude, and 
temperature, to the extent that they are compatible with the 
operating procedures required by paragraph (h)(3) of this 
part).

(3) Kecuali te lah  d ia tu r  sebelum nya, da lam  m en en tu k an  
critical-engine-inoperative takeoff performance, takeoff 
fight path, ja ra k  accelerate-stop, p e ru b a h an  konfigurasi 
pesaw at terbang, kecepatan , d an  tenaga  h a ru s  d ib u a t 
se su a i dengan  p ro sedu r yang  dimiliki oleh pem ohon 
u n tu k  pelayanan  pengoperasian  (Unless otherwise 
prescribed, in determining the critical-engine-inoperative 
takeoff performance, takeofffight path, and accelerate-stop 
distance, changes in the airplane's configuration, speed, 
and power must be made in accordance with procedures 
established by the applicant for operation in service).

(4) P rosedur u n tu k  p e lak san aan  discontinued approaches 
and balked landings yang b e rk a itan  dengan  p e rsyara tan  
p ad a  b u tir  23.67 (c) (4) d an  23.77(c) h a ru s  d ite tapkan  
(Procedures for the execution of discontinued approaches 
and balked landings associated with the conditions 
prescribed in 23.67(c)(4) and 23.77(c) must be established ).

(5) P rosedur yang d ite tapkan  b e rd asa rk an  parag raf (h) (3) 
d an  (h) (4) Bagian ini h a ru s  (The procedures established 
under paragraphs (h)(3) and (h)(4) of this part must):
(i) D apat secara  konsisten  d ilak san ak an  oleh k ru  

dengan  kem am puan  ra ta -ra ta  p ad a  kondisi atm osfir 
sebagaim ana b iasanya  terjad i p ad a  sa a t 
pengoperasian  (Be able to be consistently executed by 
a crew of average skill in atmospheric conditions 
reasonably expected to be encountered in service);

(ii) M enggunakan m etode a ta u  p e ra la tan  yang am an  dan  
terpercaya  (Use methods or devices that are safe and 
reliable); d an  (and)

(iii) T erm asuk  biaya u n tu k  se tiap  w ak tu  k e te rlam batan  
yang  m ungkin  terjad i p ad a  sa a t p e lak san aan  
p ro sedu r ini (Include allowance for any reasonably 
expected time delays in the execution of the 
procedures).
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4. M engubah k e te n tu a n  p a d a  Sub  B agian B- 23.49 h u ru f  (a) d an  (c), sehingga 
berbunyi sebagai b e r ik u t :

23.49 K ecepatan Stalling (Stalling Speed)

(a.) V so (konfigurasi sirip pesaw at te rbang  u n tu k  pendaratan) dan  
Vsi ad a lah  kecepatan  stalling a ta u  kecepatan  stabil pad a  sa a t 
terbang , dalam  sa ta n  kno t (CAS), d im an a  pesaw at terbang  
d ikendalikan  dengan  (Vsofmaximum landing flap configuration) 
and Vsi are the stalling speeds or the minimum steady flight 
speeds, in knots (CAS), at which the airplane is controllable with)-
(1) U n tu k  pesaw at te rbang  dengan  m esin  reciprocating, m esin  

siaga, k a tu p  te r tu tu p  a ta u  p ad a  sa a t k ead aan  tidak  lebih 
dari k e b u tu h a n  tenaga  u n tu k  daya  dorong nol pad a  sa a t 
kecepatan  m aksim al 110 persen  dari kecepatan  stalling 
(For reciprocating engine powered airplanes, the engine(s) 
idling, the throttle(s) closed or at not more than the power 
necessary for zero thrust at a speed not more than 110 
percent of the stalling speed);

(2) U n tuk  pesaw at terbang  bertenaga  m esin  tu rb in , daya 
dorong tidak  lebih b esar dari nol p a d a  kecepatan  stalling 
a ta u , jik a  daya dorong yang d ihasilkan  tidak  cu k u p  b esar 
b e rpengaruh  pad a  kecepatan  stalling, dengan  keadaan  
m esin  siaga dan  k a tu p  te r tu tu p  (For turbine engine 
powered airplanes, the propulsive thrust not greater than 
zero at the stalling speed, or, if the resultant thrust has no 
appreciable effect on the stalling speed, with engine(s) idling 
and throttle(s) closed);

(3) B aling-baling pesaw at te rbang  p ad a  posisi lepas lan d as 
(The propeller(s) in the takeoff position);

(4) Pesaw at terbang  dalam  k ead aan  siap  dites, d im ana  VSO 
d an  V SI sedang  d igunakan  (The airplane in the condition 
existing in the test, in which VSO and VSI are being used);

(5) P u sa t daya gravitasi pad a  posisi yang  m enghasilkan  nilai 
VSO an d  V SI tertinggi (The center of gravity in the position 
that results in the highest value of VSO and VSI); d an  (and)

(6) B erat yang  d igunakan  pad a  sa a t VSO an d  VSI d ih itung  
sebagai faktor p en en tu  k esesu a ian  dengan  s ta n d a r  k inerja  
yang  d ib u tu h k a n  (The weight used when VSO and VSI are 
being used as a factor to determine compliance with a 
required performance standard).

(c) Kecuali seperti d ia tu r dalam  h u ru f  (d) p a rag ra f ini, VSO pada  
b e ra t m aksim um  tidak  boleh m elebihi 61 kno t u n tu k  (Except as 
provided in paragraph (d) of this section, VSO at maximum weight 
may not exceed 61 knots for) —
(1) Pesaw at te rbang  berm esin  tunggal (Single engine 

airplanes); d an  (and)
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(2) Pesaw at berm esin  banyak  dengan  b e ra t m aksim um  6 .000 
pon a ta u  k u ran g  yang tidak  d a p a t m em enuhi s ta n d a r 
m in im um  rate of climb sebagaim ana d ia tu r  dalam  parag raf 
23.67(a)(1) dengan  kondisi m esin  k ritis tidak  berlaku  
(Multiengine airplanes of 6,000 pounds or less maximum 
weight that cannot meet the minimum rate of climb specified 
in sec.23.67(a)(1) with the critical engine inoperative).

5. M engubah k e te n tu a n  p ad a  Sub  B agian B-23.51 h u ru f  (b) d an  (c), sehingga 
berbunyi sebagai b e rik u t :

23.51 K ecepatan Lepas L andas (Takeoff Speeds)

(b) U n tu k  pesaw at terbang  kategori norm al, utility , d an  akrobatik , 
kecepatan  p ad a  ketinggian 50 kaki di a ta s  level p e rm ukaan  
lepas lan d as  tid ak  boleh k u ran g  dari (For normal, utility, and 
acrobatic category airplanes, the speed at 50 feet above the 
takeoff surface level must not be less than):
(1) U n tu k  pesaw at terbang  berm esin  banyak , nilai m aksim al 

u n tu k  (For multiengine airplanes, the highest of)—
(i) K ecepatan yang dianggap am an  u n tu k  penerbangan  

lan ju tan  (atau  p e n d ara ta n  d a ru ra t, j ik a  ada) pad a  
kondisi yang d iperk irakan  te rm asu k  keadaan  
tu rb u len si d an  kegagalan p e n u h  p ad a  m esin  (A speed 
that is shown to be safe for continued flight (or 
emergency landing, if applicable) under all reasonably 
expected conditions, including turbulence and complete 
failure of the critical engine );

(ii) 1.10 VMC (1.10 VMQ; a ta u  (or)
(iii) 1.20 VS 1 (1.20 VS1).

(2) U n tu k  pesaw at terbang  berm esin  tunggal, lebih dari nilai 
(For single engine airplanes, the higher of-
(i) K ecepatan yang dianggap am an  dalam  k ead aan  yang 

d iperk irakan  te rm asu k  k ead aan  tu rb u len si d an  
kegagalan p en u h  p ad a  m esin  (A speed that is shown to 
be safe under all reasonably expected conditions, 
including turbulence and complete engine failure)) a ta u  
(or)

(ii) 1.20 VS 1 (1.20 VS1).

(c) U n tu k  pesaw at je t  berm esin  banyak  kategori norm al, utility  
d an  ak robatik  yang lebih b e ra t 6 .000  pon dari b e ra t 
m aksim um  d an  pesaw at terbang  kategori kom uter, k e ten tu an  
b erik u t berlaku  (For normal, utility, and acrobatic category 
multiengine jets of more than 6,000 pounds maximum weight 
and commuter category airplanes, the following apply):
(1) VI h a ru s  d ite tapkan  dengan  m engh itung  VEF sebagai 

b e rik u t (VI must be established in relation to VEF as 
follows):
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(i) VEF adalah  kecepatan  u d a ra  terkalib rasi d im ana  
m esin  u ta m a  dianggap gagal. VEF h a ru s  d iten tu k an  
oleh pem ohon n am u n  tidak  boleh k u ran g  dari 1.05 
VMC yang d iten tu k an  p ad a  23.149(b) a tau , sesua i 
p ilihan  pem ohon, tidak  k u ran g  dari VMCG yang 
d iten tu k an  pad a  23.149(f) (VEF is the calibrated 
airspeed at which the critical engine is assumed to 
fail. VEF must be selected by the applicant but must 
not be less than 1.05 VMC determined under 
sec.23.149(b) or, at the option of the applicant, not 
less than VMCG determined under sec. 23.149(f)).

(ii) K ecepatan lepas landas, V I, ad a lah  kecepatan  u d a ra  
terkalib rasi di d a ra t d im ana, sebagai hasil dari 
kegagalan m esin  a ta u  sebab  lain , pilot d iasum sikan  
a k an  m em buat k e p u tu sa n  u n tu k  m elan ju tkan  a ta u  
m enghen tikan  lepas landas. K ecepatan lepas landas, 
V I, d iten tu k an  oleh pem ohon n a m u n  tidak  boleh 
k u ran g  dari VEF d itam bah  kecepatan  yang 
d ihasilkan  dengan  tidak  beroperasinya  m esin  u ta m a  
se lam a interval w ak tu  a n ta ra  k ead aan  sa a t m esin  
u ta m a  gagal d an  k ead aan  d im ana  pilot m engenali 
d an  bereaksi te rh ad ap  kegagalan  m esin, seperti 
d itu n ju k k an  p en erap an  pilot p a d a  a la t pengham bat 
pe rtam a  sa a t p e n en tu an  accelerate-stop di 23.55 
(The takeoff decision speed, VI, is the calibrated 
airspeed on the ground at which, as a result of engine 
failure or other reasons, the pilot is assumed to have 
made a decision to continue or discontinue the takeoff. 
The takeoff decision speed, VI, must be selected by 
the applicant but must not be less than VEF plus the 
speed gained with the critical engine inoperative 
during the time interval between the instant at which 
the critical engine is failed and the instant at which 
the pilot recognizes and reacts to the engine failure, 
as indicated by the pilot's application of the first 
retarding means during the accelerate-stop 
determination of sec. 23.55).

K ecepatan ro tasi, VR, dalam  kecepatan  terkalibrasi, 
h a ru s  d iten tu k an  oleh pem ohon d an  tidak  boleh 
k u ran g  dari nilai m aksim um  b erik u t (The rotation 
speed, VR, in terms of calibrated airspeed, must be 
selected by the applicant and must not be less than the 
greatest of the following):
(i) V I;
(ii) 1.05 VMC yang d iten tu k an  p a d a  23.149(b) (1.05 

VMC determined under sec.23.149(b));
(iii) 1.10 VSI (1.10 VS1); a ta u  (or)
(iv) K ecepatan yang m em ungk inan  kecepatan  climb- 

out p e rtam a d a p a t tercapai, V2, sebelum  m encapai 
ketinggian 35 kaki di a ta s  p e rm u k aan  lepas 
lan d as sesua i dengan  23.57(c)(2) (The speed that 
allows attaining the initial climb-out speed, V2, 
before reaching a height of 35 feet above the takeoff 
surface in accordance with sec. 23.57(c)(2)).



(3) U n tuk  setiap  p e rsy ara tan  yang  d iberikan , seperti 
bera t, ketinggian, su h u  d an  konfigurasi, nilai tunggal 
dari VR h a ru s  d ap a t d igunakan  u n tu k  m en u n ju k k an  
k esesu a ian  dengan  p e rsy ara tan  lepas lan d as pad a  
k ead aan  sa tu  m esin  tidak  beroperasi d an  sem ua  m esin  
beroperasi (For any given set of conditions, such as 
weight, altitude, temperature, and configuration, a single 
value of VR must be used to show compliance with both 
the one engine inoperative takeoff and all engines 
operating takeoff requirements).

(4) K ecepatan lepas lan d as yang  m an, V2, pad a  kecepatan  
u d a ra  terkalib rasi, h a ru s  d iten tu k an  oleh pem ohon 
sehingga m em ungkinkan  tan jak a n  p a d a  sa a t pesaw at 
te rbang  na ik  seperti d ia tu r  p a d a  23 .67  (c)(1) d an  (c)(2), 
n a m u n  tidak  boleh k u ran g  dari 1.10 VMC a ta u  ku ran g  
dari 1.20 VS1 (The takeoff safety speed, V2, in terms of 
calibrated airspeed, must be selected by the applicant 
so as to allow the gradient of climb required in sec. 23.67
(c)(1) and (c)(2) but must not be less than 1.10 VMC or 
less than 1.20 VS1).

(5) J a ra k  lepas landas dalam  k ead aan  sa tu  m esin  tidak  
beroperasi, m enggunakan  nilai ro tasi norm al pada  
kecepatan  5 kno t k u ran g  dari VR, d ite tapkan  sesua i 
dengan  (c) (2) Bagian ini, h a ru s  d itu n ju k k an  tidak  
m elebihi ja ra k  lepas lan d as dalam  k ead aan  sa tu  m esin  
tidak  beroperasi, d ite tapkan  sesu a i dengan  23.57 dan  
23.59(a)(1) m enggunakan  VR yang  d ite tapkan . 
Sebaliknya, lepas lan d as yang  d ilakukan  sesua i 
dengan  23.57, h a ru s  d ilan ju tk an  secara  am an  dari 
titik  d im ana  pesaw at p ad a  ketinggian 35 kaki di a ta s  
p e rm u k aan  lepas lan d as d an  p ad a  kecepatan  k u ran g  
dari V2 yang d ite tapkan  d ikurang i 5 kno t (The one 
engine inoperative takeoff distance, using a normal 
rotation rate at a speed 5 knots less than VR, 
established in accordance with paragraph (c)(2) of this 
part, must be shown not to exceed the corresponding 
one engine inoperative takeoff distance, determined in 
accordance with sec. sec.23.57 and 23.59(a)(1), using 
the established VR. The takeoff, otherwise performed in 
accordance with sec.23.57, must be continued safely 
from the point at which the airplane is 35 feet above the 
takeoff surface and at a speed not less than the 
established V2 minus 5 knots).

(6) Pem ohon h a ru s  m en u n ju k k an , dengan  sem ua m esin  
beroperasi, bahw a pen ingka tan  p a d a  ja ra k  lepas 
lan d as  yang  d ia tu r, d iten tu k an  sesu a i dengan 
23.59(a)(2), tidak  d ihasilkan  dari over-rotation dari 
pesaw at terbang  a ta u  kondisi out-of-trim (The applicant 
must show, with all engines operating, that marked 
increases in the scheduled takeoff distances, 
determined in accordance with sec.23.59(a)(2), do not 
result from over-rotation of the airplane or out-of-trim 
conditions).
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6. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.53 h u ru f  (c), sehingga berbunyi 
sebagai b e r ik u t :

23.53 K inerja Lepas L andas {Takeoff Performance)

(c) U n tu k  pesaw at je t  berm esin  banyak  kategori norm al, utility  
d an  ak roba tik  yang lebih b e ra t 6 .000  pon dari b e ra t m aksim um  
d an  pesaw at terbang  kategori kom uter, k inerja  lepas landas, 
sebagaim ana  d ipersyara tkan  dalam  23.55  sam pai 23.59, h a ru s  
d ite n tu k an  dengan  m esin  beroperasi da lam  b a ta sa n -b a ta sa n  
pengoperasian  yang d ise tu ju i (For normal, utility, and acrobatic 
category multiengine jets of more than 6,000 pounds maximum 
weight and commuter category airplanes, takeoff performance, 
as required by sec. sec.23.55 through 23.59, must be determined 
with the operating engine(s) within approved operating 
limitations).

7. M engubah k e te n tu a n  p ad a  Sub  Bagian B-23.55, sehingga berbunyi sebagai 
b e r ik u t :

23.55 J a ra k  A ccelerate-stop [Accelerate-stop Distance)

U n tu k  pesaw at je t  berm esin  banyak  kategori norm al, u tility  dan  
ak roba tik  yang  lebih b e ra t 6 .000 pon dari b e ra t m aksim um  dan  
pesaw at te rb an g  kategori kom uter, ja ra k  accelerate-stop h a ru s  
d ite n tu k an  sebagai beriku t (For normal, utility, and acrobatic category 
multiengine jets of more than 6,000 pounds maximum weight and 
commuter category airplanes, the accelerate-stop distance must be 
determined as follows) :

(a) J a ra k  accelerate-stop adalah  ju m lah  dari ja ra k  yang  d iperlukan  
u n tu k  (The accelerate-stop distance is the sum of the distances 
necessary to) -
(1) M em percepat pesaw at te rbang  dari posisi standing start 

sam pai VEF dengan  se lu ru h  m esin  beroperasi (Accelerate 
the airplane from a standing start to VEF with all engines 
operating);

(2) M em percepat pesaw at te rbang  dari VEF ke V I, 
d iasu m sik an  bahw a m esin  u ta m a  m engalam i kegagalan 
p ad a  VEF (Accelerate the airplane from VEF to VI, 
assuming the critical engine fails at VEF); d an  (and)

(3) M encapai titik  full stop m ulai dari titik  d im ana  V 1 tercapai 
(Come to a full stop from the point at which VI is reached).

(b) B erarti selain  rem  roda d a p a t d igunakan  u n tu k  m en en tu k an  
ja ra k  accelerate-stop jik a  ha l te rseb u t (Means other than wheel 
brakes may be used to determine the accelerate-stop distances if 
that means) -
(1) Am an d an  d a p a t d ianda lkan  (7s safe and reliable);
(2) D igunakan  sehingga m em berikan  hasil yang  konsisten  

dalam  k ead aan  pengoperasian  secara  norm al (Is used so 
that consistent results can be expected under normal 
operating conditions); d an  (and)
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(3) D alam  keadaan  d im ana  ke tram pilan  lu a r  b iasa  tidak  
d ib u tu h k a n  u n tu k  m engendalikan  pesaw at terbang  (Is 
such that exceptional skill is not required to control the 
airplane).

8. M engubah k e te n tu a n  pad a  Sub  B agian B -23.57 sehingga berbunyi sebagai 
b e r ik u t :

23.57 J a lu r  Lepas L andas {Takeoff Path)

U ntuk  pesaw at je t  berm esin  banyak  kategori norm al, utility  dan  
ak ro b a tik  yang  lebih b e ra t 6 .000 pon dari b e ra t m aksim um  dan  
pesaw at te rb an g  kategori kom uter, ja lu r  lepas lan d as  h a ru s  
d ite n tu k an  sebagai beriku t {For normal, utility, and acrobatic category 
multiengine jets of more than 6,000 pounds maximum weight and 
commuter category airplanes, the takeoff path is as follows):

(a) J a lu r  lepas lan d as d iperpan jang  m ulai dari titik  standing start 
sam pai dengan  titik  lepas lan d as  d im an a  pesaw at terbang  
b e rad a  di ketinggian 1500 kaki di a ta s  p e rm u k aan  lepas lan d as 
a ta u  b e rad a  di baw ah d im ana  ketinggian tran s is i dari 
konfigurasi lepas lan d as sam pai je la jah  h a ru s  d ipenuh i {The 
takeoff path extends from a standing start to a point in the takeoff 
at which the airplane is 1500 feet above the takeoff surface at or 
below which height the transition from the takeoff to the enroute 
configuration must be completed); d an  (and)
(1) J a lu r  lepas lan d as h a ru s  b e rd asa rk an  p ro sed u r yang d ia tu r 

da lam  23.45  {The takeoff path must be based on the 
procedures prescribed in sec.23.45))

(2) Pesaw at terbang  h a ru s  d ipercepat di d a ra t sam pai dengan 
VEF d im ana  titik  m esin  u ta m a  h a ru s  d ib u a t tidak  
beroperasi d an  te tap  tidak  d ioperasikan  selam a 
k ese lu ru h an  p roses lepas lan d as (The airplane must be 
accelerated on the ground to VEF at which point the critical 
engine must be made inoperative and remain inoperative for 
the rest of the takeoff); d an  (and)

(3) Setelah  m encapai VEF, pesaw at te rb an g  h a ru s  d ipercepat 
sam pai dengan  V2 (After reaching VEF, the airplane must be 
accelerated to V2).

(b) Selam a p roses percepa tan  hingga tercapai kecepatan  V2, roda 
h idung  d a p a t d iangkat te rh ad ap  ta n a h  p ad a  kecepatan  tidak  
k u ran g  dari VR. B agaim anapun , p en arik an  roda  p en d ara tan  
tidak  boleh d ilakukan  sam pai pesaw at te rbang  te lah  benar- 
b e n a r te ran g k a t ke a ta s  (During the acceleration to speed V2, the 
nose gear may be raised off the ground at a speed not less than 
VR. However, landing gear retraction must not be initiated until 
the airplane is airborne).

(c) Selam a p en en tu an  ja lu r  lepas lan d as, se su a i dengan  h u ru f  (a) 
d an  (b) Bagian ini (During the takeoff path determination, in 
accordance with paragraphs (a) and (b) of this part) -
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(1) S u d u t lekukan  pad a  bag ian  ja lu r  lepas lan d as sa a t 
pesaw at terbang  te ran g k at ke a ta s  tidak  boleh negative di 
titik  m an ap u n  (The slope of the airborne part of the takeoff 
path must not be negative at any point)-,

(2) Pesaw at terbang  h a ru s  m encapai V2 sebelum  b erada  di 
ketinggian 35 kaki di a ta s  p e rm u k aan  lepas landas, dan  
h a ru s  d ilan ju tkan  pad a  kecepatan  paling d ekat d an  paling 
m u d ah , n a m u n  tidak  boleh k u ran g  dari V2, sam pai 
pesaw at terbang  b erada  400 kaki di a ta s  p e rm u k aan  lepas 
lan d as  (The airplane must reach V2 before it is 35 feet 
above the takeoff surface, and must continue at a speed as 
close as practical to, but not less than V2, until it is 400 feet 
above the takeoff surface)-,

(3) P ada setiap  titik  p ad a  ja lu r  lepas lan d as, d im ulai pad a  titik  
d im an a  pesaw at terbang  m encapai ketinggian 400 kaki di 
a ta s  p e rm u k aan  lepas landas, tan jak a n  yang  ad a  pad a  
s a a t  pesaw at terbang  naik , tidak  boleh k u ran g  dari (At 
each point along the takeoff path, starting at the point at 
which the airplane reaches 400 feet above the takeoff 
surface, the available gradient of climb must not be less 
than) -
(i) 1.2 persen  u n tu k  pesaw at te rb an g  berm esin  ganda  

(1.2 percent for two engine airplanes);
(ii) 1.5 persen  u n tu k  pesaw at te rbang  berm esin  tiga (1.5 

percent for three engine airplanes);
(iii) 1.7 persen  u n tu k  pesaw at te rb an g  berm esin  em pat 

(1.7 percent for four engine airplanes); d an  (and)
(4) Kecuali u n tu k  penarikan  roda  d an  baling-baling yang 

o tom atis b e rp u ta r, konfigurasi pesaw at terbang  tidak  
boleh d iubah , dan  pilot boleh m engam bil tin d ak an  
sepan jang  tidak  m engubah  tenaga, sam pai pesaw at 
te rbang  berada  p ad a  ketinggian 400 kaki di a ta s  
p e rm u k aan  lepas landas (Except for gear retraction and 
automatic propeller feathering, the airplane configuration 
must not be changed, and no change in power that requires 
action by the pilot may be made, until the airplane is 400 
feet above the takeoff surface).

(d) J a lu r  lepas lan d as hingga ketinggian 35 kaki di a ta s  pe rm u k aan  
lepas lan d as  h a ru s  d iten tu k an  dengan  lepas lan d as yang 
d idem onstras ikan  secara  b e rke lan ju tan  (The takeoff path to 35 
feet above the takeoff surface must be determined by a 
continuous demonstrated takeoff).

(e) J a lu r  lepas lan d as hingga ketinggian 35 kaki di a ta s  p e rm u k aan  
lepas lan d as  h a ru s  d iten tu k an  dengan  sin tesis  dari setiap  
segm en (The takeoff path to 35 feet above the takeoff surface 
must be determined by synthesis from segments); d an  (and)
(1) Setiap  segm en h a ru s  d ije laskan  secara  lengkap d an  h a ru s  

b e rh u b u n g an  dengan  p e ru b a h an  p ad a  konfigurasi, tenaga  
d an  kecepatan  (The segments must be clearly defined and 
must be related to distinct changes in configuration, power, 
and speed);
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(2) B erat pesaw at terbang, konfigurasi d an  tenaga  h a ru s  
d iasu m sik an  k o n stan  selam a se tiap  segm en d an  h a ru s  
b e rh u b u n g an  dengan  kondisi paling pen ting  yang b iasa  
terjad i p ad a  segm en te rseb u t (The weight of the airplane, the 
configuration, and the power must be assumed constant 
throughout each segment and must correspond to the most 
critical condition prevailing in the segment); d an  (and)

(3) J a lu r  penerbangan  lepas lan d as h a ru s  d id asark an  pad a  
k inerja  pesaw at terbang  ta n p a  m enggunakan  efek d a ra t 
(The takeoff flight path must be based on the airplane's 
performance without utilizing ground effect).

9. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.59 sehingga berbunyi sebagai 
be riku t :

23.59 J a ra k  Lepas L andas d an  Takeoff Run (Takeoff Distance and Takeoff 
Run)

U n tu k  pesaw at je t  berm esin  banyak  kategori norm al, utility  dan  
ak roba tik  yang  lebih b e ra t 6 .000 pon dari b e ra t m aksim um  dan  
pesaw at te rbang  kategori kom uter, ja ra k  lepas lan d as  d an  takeoff run, 
h a ru s  d ite n tu k an  (For normal, utility, and acrobatic category 
multiengine jets of more than 6,000 pounds maximum weight and 
commuter category airplanes, the takeoff distance and, at the option of 
the applicant, the takeoff run, must be determined).

(a) J a ra k  lepas lan d as  lebih b esar dari (Takeoff distance is the greater
oj) -
(1) J a ra k  horizontal sepan jang  ja lu r  lepas lan d as  m ulai dari 

aw alan  lepas lan d as sam pai titik  d im an a  pesaw at terbang  
b e rad a  di ketinggian 35 kaki di a ta s  p e rm u k aan  lepas landas 
sebagaim ana  d iten tu k an  dalam  23.57  (The horizontal distance 
along the takeoff path from the start of the takeoff to the point 
at which the airplane is 35 feet above the takeoff surface as 
determined under sec.23.57); a ta u  (or)

(2) D engan sem ua  m esin  beroperasi, 115 persen  dari ja ra k  
horizontal m ulai dari aw alan  lepas lan d as  sam pai titik  
d im an a  pesaw at terbang  b e rad a  di ketinggian 35 kaki di a ta s  
p e rm u k aan  lepas landas, d iten tu k an  dengan  p ro sedu r sesua i 
dengan  23.57 (With all engines operating, 115 percent of the 
horizontal distance from the start of the takeoff to the point at 
which the airplane is 35 feet above the takeoff surface, 
determined by a procedure consistent with sec. 23.57).

(b) J ik a  ja ra k  lepas landas te rm asu k  clearway, m ak a  ja ra k  takeoff 
run lebih dari (If the takeoff distance includes a clearway, the 
takeoff run is the greater of-)
(1) J a ra k  horizontal sepan jang  ja lu r  lepas lan d as  m ulai dari 

awal lepas lan d as hingga titik  yang  sam a ja u h n y a  a n ta ra  
titik  an g k at d an  titik  d im ana  pesaw at u d a ra  b erada  pada  
ketinggian 35 kaki di a ta s  p e rm u k aan  lepas landas 
sebagaim ana  d iten tu k an  p ad a  angka  23.57; a ta u  (The 
horizontal distance along the takeoff path from the start of the 
takeoff to a point equidistant between the liftoff point and the
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point at which the airplane is 35 feet above the takeoff surface 
as determined under sec.23.57; or)

(2) D engan sem ua  m esin  beroperasi, 115 persen  dari ja ra k  
horizontal m ulai dari awal lepas lan d as  hingga titik  yang 
sam a  ja u h n y a  a n ta ra  titik  an g k at d an  titik  d im ana  pesaw at 
u d a ra  b e rad a  pada  ketinggian 35 kak i di a ta s  perm ukaan  
lepas landas, d iten tu k an  dengan  procedure  yang konsisten  
dengan  angka 23.57. (With all engines operating, 115 percent 
of the horizontal distance from the start of the takeoff to a 
point equidistant between the liftoff point and the point at 
which the airplane is 35 feet above the takeoff surface, 
determined by a procedure consistent with sec.23.57.)

10. M engubah k e te n tu a n  pad a  Sub  Bagian B - 23.61, sehingga berbunyi sebagai 
b e r ik u t :

23.61 J a lu r  T erbang Lepas L andas (Takeoff Flight Path)

U ntuk  pesaw at je t  berm esin  banyak  kategori norm al, utility, dan  
ak roba tik  dengan  b e ra t m aksim um  6 .000 pon d an  pesaw at terbang  
kategori kom uter, ja lu r  terbang  lepas lan d as  h a ru s  d iten tu k an  sebagai 
b e rik u t (For normal, utility, and acrobatic category multiengine jets of 
more than 6,000 pounds maximum weight and commuter category 
airplanes, the takeoff flight path must be determined as follows):

(a) J a lu r  te rbang  lepas landas dim ulai 35 kaki di a ta s  pe rm ukaan  
lepas lan d as  p ad a  u jung  ja ra k  lepas lan d a s  sesua i dengan 
k e te n tu a n  p ad a  angka  23.59 (The takeoff flight path begins 35 feet 
above the takeoff surface at the end of the takeoff distance 
determined in accordance with sec. 23.59).

(b) D ata  ja lu r  te rbang  lepas lan d as yang p asti h a ru s  d iten tu k an  
sehingga d a ta  te rseb u t b en ar-b en ar m enam pilkan  ja lu r-ja lu r 
te rb an g  lepas lan d as yang ac tual, se su a i d ia tu r  dalam  k e ten tu an  
an g k a  23 .57  d an  parag raf (a) pad a  bagian  ini, b e rku rang  setiap  
poin dengan  tan jak an  pad a  sa a t na ik  senilai dengan  (The net 
takeoff flight path data must be determined so that they represent 
the actual takeoff flight paths, as determined in accordance with 
sec.23.57 and with paragraph (a) of this part, reduced at each 
point by a gradient of climb equal to -)
(1) 0 ,8  persen  u n tu k  pesaw at te rbang  berm esin  ganda (0.8 

percent for two engine airplanes);
(2) 0 ,9  persen  u n tu k  pesaw at te rbang  berm esin  tiga; d an  (0.9 

percent for three engine airplanes; and)
(3) 1,0 persen  u n tu k  pesaw at te rbang  berm esin  em pat (1.0 

percent f  or four engine airplanes.)

(c) P engurangan  pad a  tan jak an  p ad a  sa a t na ik  te rseb u t te rseb u t 
d a p a t d ite rap k an  sejalan  dengan  pen g u ran g an  pad a  akselerasi 
sepan jang  bagian  ja lu r  terbang  lepas lan d as  d im ana  pesaw at 
te rb an g  d ipercepat p ad a  level terbang. (The prescribed reduction in 
climb gradient may be applied as an equivalent reduction in 
acceleration along that part of the takeoff flight path at which the 
airplane is accelerated in level flight.)
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11. M engubah k e te n tu a n  p ad a  Sub  Bagian B - 23.63 h u ru f  (c) d an  (d), sehingga 
berbunyi sebagai b e r ik u t :

23.63 Climb: G eneral

(c) U n tu k  pesaw at terbang  bertenaga  m esin  bolak-balik  dengan
b e ra t m aksim um  lebih dari 6 .000  pon, pesaw at terbang
berm esin  tu rb in  tunggal d an  tu rb in  banyak  dengan  b e ra t 6000 
pon a ta u  k u ran g  dari b e ra t m aksim um  u n tu k  kesesua ian  
p e rsy a ra tan  bagi kategori norm al, utility, d an  akrobatik  h a ru s  
d a p a t d itu n ju k k an  sebagai fungsi ketinggian d an  su h u  b an d ar 
u d a ra , se su a i b a ta s  pengoperasian  yang  te lah  d ite tapkan  u n tu k  
lepas lan d as  d an  p en d ara tan  (For reciprocating engine-powered 
airplanes of more than 6,000 pounds maximum weight, single­
engine turbines, and multiengine turbine airplanes of 6,000 
pounds or less maximum weight in the normal, utility, and 
acrobatic category, compliance must be shown at weights as a 
function of airport altitude and ambient temperature, within the 
operational limits established for takeoff and landing, 
respectively, with—)

(d) U n tu k  pesaw at te rbang  berm esin  tu rb in  banyak  dengan  b e ra t 
m aksim um  6000 pon dalam  kategori norm al, utility, akrobatik  
d a n  kom uter, k esesu a ian  h a ru s  d a p a t d itu n ju k k a n  pad a  b e ra t 
sebagai fungsi ketinggian d an  su h u  b a n d a r  u d a ra , sesua i b a ta s  
pengoperasian  yang telah  d ite tap k an  u n tu k  lepas lan d as dan  
p e n d a ra ta n  (For multiengine turbine airplanes over 6,000 pounds 
maximum weight in the normal, utility, and acrobatic category 
and commuter category airplanes, compliance must be shown at 
weights as a function of airport altitude and ambient temperature 
within the operational limits established for takeoff and landing, 
respectively, with—)

(1) A ngka 23.67 h u ru f  (c) poin (1), poin (2), d an  poin (3) u n tu k  
lepas landas; d an  (Sec. sec. 23.67(c)(1), 23.67(c)(2), and 
23.67(c)(3) for takeoff;) and

(2) A ngka 23.67 h u ru f  (c) poin (3) d an  poin (4) u n tu k  
p e n d a ra ta n  (Sec. sec. 23.67(c)(3), 23.67(c)(4), and 23.77(c) for 
landing).

12. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.65 h u ru f  (b), sehingga 
berbunyi sebagai b e r ik u t :

23.65 Climb : S e lu ru h  M esin B eroperasi (Climb: All Engines Operating)

(b) U n tu k  pesaw at terbang  bertenaga  m esin  bolak-balik  dengan 
b e ra t m aksim um  6000 pon dalam  kategori norm al, utility, dan  
ak robatik , dengan m esin  tu rb in  tunggal d an  m esin  tu rb in  
b anyak  dengan  b e ra t m aksim um  6000 pon a ta u  k u ran g  dalam  
kategori norm al, utility, d an  ak robatik  h a ru s  m em iliki gradient 
of climb yang  stabil se te lah  lepas landas, paling sedikit 4 persen  
dengan  (Each normal, utility, and acrobatic category 
reciprocating engine-powered airplane of more than 6,000 
pounds maximum weight, single-engine turbine, and multiengine 
turbine airplanes of 6,000 pounds or less maximum weight in the
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normal, utility, and acrobatic category must have a steady 
gradient of climb after takeoff of at least 4 percent with)
(1) T enaga lepas landas pad a  setiap  m esin  (Take off power on 

each engine);
(2) Roda p en d ara tan  d iperpanjang, kecuali jik a  roda  te rseb u t 

d a p a t d ita rik  tidak  lebih dari 7 detik, pengujian  d ap a t 
d ilakukan  dalam  k ead aan  roda  d ita rik  (The landing gear 
extended, except that if the landing gear can be retracted in 
not more than seven seconds, the test may be conducted 
with the gear retracted);

(3) Sayap m engayun pad a  posisi lepas lan d as  (wing flaps in 
the takeoff position(sj); d an  (and)

(4) K ecepatan na ik  d ije laskan  p ad a  angka  23 .65  h u ru f  (a) poin
(4) (A climb speed as specified in sec. 23.65(a)(4)).

13. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.67 h u ru f  (b) d an  (c), d an  
m enam bah  k e te n tu a n  h u ru f  (d), sehingga berbunyi sebagai b e r ik u t :

(b) U n tuk  pesaw at te rbang  bertenaga  m esin  bolak-balik  dengan  bera t 
m aksim um  6000  pon dalam  kategori norm al, utility, d an  akrobatik , 
se rta  pesaw at berm esin  turbo-propeller kategori norm al, utility  d an  
ak roba tik  (For normal, utility, and acrobatic category reciprocating 
engine-powered airplanes of more than 6,000 pounds maximum weight, 
and turbopropeller-powered airplanes in the normal, utility, and acrobatic 
category—)

(1) Gradient of climb yang  stabil p ad a  ketinggian 400 kaki di a ta s  lepas 
landas, tidak  boleh k u ran g  dari 1 persen  dengan  (The steady 
gradient of climb at an altitude of 400 feet above the takeoff must be 
no less than 1 percent with the—)
(i) M esin u ta m a  tidak  beroperasi d an  baling-balingnya pad a  posisi 

ta rik an  m inim um  (Critical engine inoperative and its propeller in 
the minimum drag position)',

(ii) M esin la innya pad a  posisi tenaga  lepas lan d as (Remaining 
engine(s) at takeoff power);

(iii) Roda p e n d ara ta n  d itarik  (Landing gear retracted);
(iv) Wing flaps p ad a  posisi lepas lan d as (Wing flaps in the takeoff 

position(s); d an  (and)
(v) K ecepatan na ik  sam a dengan kecepatan  yang  dicapai pada  

ketinggian 50 kaki sa a t dem onstrasi di 23 .53  (Climb speed 
equal to that achieved at 50 feet in the demonstration o f23.53).

(2) Gradient of climb yang stabil tidak  boleh k u ran g  dari 0 ,75 persen  
p a d a  ketinggian 1500 kaki di a ta s  p e rm u k aan  lepas landas, a ta u  
p e rm u k aan  p en d ara tan , yang sesua i dengan  (The steady gradient 
of climb must not be less than 0.75 percent at an altitude of 1,500 
feet above the takeoff surface, or landing surface, as appropriate, 
with the) -
(i) M esin u ta m a  tidak  beroperasi d an  baling-balingnya pad a  posisi 

ta rik an  m inim um  (Critical engine inoperative and its propeller in 
the minimum drag position);

(ii) M esin la innya p ad a  posisi tidak  boleh lebih dari tenaga  
m aksim um  b erke lan ju tan  (Remaining engine(s) at not more than 
maximum continuous power);

(iii) Roda p e n d ara ta n  d itarik  (Landing gear retracted);
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(iv) Wing flaps d ita rik  (Wing flaps retracted); d an  (and);
(v) K ecepatan na ik  tidak  boleh k u ran g  dari VS1 (Climb speed not 

less than 1.2 VS1).

(c) U n tuk  pesaw at je t  kategori norm al, utility, d an  ak roba tik  dengan  bera t
6 .000  pon a ta u  b e ra t k u ran g  m aksim um  For normal, utility, and 
acrobatic category jets of 6,000 pounds or less maximum weight—
(1) Gradient of climb yang  stabil p ad a  ketinggian 400 kaki di a ta s  

p e rm u k aan  lepas landas tidak  boleh k u ran g  dari 1,2 persen  
dengan  k ead aan  (The steady gradient of climb at an altitude of 400 
feet above the takeoff must be no less than 1.2 percent with the)—
(i) M esin u ta m a  tidak  beroperasi (Critical engine inoperative);
(ii) M esin la innya p ad a  posisi tenaga  lepas lan d as  (Remaining 

engine(s) at takeoff power);
(iii) Roda p e n d a ra ta n  d ita rik  (Landing gear retracted);
(iv) W ing flaps pad a  posisi lepas lan d as (Wing flaps in the takeoff 

position(s)); d an  (and)
(v) K ecepatan na ik  sam a dengan a p a  yang d icapai p ad a  ketinggian 

50 kaki p ad a  sa a t dem onstrasi di 23 .53  (Climb speed equal to 
that achieved at 50 feet in the demonstration of sec.23.53).

(2) Gradient of climb yang stabil tidak  b isa  k u ran g  dari 0 ,75 persen  
p ad a  ketinggian 1.500 kaki di a ta s  p e rm u k aan  lepas landas a ta u  
p e rm u k aan  p en d ara tan , yang sesua i dengan  (The steady gradient 
of climb may not be less than 0.75 percent at an altitude of 1,500 
feet above the takeoff surface, or landing surface, as appropriate, 
with the )—
(i) M esin u ta m a  tidak  beroperasi (Critical engine inoperative);
(ii) M esin la innya tidak  lebih dari tenaga  b e rk e lan ju tan  (Remaining 

engine(s) at not more than maximum continuous power);
(iii) Roda p e n d a ra ta n  d itarik  (Landing gear retracted);
(iv) Wing Flaps d ita rik  (Wing flaps retracted ); d an  (and)
(v) K ecepatan n a ik  tidak  k u ran g  dari 1.2 VS1 (Climb speed not less 

than 1.2 VS1).

(d) U n tuk  pesaw at je t  lebih dari 6000 pon b e ra t m aksim um  u n tu k  kategori 
norm al, utility , d an  akrobatik  se rta  pesaw at te rb an g  kategori kom uter, 
berlaku  ha l-ha l sebagai be riku t (For jets over 6,000 pounds maximum 
weight in the normal, utility and acrobatic category and commuter 
category airplanes, the following apply):
(1) Lepas landas; roda p en d ara tan  ditarik . Gradient of climb yang 

stab il p a d a  ketinggian p erm u k aan  lepas lan d as  sa a t d iu k u r h a ru s  
positif u n tu k  pesaw at terbang  berm esin  d u a , tidak  k u ran g  dari 0,3 
persen  u n tu k  pesaw at terbang  berm esin  tiga, a ta u  0,5 persen  
u n tu k  pesaw at berm esin  em pat dengan  k e te n tu a n  (Takeoff; 
landing gear extended. The steady gradient of climb at the altitude 
of the takeoff surface must be measurably positive for two-engine 
airplanes, not less than 0.3 percent for three-engine airplanes, or 
0.5 percent for four-engine airplanes w ith )—
(i) M esin u ta m a  tidak  beroperasi d an  baling-balingnya pada  

posisi cepa t d an  secara  o tom atis d iasu m sik an  (The critical 
engine inoperative and its propeller in the position it rapidly and 
automatically assumes);

(ii) M esin la innya pad a  tenaga  lepas lan d as  (The remaining 
engine(s) at takeoff power);
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(iii) Roda p e n d ara ta n  d iperpan jang  d an  sem u a  p in tu  roda 
p e n d a ra ta n  te rb u k a  (The landing gear extended, and all 
landing gear doors open);

(iv) Wing flaps b e rada  p ad a  posisi lepas lan d as (The wing flaps in 
the takeoff position(s));

(v) Sayap d ira tak an  (The wings level); d an  (and)
(vi) K ecepatan na ik  sam a dengan V2 (A climb speed equal to V2).

(2) Lepas landas; roda p en d ara tan  ditarik . G rad ien t of clim b yang 
stab il p ad a  ketinggian 400 kaki di a ta s  p e rm u k aan  lepas landas 
tid ak  boleh ku ran g  dari 2,0 persen  u n tu k  pesaw at terbang  
berm esin  dua , 2,3 persen  u n tu k  pesaw at te rbang  berm esin  tiga, 
d an  2 ,6  persen  u n tu k  pesaw at te rbang  berm esin  em pat, dengan 
(Takeoff; landing gear retracted. The steady gradient of climb at an 
altitude of 400 feet above the takeoff surface must be not less than
2.0 percent of two-engine airplanes, 2.3 percent for three-engine 
airplanes, and 2.6 percent for four-engine airplanes with) —
(i) M esin u ta m a  tidak  beroperasi d an  baling-baling pad a  posisi 

cepa t d an  secara  o tom atis d iasu m sik an  (The critical engine 
inoperative and its propeller in the position it rapidly and 
automatically assumes);

(ii) M esin la innya pad a  posisi tenaga  lepas lan d as  (The remaining 
engine(s) at takeoff power);

(iii) Roda p e n d ara ta n  d itarik  (The landing gear retracted );
(iv) Wing flaps p ad a  posisi lepas lan d as (The wing flaps in the 

takeoff position(s) );
(v) K ecepatan n a ik  sam a dengan  V2 (A climb speed equal to V2).

(3) Enroute. Gradient of climb stabil pad a  ketinggian 1500 kaki di a ta s  
p e rm u k aan  lepas landas a ta u  p en d ara tan , yang  sesuai, tidak  
boleh k u ran g  dari 1,2 persen  u n tu k  pesaw at te rbang  berm esin  
d u a , 1,5 persen  u n tu k  pesaw at terbang  berm esin  tiga, d an  1,7 
p e rsen  u n tu k  pesaw at terbang  berm esin  em pat, dengan  (Enroute. 
The steady gradient of climb at an altitude of 1,500 feet above the 
takeoff or landing surface, as appropriate, must be not less than 1.2 
percent for two-engine airplanes, 1.5 percent for three-engine 
airplanes, and 1.7 percent for four-engine airplanes with)—
(i) M esin u ta m a  tidak  beroperasi d an  baling-baling pad a  posisi 

ta rik an  m inim  (The critical engine inoperative and its propeller 
in the minimum drag position);

(ii) M esin lainnya pad a  posisi tidak  lebih dari tenaga  m aksim al 
b erk e lan ju tan  (The remaining engine(s) at not more than 
maximum continuous power);

(iii) Roda p e n d ara ta n  d itarik  (The landing gear retracted);
(iv) Wing flaps d ita rik  (The wing flaps retracted); d an  (and )
(v) K ecepatan na ik  tidak  k u ran g  dari 1.2 VS1 (A climb speed not 

less than 1.2 VS1).
(4) Discontinued approach Gradient of climb s tab il p ad a  ketinggian 

400 kaki di a ta s  p e rm ukaan  lepas lan d as tidak  boleh k u ran g  dari
2.1 persen  u n tu k  pesaw at terbang  berm esin  ganda, 2,4 persen  
u n tu k  pesaw at te rbang  berm esin  tiga, d an  2,7 persen  u n tu k  
pesaw at te rb an g  berm esin  em pat, dengan  (D iscontinued approach. 
The steady gradient of climb at an altitude of 400 feet above the 
landing surface must be not less than 2.1 percent for two-engine 
airplanes, 2.4 percent for three-engine airplanes, and 2.7 percent for 
four-engine airplanes, with) —
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(i) M esin u ta m a  tidak  beroperasi d an  baling-baling pad a  posisi 
ta r ik an  m inim al (The critical engine inoperative and its propeller in 
the minimum drag position);

(ii) M esin la innya p ad a  posisi tenaga  lepas lan d a s  (The remaining 
engine(s) at takeoff power);

(iii) Roda p e n d a ra ta n  (Landing gear retracted );
(iv) Wing flaps p ad a  posisi pendeka tan  d im ana  VS1 u n tu k  posisi ini 

tidak  m elebihi 110 persen  u n tu k  sem ua  m esin  yang  d ioperasikan  
p ad a  posisi p e n d ara ta n  (Wing flaps in the approach position(s) in 
which VS1 for these position(s) does not exceed 110 percent of the 
VS1 for the related all-engines-operated landing position(s)); an d

(v) K ecepatan p ad a  sa a t na ik  ka itan n y a  dengan  p ro sed u r p en d ara tan  
norm al n a m u n  tidak  m elebihi 1.5 VS1 (A climb speed established 
in connection with normal landing procedures but not exceeding 1.5

■ VS1).

14. M engubah k e te n tu a n  pad a  Sub  B agian B -23.73, sehingga berbunyi sebagai
b e r ik u t :

(a) U n tuk  pesaw at te rbang  bertenaga  m esin  bolak-balik  b e ra t m aksim um  
6000 pon dalam  kategori norm al, u tiliti, d an  akrobatik , kecepatan  
p en d ek a tan  p en d ara tan , VREF, tidak  boleh k u ran g  dari nilai VMC 
yang  lebih besar, sebagaim ana d iten tu k an  dalam  23.149 h u ru f  (b) 
dengan  sayap  m engayun pad a  posisi lepas lan d as  yang  paling ja u h , 
d an  1.3 VS1 (For normal, utility, and acrobatic category reciprocating 
engine-powered airplanes of 6,000 pounds or less maximum weight, the 
reference landing approach speed, VREF, may not be less than the 
greater of VMC, determined in sec.23.149(b) with the wing flaps in the 
most extended takeoff position, and 1.3 VS1).

(b) U n tuk  pesaw at te rbang  bertenaga  tu rb in  b e ra t 6000  pon a ta u  k u ran g  
dari b e ra t m aksim um  u n tu k  kategori norm al, utilliti, d an  akrobatik , 
pesaw at turboprops dengan  b e ra t lebih dari 6000  pon b e ra t 
m aksim um , kecepatan  pendeka tan  p en d ara tan , tidak  tidak  boleh 
k u ran g  dari nilai VMC yang lebih besar, d iten tu k an  dalam  23.149 
h u ru f  (c) d an  1.3 VS1 (For normal, utility, and acrobatic category turbine 
powered airplanes of 6,000 pounds or less maximum weight, turboprops 
of more than 6,000 pounds maximum weight, and reciprocating engine- 
powered airplanes of more than 6,000 pounds maximum weight, the 
reference landing approach speed, VREF, may not be less than the 
greater of VMC, determined in sec.23.149(c), and 1.3 VS1).

(c) U n tu k  pesaw at te rbang  je t  dengan b e ra t lebih dari 6000 pon bera t 
m aksim um  u n tu k  kategori norm al, utility, d an  akrobatik , d an  kategori 
kom uter, kecepatan  pendeka tan  p en d ara tan , VREF, tidak  boleh 
k u ran g  dari n ilai VMC 1.05 VMC yang  lebih besar, d iten tu k an  dalam  
23 .149  h u ru f  (c) d an  1.3 VS1 (For normal, utility, and acrobatic category 
jets of more than 6,000 pounds maximum weight and commuter category 
airplanes, the reference landing approach speed, VREF, may not be less 
than the greater of 1.05 VMC, determined in sec.23.149(c), and 1.3 VS1).
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15. M engubah k e te n tu a n  p ad a  Sub  Bagian B - 23 .77  h u ru f  (b) d an  (c), sehingga 
berbunyi sebagai b e r ik u t :

(b) Setiap  pesaw at bertenaga m esin  tu rb in  tunggal d an  pesaw at terbang  
bertenaga  m esin  bolak balik  u n tu k  kategori norm al, utiliti, d an  
ak roba tik  dengan  b e ra t lebih dari 6000  pon b e ra t m aksim um , dan  
pesaw at te rbang  berm esin  banyak  dengan  b e ra t 6000  pon a ta u  
k u ran g  dari b e ra t m aksim um  u n tu k  kategori norm al, utility, dan  
ak roba tik  h a ru s  d ap a t m em p ertah an k an  k ead aan  “steady gradient of 
climb” u n tu k  sedik itnya 2,5 persen  dengan  (Each normal, utility, and 
acrobatic category reciprocating engine-powered and single engine 
turbine powered airplane of more than 6,000 pounds maximum weight, 
and multiengine turbine engine-powered airplane of 6,000 pounds or 
less maximum weight in the normal, utility, and acrobatic category must 
be able to maintain a steady gradient of climb of at least 2.5 percent 
with)—
(1) T idak lebih dari tenaga  yang d ihasilkan  p ad a  setiap  m esin  8 

(delapan) detik  se te lah  awal pergerakan  kendali tenaga  dari posisi 
m in im um  flight-idle (Not more than the power that is available on 
each engine eight seconds after initiation of movement of the power 
controls from minimum flight-idle position);

(2) Roda p e n d a ra ta n  d iperpan jang  (The landing gear extended);
(3) Sayap m engayun  pada  posisi p en d ara tan  (The wing flaps in the 

landing position); d an  (and)
(4) K ecepatan na ik  sam a  dengan  VREF, sebagaim ana  d ia tu r p ad a  

23 .73  h u ru f  (b) (A climb speed equal to VREF, as defined in 
sec.23.73(b)).

(c) Setiap  pesaw at terbang  bertenaga m esin  tu rb in  banyak  u n tu k  kategori 
norm al, utiliti, d an  akrobatik  dengan  b e ra t lebih dari 6000 pon bera t 
m aksim um  d an  setiap  pesaw at terbang  kategori kom uter h a ru s  d ap a t 
m enjaga gradient of climb yang stabil paling sedik it 3 ,2  persen  dengan 
(Each normal, utility, and acrobatic multiengine turbine powered airplane 
over 6,000 pounds maximum weight and each commuter category 
airplane must be able to maintain a steady gradient of climb of at least
3.2 percent with ) —
(1) T idak lebih dari tenaga  yang ad a  p ad a  setiap  m esi de lapan  detik  

se te lah  p erm u laan  gerakan  dari kendali tenaga  p ad a  posisi 
m in im um  terbang  idle (Not more than the power that is available 
on each engine eight seconds after initiation of movement of the 
power controls from the minimum flight idle position);

(2) Roda p e n d a ra ta n  d iperpan jang  (Landing gear extended);
(3) Sayap m engayun  pad a  posisi p e n d a ra ta n  (Wing flaps in the 

landing position); d an  (and)
(4) K ecepatan na ik  sam a dengan  VREF, sebagaim ana  dijelaskan 

p a d a  see .2 3 .73 (c) (A climb speed equal to VREF, as defined in 
sec.23.73(c)).
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16. M engubah k e te n tu a n  pad a  Sub  B agian-23.177 h u ru f  (a), (b) d an  (d),
sehingga berbuny i sebagai beriku t :

(a) (1) Static directional stability, sebagaim ana  d itu n ju k k an  oleh
kecenderungan  u n tu k  m engem balikan dari wing level sideslip 
ta n p a  kem udi, h a ru s  positif u n tu k  setiap  posisi roda p en d ara tan  
d an  ay u n an  yang sesua i dengan  konfigurasi takeoff, climb, cruise, 
approach, d an  p en d ara tan . Hal ini h a ru s  d a p a t d itu n ju k k an  
dengan  symmetrical power up sam pai tenaga  m aksim um  
b erk e lan ju tan , d an  pad a  kecepatan  dari 1.2 Vsiup to Vfe, Vle, Vno, 
Vfc/ M fc, yang  m an ap u n  yang sesuai. (The static directional 
stability, as shown by the tendency to recover from a wings level 
sideslip with the rudder free, must be positive for any landing gear 
and flap position appropriate to the takeoff, climb, cruise, approach, 
and landing configurations. This must be shown with symmetrical 
power up to maximum continuous power, and at speeds from 1.2 
Vsiup to Vfe, Vle, Vno, Vfc/ M fc,whichever is appropriate).

(2) S u d u t sideslip u n tu k  tes ini h a ru s  sesua i dengan  jen is  pesaw at 
terbang . T enaga pedal kem udi tidak  boleh berbalik  pad a  su d u t 
sideslip yang  lebih lebar, te rgan tung  p ad a  kem udi p en u h  m an a  
yang  d ig u n ak a  a ta u  b a ta s  tenaga  kendali p a d a  §23.143 tercapai, 
yang  m an a  sa ja  pe rtam a  kali terjadi, d an  p ad a  kecepatan  dari 1.2 
VS1 ke VO. (The angle of sideslip for these tests must be 
appropriate to the type of airplane. The rudder pedal force must not 
reverse at larger angles of sideslip, up to that at which full rudder 
is used or a control force limit in §23.143 is reached, whichever 
occurs first, and at speeds from 1.2 VSlto VO).

(b) (1) Static lateral stability, sebagaim ana  d itu n ju k k an  pada
kecenderungan  u n tu k  m eningkatkan  low w ing p ad a  sebuah  
sideslip ta n p a  kendali dari aieron, tid ak  boleh bernilai negative 
u n tu k  setiap  roda  p en d ara tan  d an  posisi m engayun  yang ssu a i 
dengan  konfigurasi takeoff, climb, cruise, approach, d an  
p en d ara tan . Hal ini h a ru s  d itu n ju k k an  dengan  tenaga 
symmetrical dari keadaan  idle sam pai 75 persen  dari tenaga  
m aksim um  berke lan ju tan  pad a  kecepatan  dari 1.2 Vsi p ad a  
konfigurasi takeoff d an  p ad a  kecepatan  dari 1.3 Vsi pada  
konfigurasi lain, sam pai dengan  airspeed m aksim um  yang 
d iperbo lehkan  u n tu k  konfigurasi yang sedang  diinvestigasi (Vfe, 
Vle, Vno, Vfc/ M fc yang m an ap u n  yang  sesuai) p ad a  konfigurasi 
takeoff, climb, cruise, descent d an  approach. U n tuk  konfigurasi 
p e n d ara ta n , tenaga  san g a t d iperlukan  u n tu k  m enjaga 3 dera ja t 
su d u t descent p ad a  penerbangan  terkoord inasi (The static 
lateral stability, as shown by the tendency to raise the low wing in 
a sideslip with the aileron controls free, may not be negative for 
any landing gear and flap position appropriate to the takeoff, climb, 
cruise, approach, and landing configurations. This must be shown 
with symmetrical power from idle up to 75 percent of maximum 
continuous power at speeds from 1.2 Vsiin the takeoff 
configuration(s) and at speeds from 1.3 Vsiin other configurations, 
up to the maximum allowable airspeed for the configuration being 
investigated (Vfe, Vle, Vno, Vfc/ M fc, whichever is appropriate) in the 
takeoff, climb, cruise, descent, and approach configurations. For 
the landing configuration, the power must be that necessary to 
maintain a 3-degree angle of descent in coordinated flight ).
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(2) Static lateral stability tidak  boleh negatif p ad a  1.2 Vsi di 
konfigurasi takeoff, a ta u  pad a  1.3 Vsi di konfigurasi lain (The 
static lateral stability may not be negative at 1.2 Vsiin the takeoff 
configuration, or at 1.3 Vsiin other configurations).

(3) S u d u t sideslip u n tu k  tes ini h a ru s  sesua i dengan  tipe pesaw at 
terbang , n a m u n  dalam  hal su d u t heading sideslip yang tercapai 
k u ran g  dari 10 d e ra ja t bank, a tau , jik a  ku rang , su d u t m aksim um  
bank yang  d a p a t dicapai dengan pem belokan kem udi p en u h  a ta u  
k e k u ta ta n  kem udi 150 pon (The angle of sideslip for these tests 
must be appropriate to the type of airplane, but in no case may the 
constant heading sideslip angle be less than that obtainable with a 
10 degree bank or, if less, the maximum bank angle obtainable 
with full rudder deflection or 150 pound rudder force).

(d) (1) P ada k ead aan  lu ru s , steady slips p ad a  1.2 Vsi u n tu k  setiap  roda
p e n d a ra ta n  d an  posisi ay u n an  yang sesua i dengan  konfigurasi 
takeoff, climb, cruise, approach d an  se tiap  kondisi tenaga 
symmetrical sam pai 50 persen  dari tenga  m aksim um  
b erke lan ju tan , aileron, d an  gerakan  kendali kem udi dan  tenaga  
h a ru s  na ik  secara  perlahan , n a m u n  tidak  seh a ru sn y a  pada  
proporsi ko n stan , seperti halnya  su d u t sideslip m en ingkat hingga 
su d u t m aksim u  yang  sesua i dengan  jen is  pesaw at terbang  (In 
straight, steady slips at 1.2 Vsifor any landing gear and flap 
position appropriate to the takeoff, climb, cruise, approach, and 
landing configurations, and for any symmetrical power conditions 
up to 50 percent of maximum continuous power, the aileron and 
rudder control movements and forces must increase steadily, but 
not necessarily in constant proportion, as the angle of sideslip is 
increased up to the maximum appropriate to the type of airplane).

(2) P ada  s u d u t slip yang lebih lebar, hingga su d u t d im ana  kem udi 
p e n u h  a ta u  kendali aileron d igunakan  a ta u  b a ta s  tenaga  kendali 
yang  te rm u a t dalam  sec.23.143 tercapai, gerakan  aileron, kendali 
kem udi d an  tenaga  tidak  berbalik  sa a t s u d u t sidesip m eningkat 
(At larger slip angles, up to the angle at which the full rudder or 
aileron control is used or a control force limit contained in 
sec.23.143 is reached, the aileron and rudder control movements 
and forces may not reverse as the angle of sideslip is increased).

(3) M asuk secara  cepat ke dalam , d an  kem bali dari, sideslip 
m aksim um  yang dianggap sesua i u n tu k  pesaw at terbang  
m ungk in  tidak  m enghasilkan  k arak te ris tik  penerbangan  yang 
tidak  d a p a t d ikendalikan  (Rapid entry into, and recovery from, a 
maximum sideslip considered appropriate for the airplane may not 
result in uncontrollable flight characteristics).

17. M engubah k e te n tu a n  pad a  Sub  Bagian B-23.181 h u ru f  (b), sehingga 
berbunyi sebagai b e r ik u t :

(b) Setiap kom binasi goyangan (osiliasi) lateral-directional (Dutch roll) yang 
terjad i a n ta ra  stalling speed d an  kecepatan  m aksim um  yang 
d iperbolehkan  (Vfe, Vie , Vno, Vfc/ M fc) yang sesu a i dengan  konfigurasi 
pesaw at te rbang  dengan  kendali u ta m a  di posisi te tap  d an  bebas, h a ru s  
d ib asah i p ad a  am plitude 1 /1 0  di ( Any combined lateral-directional 
oscillations (Dutch roll) occurring between the stalling speed and the 
maximum allowable speed (Vfe, Vie , Vno, Vfc/ M fc) appropriate to the 
configuration of the airplane with the primary controls in both free and 
fixed position, must be damped to 1/10 amplitude in) :
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(1) 7 (tujuh) p u ta ra n  di baw ah 18.000 kaki (Seven (7) cycles below 
18,000feet), d an  (and)

(2) Tiga belas (tiga belas) p u ta ra n  di ketinggian a n ta ra  18.000 kaki 
sam pai ketinggian m aksim uj yang tersertifikasi (Thirteen (13) cycles 
from 18,000feet to the certified maximum altitude).

18. M engubah k e te n tu a n  pad a  Sub  B agian B-23.201 h u ru f  (d) an  (e), d an  
m enam bah  k e te n tu a n  h u ru f  (f) , sehingga berbunyi sebagai b e r ik u t :

(d) Selam a p roses m asu k  ke d an  perbaikan  dari m aneuver, d im ungkinkan  
u n tu k  m encegah lebih dari 15 p u ta ra n  a ta u  penyim pangan dari 
penggunaan  kendali secara  norm al kecuali te lah  d iseb u tk an  dalam  
section ini (During the entry into and the recovery from the maneuver, it 
must be possible to prevent more than 15 degrees of roll or yaw by the 
normal use of controls except as provided for in paragraph (e) of this 
section).

(e) U n tuk  pesaw at terbang  yang telah  d ise tu ju i dengan  ketinggian 
pengoperasian  m aksim um  pad a  25 .000 kaki a ta u  lebih selam a proses 
m asu k  ke d an  perba ikan  dari stall yang d ilakukan  pad a  ketinggian 
25 .000  kai a ta u  lebih, d im ungkinkan  u n tu k  m encegah lebih dari 25 
d era ja t p u ta ra n  a ta u  penyim pangan yang terjad i p ad a  penggunaan  
kendali secara  norm al (For airplanes approved with a maximum 
operating altitude at or above 25,000 feet during the entry into and the 
recovery from stalls performed at or above 25,000 feet, it must be 
possible to prevent more than 25 degrees of roll or yaw by the normal use 
of controls).

(f) M em enuhi p e rsy ara tan  section ini h a ru s  d itu n ju k k an  sesua i dengan 
k ead aan  b erik u t ini (Compliance with the requirements of this section 
must be shown under the following conditions):
(1) Wing flaps: d itarik , d iperpan jang  secara  p enuh , d an  setiap  posisi

pengoperasian  sedang  norm al, yang sesua i u n tu k  setiap  fase 
te rb an g  (Wing flaps: Retracted, fully extended, and each
intermediate normal operating position, as appropriate for the phase 
of flight).

(2) Roda p en d ara tan : d itarik  d an  d iperpan jang  yang  sesua i dengan 
ketinggian (Landing gear: Retracted and extended as appropriate for 
the altitude).

(3) Cowl flaps: se su a i dengan konfigurasi (Cowl flaps: Appropriate to 
configuration).

(4) Spoilers/speedbrakes: d ita rik  d an  d iperpan jang  kecuali jik a  
spoiler/speedbrake te rseb u t tidak  memiliki efek yang  te ru k u r pada  
kecepatan  ren d ah  (Spoilers/speedbrakes: Retracted and extended 
unless they have no measureable effect at low speeds).

(5) T enaga (Power):
(i) T enaga m ati (Power/Thrust off); d an  (and)
(ii) U n tu k  pesaw at terbang  bertenaga  m esin  bolak-balik: 75 persen  

dari tenaga  m aksim um  berke lan ju tan . B agaim anapun , jik a  
rasio  power-to-height p ad a  k ead aan  75 persen  tenaga  
m aksim um  berke lan ju tan  p ad a  nose-high attitude m elebihi 30 
dera ja t, tes  d a p a t d ilakukan  dengan  ten ag a  yang  d ib u tu h k an  
u n tu k  level penerbangan  di konfigurasi p en d a ra ta n  p ad a  bera t
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p e n d a ra ta n  m aksim um  d an  kecepatan  1.4 Vso, kecuali tenaga  
te rse b u t k u ran g  dari 50 persen  dari tenaga  berke lan ju tan  
m aksim um  (For reciprocating engine powered airplanes: 75 
percent of maximum continuous power. However, if the power-to- 
weight ratio at 75 percent of maximum continuous power results 
in nose-high attitudes exceeding 30 degrees, the test may be 
carried out with the power required for level flight in the landing 
configuration at maximum landing weight and a speed of 1.4 
Vso, except that the power may not be less than 50 percent of 
maximum continuous power); a ta u  (or)

(iii) U n tu k  pesaw at terbang  berm esin  tu rb in , tenaga  m aksim um  
m esin , kecuali tenaga  yang d ib u tu h k a n  pesaw at terbang  
te rse b u t tidak  lebih dari tenaga  yang  d ib u tu h k a n  u n tu k  
m enjaga level penerbangan  p ad a  1.5 Vsi (dim ana Vsi 
b e rh u b u n g a n  dengan  stalling speed s a a t  flaps di posisi 
approach, roda p en d ara tan  d itarik , d an  b e ra t p en d ara tan  
m aksim um  (For turbine engine powered airplanes: The maximum 
engine thrust, except that it need not exceed the thrust necessary 
to maintain level flight at 1.5 Vsi (where Vsicorresponds to the 
stalling speed with flaps in the approach position, the landing 
gear retracted, and maximum landing weight).

(6) Trim: P ada  kecepatan  1.5 VSI a ta u  kecepatan  m inim um  trim, yang 
m an a p u n  yang  lebih tinggi (Trim: At 1.5 VSI or the minimum trim 
speed, whichever is higher).

(7) B aling-baling (Posisi pen ingkatan  r.p.m secara  p en u h  pad a  
k ead aan  m esin  m ati (Propeller: Full increase r.p.m. position for the 
power off condition).

19. M engubah k e te n tu a n  p ad a  Sub Bagian B -23.203 h u ru f  (c), sehingga 
berbunyi sebagai b e r ik u t :

(c) P em enuhan  p e rsy ara tan  dalam  section ini h a ru s  d a p a t d itu n ju k k an
dengan  m engiku ti k e ten tu an  beriku t (Compliance with the requirements
of this section must be shown under the following conditions):

(1) Wing flaps: d itarik , d iperpan jang  secara  p enuh , d an  di setiap  posisi 
pengoperasian  yang sesua i dengan fase penerbangan  (Wings flaps: 
Retracted, fully extended, and each intermediate normal operating 
position as appropriate for the phase of flight).

(2) Roda p en d ara tan : d itarik  d an  d iperpan jang  sesu a i dengan
ketinggian  (Landing gear: Retracted and extended as appropriate for 
the altitude).

(3) Cowl flaps: se su a i dengan  konfigurasi (Cowl flaps: Appropriate to 
configuration).

(4) S po iler/speedbrake: d itarik  d an  d iperpan jang  kecuali tidak
m engak iba tkan  efek yang tidak  d a p a t d iu k u r p ad a  kecepatan  
ren d a h  (Spoilers/speedbrakes: Retracted and extended unless they 
have no measureable effect at low speeds).

(5) T enaga (Power):
(i) T enaga m ati (Power/Thrust off); and
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(ii) U n tu k  pesaw at terbang  bertenaga  m esin  bolak-balik: 75 persen  
tenaga  m aksim um  berke lan ju tan . A kan te tap i, jik a  rasio power- 
to-weight p ad a  75 persen  tenaga  m aksim um  b erke lan ju tan  yang 
d ih asilk an  pad a  ketinggian nose-high m elebihi 30 dera ja t, tes 
d a p a t d ilakukan  dengan tenaga  yang  d ib u tu h k a n  u n tu k  
p enerbangan  level di konfigurasi p e n d a ra ta n  pad a  bera t 
p e n d a ra ta n  m aksim um  d an  kecepatan  1.4 VSO, kecuali tenaga 
te rse b u t k u ran g  dari 50 persen  tenaga  berke lan ju tan  
m aksim um  (For reciprocating engine powered airplanes: 75 
percent of maximum continuous power. However, if the power-to- 
weight ratio at 75 percent of maximum continuous power results 
in nose-high attitudes exceeding 30 degrees, the test may be 
carried out with the power required for level flight in the landing 
configuration at maximum landing weight and a speed of 1.4 
VSO, except that the power may not be less than 50 percent of 
maximum continuous power); a ta u  (o/j

(iii) U n tu k  pesaw at te rbang  berm esin  tu rb in : tenaga  m esin
m aksim um , kecuali jik a  tenaga yang d ib u tu h k a n  tidak  m elebihi 
ten ag a  yang  penting  u n tu k  m enjaga penerbangan  level pad a  1.5 
VS 1 (dim ana VS 1 b e rh u b u n g an  dengan  stalling speed d an  flaps 
di posisi approach, roda p en d ara tan  d itarik , d an  bera t 
p e n d a ra ta n  m aksim um  (For turbine engine powered airplanes: 
The maximum engine thrust, except that it need not exceed the 
thrust necessary to maintain level flight at 1.5 VS 1 (where 
VS 1 corresponds to the stalling speed with flaps in the approach 
position, the landing gear retracted, and maximum landing 
weight).

(6) Trim: Pesaw at te rbang  d iseim bangkan  p ad a  kecepatan  1.5 VS1 (The 
airplane trimmed at 1.5 VS1).

(7) Propeller: Full increase  rpm  position for the  power off condition.

20. M engubah k e te n tu a n  pad a  Sub  Bagian B -23.203, sehingga berbunyi sebagai 
b e r ik u t :

(a) T idak boleh a d a  ge ta ran  a ta u  buffeting yang  cu k u p  b e ra t hingga 
m enyebabkan  k e ru sak a n  s tru k tu ra l, d an  setiap  bag ian  dari pesaw at 
te rbang  h a ru s  terbebas dari ge ta ran  yang berleb ihan , pad a  kecepatan  
d a n  tenaga  yang  sesua i hingga V o /M o p r  Vdf/ M df u n tu k  turbojet. 
Sebagai tam b ah an , tidak  boleh a d a  buffeting p ad a  kondisi penerbangan  
norm al, te rm asu k  p e ru b ah an  konfigurasi se lam a penerbangan , cukup  
b e ra t u n tu k  m em pengaruh i satisfactory control dari pesaw at terbang  
a ta u  m enyebabkan  kele lahan  yang berleb ihan  p ad a  k ru  penerbangan . 
Stall warning buffeting di dalam  b a ta sa n  ini d iperbo lehkan  (There must 
be no vibration or buffeting severe enough to result in structural damage, 
and each part of the airplane must be free from excessive vibration, under 
any appropriate speed and power conditions up to Vr>/Mr>,or Vdf/ M df for 
turbojets. In addition, there must be no buffeting in any normal flight 
condition, including configuration changes during cruise, severe enough to 
interfere with the satisfactory control of the airplane or cause excessive 
fatigue to the flight crew. Stall warning buffeting within these limits is 
allowable).
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(b) T idak boleh a d a  kondisi buffeting yang te rlih a t je las  p ad a  konfigurasi 
p enerbangan  p ad a  sa a t terbang  lu ru s  dalam  kecepatan  hingga 
Vmo/ M mo, kecuali stall buffeting, yang d iperbolehkan  (There must be no 
perceptible buffeting condition in the cruise configuration in straight flight 
at any speed up to Vmo/ M mo, except stall buffeting, which is allowable).

(c) U n tuk  pesaw at te rbang  dengan  angka  Md lebih b esa r dari M 0.6 a ta u  
ketinggian pengoperasian  m aksim um  lebih dari 25.000 kaki, 
maneuvering load factor yang positif d im ana  p erm u laan  buffeting yang 
terjad i h a ru s  d iten tu k an  dengan  pesaw at te rbang  di konfigurasi 
p enerbangan  p ad a  range kecepatan  u d a ra  a ta u  angka  M ach, berat, d an  
ketinggian u n tu k  pesaw at yang disertifikasi. Envelope load factor, 
kecepatan , ketinggian d an  b e ra t h a ru s  d a p a t m em berikan  range 
kecepatan  d an  load factor yang cu k u p  u n tu k  pengoperasian  norm al. 
Penyim pangan k eh a ti-h a tian  yang m ungkin  terjad i m elebihi b a ta s  
buffet di aw al envelope m ungkin  tidak  m enyebabkan  kondisi tidak  
am an  (For airplanes with Md greater than M 0.6 or a maximum operating 
altitude greater than 25,000feet, the positive maneuvering load factors at 
which the onset of perceptible buffeting occurs must be determined with 
the airplane in the cruise configuration for the ranges of airspeed or Mach 
number, weight, and altitude for which the airplane is to be certificated. 
The envelopes of load factor, speed, altitude, and weight must provide a 
sufficient range of speeds and load factors for normal operations. 
Probable inadvertent excursions beyond the boundaries of the buffet 
onset envelopes may not result in unsafe conditions).

21. M engubah k e te n tu a n  p ad a  Sub  Bagian B -23.253 h u ru f  (b) d an  (c), se rta  
m enam bah  k e te n tu a n  h u ru f  (d), sehingga berbunyi sebagai b e r ik u t :

(b) M em bolehkan w ak tu  reaksi pilot se telah  kejad ian  peringa tan  kecepatan  
yang efektif a ta u  b u a ta n  yang d ijelaskan p ad a  see 23 .1303 , ha l te rseb u t 
h a ru s  d a p a t m en u n ju k an  bahw a pesaw at te rbang  d a p a t d ikem balikan  
p ad a  posisi yang norm al d an  kecepatan  b e rk u ran g  hingga m enjadi 
VMO/MMO, ta n p a  (Allowing for pilot reaction time after occurrence of the 
effective inherent or artificial speed warning specified in sec. 23.1303, it 
must be shown that the airplane can be recovered to a normal attitude 
and its speed reduced to VMO/MMO, without) -
(1) K ekuatan  a ta u  kem am puan  m engem udikan  pesaw at terbang  yang 

lu a r  b ia sa  (Exceptional piloting strength or skill);
(2) Melebihi VD/M D, a ta u  VDF/M DF u n tu k  tu rbo je t, kecepatan  

m aksim um  sebagaim ana d isebu t p ad a  see, 23 .251 , a ta u  b a ta sa n  
s tru c tu ra l (exceeding VD/MD, or VDF/MDFfor turbojets, the 
maximum speed shown under sec. 23.251, or the structural 
limitations); d an  (and)

(3) Buffeting yang  ak an  m engganggu kem am p u an  pilot u n tu k  
m em baca in s tru m e n t a ta u  u n tu k  m engem udikan  pesaw at terbang  
dalam  ran g k a  m engem balikan pesaw at te rbang  ke posisi sem ula  
(Buffeting that would impair the pilot's ability to read the instruments 
or to control the airplane for recovery).
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(c) T idak boleh a d a  control reversal p ad a  axis m an a p u n  d an  kecepatan  
b e ra p ap u n  hingga kecepatan  m aksim um  sebagaim ana  d iseb u t pad a  see 
23.251. Setiap  pem balikan  dari k ek u a tan  elevator control a ta u  
kecenderungan  pesaw at terbang  u n tu k  m en u ru n , b e rp u ta r  a ta u  oleng 
h a ru s  ringan  d an  m u d ah  d ikendalikan , m enggunakan  tekn ik  
m engem udikan  yang  norm al (There may be no control reversal about any 
axis at any speed up to the maximum speed shown under sec. 23.251. 
Any reversal of elevator control force or tendency of the airplane to pitch, 
roll, or yaw must be mild and readily controllable, using normal piloting 
techniques).

(d) K ecepatan m aksim um  u n tu k  s tab ilitas karak teristik , V FC / M FC. 
VFC/M FC tidak  boleh lebih kecil dari kecepatan  p ertengahan  a n ta ra  
VMO/MMO d an  VDF/M DF kecuali, u n tu k  ketinggian d im ana  angka 
M ach ad a lah  fak tor pem batas, MFC tidak  boleh m elebihi angka  M ach 
d im an a  peringa tan  kecepatan  berja lan  efektif (Maximum speed for 
stability characteristics, V FC /M  FC.VFC/MFCmay not be less than a 
speed midway between VMO/MMOand VDF/MDFexcept that, for 
altitudes where Mach number is the limiting factor, MFCneed not exceed 
the Mach number at which effective speed warning occurs).

22. M enam bah k e te n tu a n  S ub  Bagian B -23.255, yang berbuny i sebagai berikut: 

23.255 Out of trim characteristics.

U ntuk  pesaw at te rb an g  dengan  MD lebih b esa r d a rip ad a  M 0.6 dan  
m enggabungkan  trimmable horizontal stabilizer, p e rsy a ra tan  beriku t u n tu k  
k a rak te ris tik  out-of-trim berlaku  (For airplanes with an MDgreater than M 0.6 
and that incorporate a trimmable horizontal stabilizer, the following 
requirements for out-of-trim characteristics apply):

(a) D ari kondisi aw al pesaw at terbang  seim bang p ad a  kecepatan  terbang  
h ingaga VMO/MMO, pesaw at terbang  h a ru s  kestab ilan  m aneuver dan  
controllability d engans su d u t out-of-trim p ad a  sa a t a ra h  h idung  pesaw at 
ke a ta s  a ta u  ke baw ah, yang m enyebabkan  lebih b esa r dari ha l beriku t 
ini (From an initial condition with the airplane trimmed at cruise speeds 
up to VMO/MMO, the airplane must have satisfactory maneuvering 
stability and controllability with the degree of out-of-trim in both the 
airplane nose-up and nose-down directions, which results from the 
greater of the following):
(1) G erakan  tiga detik  dari sistem  trim longitudinal p ad a  kecepatan  

norm al u n tu k  kondisi penerbangan  te r te n tu  ta n p a  aerodynamic 
load (a tau  d e ra ja t trim te r ten tu  yang  tid ak  m em iliki sistem  trim  
bertenaga), kecuali te lah  d ibatasi titik  stops p ad a  sistem  trim , 
te rm asu k  yang  d ipersyara tkan  dalam  23 .655  (b) u n tu k  stabilizer 
yang  d a p a t d ia tu r  (A three-second movement of the longitudinal trim 
system at its normal rate for the particular flight condition with no 
aerodynamic load (or an equivalent degree of trim for airplanes that 
do not have a power-operated trim system), except as limited by 
stops in the trim system, including those required by sec. 23.655(b) 
for adjustable stabilizers); atau (or)

(2) Mistrim maximum yang d ap a t d ip ertah an k an  oleh autopilot ketika 
m em p ertah an k an  ketinggian pesaw at te rbang  kondisi kecepatan  
tinggi (The maximum mistrim that can be sustained by the autopilot 
while maintaining level flight in the high speed cruising condition).
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(b) Pada kondisi out-of-trim yang d ije laskan  b u tir  (1) p ad a  parag raph  (a) 
p ad a  seksi ini, ke tika  akselerasi norm al b erk isar dari +1 g hingga nilai- 
nilai positif d an  negatif sebagaim ana d ije laskan  dalam  parag raf (c) 
section ini, h a l-ha l b e rik u t berlaku  (In the out-of-trim condition specified 
in paragraph (a) of this section, when the normal acceleration is varied 
from +1 g to the positive and negative values specified in paragraph (c) of 
this section, the following apply):
(1) T enaga kem udi m elaw an lengkungan  g h a ru s  m em iliki lan d asan  

positif p ad a  kecepatan  berapa  p u n  hingga te rm asu k  VFC/MFC 
(The stick force versus g curve must have a positive slope at any 
speed up to and including VFC/MFQ; d an  (and)

(2) P ada  kecepatan  a n ta ra  VFC/M FC d an  VDF/M DF, a ra h  dari 
ten ag a  kem udi longitudinal u ta m a  b isa  tidak  berbalik  a ra h  (At 
speeds between VFC/MFCand VDF/MDF,the direction of the 
primary longitudinal control force may not reverse).

(c) Kecuali seperti yang  te lah  d ije laskan  dalam  p a rag ra f (d) d an  (e) seksi 
ini, p em en u h an  k e te n tu a n  parag raf (a) seksi ini h a ru s  
d idem onstras ikan  dalam  penerbangan  m elebihi range akselerasi 
sebagai b e rik u t (Except as provided in paragraphs (d) and (e) of this 
section, compliance with the provisions of paragraph (a) of this section 
must be demonstrated in flight over the acceleration range as follows):
(1) -1  g to +2.5 g (-1 g to +2.5 g); a ta u  (or)
(2) 0 g to 2 .0  g, d an  ekstrapo lasi dengan  m etode yang  d a p a t diterim a 

u n tu k  -1  g an d  +2.5 g (0 g to 2.0 g, and extrapolating by an 
acceptable method to -1 g and +2.5 g).

(d) J ik a  p ro sed u r yang  d ije laskan  dalam  parag raf (c) (2) seksi ini d igunakan  
u n tu k  m en u n ju k k an  p em enuhan  p e rsy ara tan  d an  kondisi m arginal 
yang  a d a  se lam a tes terbang  dengan  m em perha tikan  pem balikan  
tenaga  kem udi longitudinal u tam a , tes te rbang  h a ru s  d ilakukan  dari 
akse le rasi norm al d im ana  kondisi m arginal d item ukan  ad a  hingga 
b a ta s  yang  m asih  d ap a t dicapai seperti d ije laskan  dalam  parag raf (b) (1) 
seksi ini (If the procedure set forth in paragraph (c)(2) of this section is 
used to demonstrate compliance and marginal conditions exist during 
flight test with regard to reversal of primary longitudinal control force, 
flight tests must be accomplished from the normal acceleration at which a 
marginal condition is found to exist to the applicable limit specified in 
paragraph (b)(1) of this section).

(e) Selam a tes te rbang  yang d ipersyara tkan  dalam  p arag raf (a) seksi ini, 
b a ta sa n  maneuvering load factor, seperti d ije laskan  dalam  seksi 23.333 
(b) d an  23 .337 , tidak  boleh dilam paui. Sebagai tam b ah an , kecepatan  
aw al u n tu k  dem onstrasi tes terbang  pad a  nilai ak se le ras  norm al k u ran g  
dari 1 g h a ru s  d ibatasi hingga tingkat k eb u tu h an y an g  h a ru s  d ilakukan  
u n tu k  se b u ah  recovery ta n p a  m elebihi nilai VDF/M DF (During flight 
tests required by paragraph (a) of this section, the limit maneuvering load 
factors, prescribed in sec. sec. 23.333(b) and 23.337, need not be 
exceeded. In addition, the entry speeds for flight test demonstrations at 
normal acceleration values less than 1 g must be limited to the extent 
necessary to accomplish a recovery without exceeding VDF/MDF).
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(i) Pada kondisi out-of-trim seperti d ije laskan  dalam  p arag raf (a) seksi ini, 
h a ru s  d im ungk inkan  dari seb u ah  keadaan  overspeed p ad a  VDF/MDF 
u n tu k  m encapai sedik itnya nilai 1.5 g u n tu k  recovery dengan 
m elakukan  tidak  lebih dari 125 pound  tenaga  kem udi longitudinal, baik  
m enggunakan  tenaga  kem udi longitudinal u ta m a  sendiri a ta u  sistem  
trim longitudinal. J ik a  trim longitudinal d igunakan  u n tu k  m em ban tu  
dalam  m enghasilkan  load factor yang d ib u tu h k an , hal d ap a t 
d itu n ju k k a n  dalam  VDF/M DF bahw a trim longitudinal d a p a t d ilakukan  
pad a  pesaw at te rbang  dengan a ra h  h idung  pesaw at ke a ta s  d an  dengan 
primary surface loaded u n tu k  berka itan  dengan  paling kecil tenaga  
kem udi pesaw at te rbang  dengan  h idung  pesaw at ke a ta s  (In the out-of­
trim condition specified in paragraph (a) of this section, it must be 
possible from an overspeed condition at VDF/MDFto produce at least 1.5 
g for recovery by applying not more than 125 pounds of longitudinal 
control force using either the primary longitudinal control alone or the 
primary longitudinal control and the longitudinal trim system. If the 
longitudinal trim is used to assist in producing the required load factor, it 
must be shown at VDF/MDFthat the longitudinal trim can be actuated in 
the airplane nose-up direction with the primary surface loaded to 
correspond to the least of the following airplane nose-up control forces):
(1) T enaga kem udi m aksim um  yang d ih a rap k an  dalam  pelayanan, 

seperti d ije laskan  dalam  seksi 23.301 d an  23 .397  (The maximum 
control forces expected in service, as specified in sec. 23.301 and 
23.397).

(2) T enaga kem udi yang  d ib u tu h k an  u n tu k  m enghasilkan  1.5 g (The 
control force required to produce 1.5 g).

(3) T enaga kem udi k a itan n y a  dengan buffeting a ta u  fenom ena lain 
seperti in ten sita s  te rten tu  yang b e ru p a  pengelakkan  te rh ad ap  
pengap likasian  lebih ja u h  dari tenaga  kem udi longitudinal u ta m a  
(The control force corresponding to buffeting or other phenomena of 
such intensity that it is a strong deterrent to further application of 
primary longitudinal control force).

23. M engubah k e te n tu a n  p ad a  Sub Bagian C-23.561 h u ru f  (e), sehingga 
berbunyi sebagai b e r ik u t :

(e) Kecuali te lah  d ije laskan  dalam  seksi 23 .787  (c), s tru k tu r  p endukung  
h a ru s  d irancang  u n tu k  m em batasi, d ibaw ah beban  seperti yang 
d ije laskan  detil dalam  parag raf (b) (3) bagian  ini, se tiap  jen is  dari m assa  
yang d a p a t m elukai seorang penum pang  seandainya  jik a  terjad i dalam  
minor crash landing (Except as provided in sec. 23.787(c), the supporting 
structure must be designed to restrain, under loads up to those specified 
in paragraph (b)(3) of this part, each item of mass that could injure an 
occupant if it came loose in a minor crash landing).
(2) U n tuk  m esin  yang d ipasang  di dalam  fuselage, h a ru s  d a p a t dicoba 

dengan  tes d an  analisis dengan tu ju a n  bahw a m esin  d an  aksesoris 
yang  terpasang , d an  s tru k tu r  penem pelan  m esin  (For engines 
mounted inside the fuselage, aft of the cabin, it must be shown by 
test or analysis that the engine and attached accessories, and the 
engine mounting structure)—
(i) D apat m em p ertah an k an  forward acting static ultimate inertia 

load factor dari 18.0 g te rm asu k  sekaligus tenaga  daya dorong 
m aksim um  (Can withstand a forward acting static ultimate inertia 
load factor of 18.0 g plus the maximum takeoff engine thrust); a ta u
M

- 2 6 -



(ii) S tru k tu r  pesaw at terbang  d irancang  u n tu k  m end ah u lu i m esin 
pesaw at te rbang  d an  aksesoris yang te rp asan g  dari tah ap  awal 
a ta u  protruding ke kab in  d im ana  se h a ru sn y a  m esin  pesaw at itu  
gagal te rbang  (The airplane structure is designed to preclude the 
engine and its attached accessories from entering or protruding 
into the cabin should the engine mounts fail).

(f) [Reserved]

24. M engubah k e te n tu a n  Sub  Bagian C -23.562 h u ru f  (a), (b), (c) dan  (d),
sehingga berbuny i sebagai b e r ik u t :

(a) Setiap k u rs i/s is te m  pem b a tasan  u n tu k  penggunaan  pesaw at terbang  
kategori norm al, utility, a ta u  akrobatik , a ta u  pesaw at te rbang  kategori 
kom uter, h a ru s  d irancang  u n tu k  m elindungi se tiap  penum pang  selam a 
p roses p e n d a ra ta n  d a ru ra t (Each seat/restraint system for use in a 
normal, utility, or acrobatic category airplane, or in a commuter category 
jet airplane, must be designed to protect each occupant during an 
emergency landing when) —
(1) Setiap  penggunaan  yang sesua i te rb u a t dari kursi, sab u k  

pengam an  d an  harness keselamatan yang te lah  d ised iakan  (Proper 
use is made of seats, safety belts, and shoulder harnesses provided 
for in the design); d an  (and)

(2) P enum pang  te rk en a  beban  yang d ih asik an  dari kondisi yang 
d ije laskan  sebelum nya di seksi ini (The occupant is exposed to the 
loads resulting from the conditions prescribed in this section).

(b) Kecuali u n tu k  k u rs i/s is te m  pem b a tasan  yang  d ipersyara tkan  dalam  
p arag raf (d) seksi in, setiap  k u rs i/s is te m  p em b a ta san  u n tu k  k ru  a ta u  
pen u m p an g  dalam  pesaw at terbang  kategori norm al, u tliti, a ta u  
akrobatik , a ta u  pesaw at terbang  je t  kom uter, h a ru s  berhasil 
m enyelesaikan  dynamic test, sesua i dengan  se tiap  kondisi berikut. Tes­
tes ini h a ru s  d ilakukan  dengan seorang p enum pang  yang telah  
d isim u lasikan  dengan  anthropomorphic test dummy (ATD) yang 
d ije laskan  oleh D irek torat Jen d era l P e rh u b u n g an  U dara  dengan  b e ra t 
nom inal 170 pound  d an  d item patkan  di posisi tegak  lu ru s  norm al 
(Except for those seat/restraint systems that are required to meet 
paragraph (d) of this section, each seat/restraint system for crew or 
passenger occupancy in a normal, utility, or acrobatic category airplane, or 
in a commuter category jet airplane, must successfully complete dynamic 
tests or be demonstrated by rational analysis supported by dynamic tests, 
in accordance with each of the following conditions. These tests must be 
conducted with an occupant simulated by an anthropomorphic test 
dummy (ATD) defined by DGCA with a nominal weight of 170 pounds and 
seated in the normal upright position).

(1) U n tu k  tes  p e rtam a ,p eru b ah an  te rh ad ap  kecepatan  tidak  boleh 
k u ran g  dari 31 kaki per detik. K ursi a ta u  sistem  p em b a ta san  h a ru s  
d io rien tasikan  p ad a  posisi nom inalnya dengan  te tap  
m em perha tikan  pesaw at te rbang  d an  dengan  horizontal plane dari 
pesaw at te rbang  na ik  hingga 60 dera ja t, ta n p a  penyim pangan, 
bersifa t relative te rh ad ap  impact vector. U n tuk  k u rs i/s is te m  
p e m b a ta san  yang  d ipasang  pad a  baris  pe rtam a  pesaw at terbang, 
p u n c ak  perlam batan  h a ru s  terjad i tidak  lebih dari 0 ,05 detik  
se te lah  impact d an  h a ru s  m encapai m in im um  19 g. U n tuk  
k u rs i/s is te m  pem b a tasan  lain, p u n cak  p e rlam b a tan  h a ru s  terjadi
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tid ak  lebih dari 0 ,06  detik  se telah  impact d an  h a ru s  m encapai 
m in im um  15 g (For the first test, the change in velocity may not be 
less than 31 feet per second. The seat/restraint system must be 
oriented in its nominal position with respect to the airplane and with 
the horizontal plane of the airplane pitched up 60 degrees, with no 
yaw, relative to the impact vector. For seat/restraint systems to be 
installed in the first row of the airplane, peak deceleration must occur 
in not more than 0.05 seconds after impact and must reach a 
minimum of 19 g. For all other seat/restraint systems, peak 
deceleration must occur in not more than 0.06 seconds after impact 
and must reach a minimum of 15 g.)

(2) U n tu k  tes  kedua, p e ru b ah an  te rh ad ap  kecepatan  tidak  boleh 
k u ran g  dari 42 kaki per detik. K u rs i/s is tem  p em b a tasan  h a ru s  
d io rien tasikan  p ad a  posisi nom inal dengan  m em perha tikan  pesaw at 
te rbang  d an  dengan  vertical plane pesaw at te rbang  m enyim pang 10 
dera ja t, ta n p a  adanya  pitch, re la tif te rh ad ap  impact vector pad a  a ra h  
yang  m enyebabkan  load te rb esar p ad a  shoulder harness. U n tuk  
k u rs i/s is te m  pem b a tasan  yang d ip asan g  p ad a  baris  pertam a 
pesaw at terbang , peak floor warpage, floor rails a ta u  attachment 
device yang d ipasang  u n tu k  m enem pelkan  k u rs i/s is te m  
p e m b a ta san  p ad a  s tru k tu r  airframe h a ru s  d im uat u n tu k  
m em bengkokkan  dengan m em perhatikan  sa tu  sam a lain dengan 
paling sedik it 10 d e ra ja t secara  vertikal (misal pitch out of parallel) 
d an  sa lah  sa tu  rails a ta u  attachment device h a ru s  d im u a t u n tu k  
m em belokkan 10 dera ja t pad a  p u ta ra n  p ertam a u n tu k  
m enyelenggarakan  tes seperti d ije laskan dalam  p arag raf (b) (2) 
B agian ini (For the second test, the change in velocity may not be less 
than 42 feet per second. The seat/restraint system must be oriented 
in its nominal position with respect to the airplane and with the 
vertical plane of the airplane yawed 10 degrees, with no pitch, 
relative to the impact vector in a direction that results in the greatest 
load on the shoulder harness. For seat/restraint systems to be 
installed in the first row of the airplane, peak floor warpage, the floor 
rails or attachment devices used to attach the seat/restraint system 
to the airframe structure must be preloaded to misalign with respect 
to each other by at least 10 degrees vertically (i.e., pitch out of 
parallel) and one of the rails or attachment devices must be preloaded 
to misalign by 10 degrees in roll prior to conducting the test defined 
by paragraph (b)(2) of this part).

(c) P em enuhan  p e rsy ara tan  beriku t h a ru s  d itu n ju k k an  se lam a tes d inam ik
yang  d iselenggarakan  sesua i dengan  p arag raf (b) seksi ini (Compliance
with the following requirements must be shown during the dynamic tests
conducted in accordance with paragraph (b) of this section):
(1) K u rs i/s is tem  pem b a tasan  h a ru s  m em batasi ATD w alaupun  

kom ponen k u rs i/s is te m  pem b a tasan  d a p a t m engalam i p e ru b ah an  
b en tu k , pem anjangan , pem indahan , a ta u  b e n tu ra n  sebagai bagian 
dari desa in  (The seat/restraint system must restrain the ATD 
although seat/restraint system components may experience 
deformation, elongation, displacement, or crushing intended as part of 
the design).

(2) Attachment a n ta ra  k u rs i/s is te m  p em b a tasan  d an  test fixture h a ru s
dijaga u n tu k  te tap  u tu h , w a laupun  s tru k tu r  k u rsi b isa  sa ja  
b e ru b ah  b e n tu k  (The attachment between the seat/restraint
system and the test fixture must remain intact, although the seat 
structure may have deformed).
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(3) Setiap  shoulder harness strap h a ru s  te tap  p ad a  b a h u  ATD selam a 
impact (Each shoulder harness strap must remain on the ATD's 
shoulder during the impact).

(4) S ab u k  kese lam atan  h a ru s  te tap  p ad a  ATD pelvis se lam a impact 
(The safety belt must remain on the ATD's pelvis during the impact).

(5) Hasil dari tes  d inam ik h a ru s  m en u n ju k k an  bahw a penum pang  
terlindung i dari cedera seriu s pad a  kepala  (The results of the 
dynamic tests must show that the occupant is protected from serious 
head injury):
(i) Ketika terjad i kon tak  dengan ku rsi, s tru k tu r , a ta u  benda  lain 

yang  b e rb a tasan  dengan  kab in  d a p a t terjadi, perlindungan  
h a ru s  d ised iakan  sehingga impact kepala  tidak  m elebihi 
k rite ria  cedera  kepala  (HIC) 1000 (When contact with adjacent 
seats, structure, or other items in the cabin can occur, protection 
must be provided so that the head impact does not exceed a 
head injury criteria (HIC) of 1,000).

(ii) Nilai HIC didefinisikan seperti b e rik u t (The value of HIC is 
defined as) -

HIC = ( t 2 - t l )
12 - 12.5

7--------- r  f a(t)dt
i '2 - r t  J. .

MAX

D im ana (Where):

U ad a lah  w ak tu  in tegrasi awal, d ih itung  dalam  detik  (is the 
initial integration time, expressed in seconds), 

t2 ad a lah  w ak tu  in tegrasi akh ir, d ih itung  dalam  detik  (is the 
final integration time, expressed in seconds), d an  (and) 

a(t) ad a lah  to tal akselerasi versus time curve u tn u k  serangan  
p a d a  kepala  yang d ih itung  denga sa tu a n  multiple g (sa tuan  
gravitasi) (is the total acceleration vs. time curve for the 
head strike expressed as a multiple of g (units of gravity).

(iii) P em enuhan  dengan  b a ta s  HC h a ru s  d a p a t d itu n ju k k an  dengan 
m engh itung  impact te rh ad ap  kepala  se lam a tes  d inam ik  seperti 
d ije laskan  dalam  parag raf (b) (1) d an  (b) (2) seksi ini a ta u  
dengan  m em perlihatkan  p em en u h an  p e rsy ara tan  HIC secara  
te rp isah  m enggunakan  p ro sedu r tes a ta u  analis is  (Compliance 
with the HIC limit must be demonstrated by measuring the head 
impact during dynamic testing as prescribed in paragraphs (b)(1) 
and (b)(2) of this section or by a separate showing of compliance 
with the head injury criteria using test or analysis procedures).

(6) B eban p ad a  individual shoulder harness straps tid ak  boleh m elebihi 
1.750 pound . J ik a  dual strip d igunakan  u n tu k  m en ah an  tu b u h  
bagian  a ta s , to tal beban  straps tidak  boleh m elebihi 2 .000 pound  
(Loads in individual shoulder harness straps may not exceed 1,750 
pounds. If dual straps are used for retaining the upper torso, the total 
strap loads may not exceed 2,000 pounds).

(7) B eban kom presi yang d iu k u r a n ta ra  pelvis d an  lumbar spine ATD 
tidak  boleh m elebihi 1.500 pound  (The compression load measured 
between the pelvis and the lumbar spine of the ATD may not exceed 
1,500 pounds).
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(d) U n tuk  sem u a  pesaw at terbang  berm esin  tunggal dengan  VSO lebih dari 
61 kno t p ad a  b e ra t m aksim um , d an  pesaw at te rbang  berm esin  banyak  
dengan  b e ra t 6000  pound  a ta u  k u ran g  dari b e ra t m aksim um  dengan 
VSo lebih dari 61 k n o t pad a  b e ra t m aksim um  yang  tidak  sesua i dengan 
seksi 23 .67  (a)(1) (For all single engine airplanes with a VSO of more than 
61 knots at maximum weight, and those multiengine airplanes of 6,000 
pounds or less maximum weight with a VSO of more than 61 knots at 
maximum weight that do not comply with sec. 23.67(a)(1));
(1) Load factor u ta m a  dari seksi 23.561 h a ru s  d itingka tkan  dengan  

m enggandakan  load factor m enggunakan  hasil perkalian  rasio 
k ecep atan  stall yang naik  hingga 61 knot. K enaikan load factor 
yang  u ta m a  tidak  boleh m elebihi nilai yang  d icapai pad a  VSO 79 
knot. Load factor u ta m a  yang na ik  tidak  boleh m elebihi 5 ,0  g (The 
ultimate load factors of sec. 23.561(b) must be increased by 
multiplying the load factors by the square of the ratio of the 
increased stall speed to 61 knots. The increased ultimate load 
factors need not exceed the values reached at a VSO of 79 knots. The 
upward ultimate load factor for acrobatic category airplanes need not 
exceed 5.0 g).

(2) Tes k u rs i/s is te m  pem b a tasan  yang d ip ersy ara tk an  dalam  parag raf
(b)(1) seksi ini h a ru s  d ilakukan  sesua i dengan  k rite ria  be riku t (The 
seat/restraint system test required by paragraph (b)(1) of this section 
must be conducted in accordance with the following criteria):
(i) P e ru b ah an  kecepatan  tidak  boleh k u ran g  dari 31 kaki per 

detik  (The change in velocity may not be less than 31 feet per 
second).

(ii) (A) P uncak  perlam batan  g(p) dari 19 g d an  15 g h a ru s
d itingkatkan  d an  d ikalikan  denga k u a d ra t rasio  dari 
kecepatan  stall yang m eningkat h ingga 61 kno t (The peak 
deceleration g(p) of 19 g and 15 g must be increased and 
multiplied by the square of the ratio of the increased stall 
speed to 61 knots):

gP= 19.0 (VSo/6ip  orgp=15.0 (Vso/6I f

(B) P uncak  perlam batan  tidak  boeh m elebihi nilai yang 
d icapai p ad a  VSO 79kno t (The peak deceleration need not 
exceed the value reached at a VSO of 79 knots).

(iii) P uncak  perlam batan  h a ru s  terjad i ta n p a  terjad i di lebih dari 
w ak tu  t®, yang h a ru s  d ih itung  sebagai b e rik u t (The peak 
deceleration must occur in not more than time t(r), which must 
be computed as follows):

-  31 _ .96
t , '3 2 .2  (gp) ~ %

d im an a  (where) -

gp= p u n cak  perlam batan  yang  d ih itung  sesua i dengan 
p a rag ra f (d)(2)(ii) seksi ini (The peak deceleration calculated in 
accordance with paragraph (d)(2)(H) of this section)

tr= W aktu  kenaikan  m enu ju  p u n cak  perlam batan  (The rise 
time (in seconds) to the peak deceleration).
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25. M enam bah k e te n tu a n  Sub  Bagian C-23.571 h u ru f  (d), yang  berbunyi 
sebagai b e r ik u t :

(d) J ik a  sertifikasi u n tu k  pengoperasian  di a ta s  41 .000  kaki d im inta, 
evaluasi to le ransi k e ru sak a n  dari fuselage pressure boundary per seksi 
23 .573  (b) h a ru s  d ilakukan  (If certification for operation above 41,000feet 
is requested, a damage tolerance evaluation of the fuselage pressure 
boundary per sec. 23.573(b) must be conducted).

26. M engubah k e te n tu a n  Sub  B agian D -23.629 h u ru f  (b) d an  (c), sehingga 
berbunyi sebagai b e r ik u t :

(b) Tes flight flutter h a ru s  d ib u a t u n tu k  m en u n ju k k an  bahw a pesaw at 
te rbang  te rb eb as dari flutter, pem balikan  kem udi d an  perbedaan  dan  
u n tu k  m en u n ju k k an  bahw a (Flight flutter tests must be made to show 
that the airplane is free from flutter, control reversal and divergence and 
to show that) -
(1) T indakan  yang  tep a t d an  sesua i u n tu k  m enstim u lasi flutter yang 

te lah  p e rn a h  d ib u a t dalam  range kecepatan  h inga  VD/M D, a ta u  
VDF/M DF u n tu k  je t  (proper and adequate attempts to induce 
flutter have been made within the speed range up to VD/MD,or 
VDF/MDF for jets)\

(2) R espon vibratory dari s tru k tu r  se lam a tes  m en u n ju k k an  
k eb eb asan  dari flutter (The vibratory response of the structure 
during the test indicates freedom from flutter);

(3) M argin damping yang  sesua i d an  a d a  p a d a  VD/M D, a ta u  
VDF/M DF u n tu k  je t  (A proper margin of damping exists at 
VD/MD, or VDF/MDF for jets); d an  (and)

(4) Seperti VD/M D (atau  VDF/M DF u n tu k  jet) d idekati, tidak  boleh 
a d a  p en g u rah an  secara  b e sa r-b esa ran  a ta u  cepa t dalam  damping 
(As Vo/Mofor Vdf/ MoFfor jets) is approached, there is no large or 
rapid reduction in damping).

(c) Setiap  analis is  rasional u n tu k  m eram al k eb eb asan  dari flutter, 
pem balikan  kem udi a ta u  perbedaan  h a ru s  m encakup  sem ua  
k ecep atan  h ingga 1,2 Vd/1 ,2  Md, te rb a ta s  h ingga M ach 1,0 u n tu k  
pesaw at te rbang  subsonic (Any rational analysis used to predict freedom 
from flutter, control reversal and divergence must cover all speeds up to 
1.2 Vd/  1.2 Md, limited to Mach 1.0 for subsonic airplanes).

27. M engubah k e te n tu a n  Sub  Bagian D -23.703, sehingga berbuny i sebagai 
b e r ik u t :

23 .703 S istem  P eringatan  Lepas L andas (Takeoff Warning System)

U n tu k  sem u a  pesaw at te rbang  dengan  b e ra t m aksim um  lebih dari
6 .000  p o u n  d an  sem ua  je t, kecuali pesaw at te rseb u t d ap a t 
m en u n ju k k an  bahw a a la t trim longitudinal a ta u  a n g k a tan  yang 
m em pengaruh i k ine ija  lepas lan d as dari pesaw at te rbang  tidak  ak an  
m em berikan  konfigurasi lepas lan d as yang  tidak  am an  ketika  
m em ilih posisi lepas lan d as  yang  d isetu ju i, sistem  peringa tan  lepas 
lan d a s  h a ru s  d ipasang  d an  m em enuhi p e rsy a ra tan  b e rik u t (For all 
airplanes with a maximum weight more than 6,000 pounds and all 
jets, unless it can be shown that a lift or longitudinal trim device that 
affects the takeoff performance of the airplane would not give an 
unsafe takeoff configuration when selected out of an approved takeoff
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position, a takeoff warning system must be installed and meet the 
following requirements):

(a) S istem  h a ru s  m em berikan  pilot seb u ah  peringa tan  aural yang 
o tom atis terak tivasi selam a porsi awal takeoff roll seandainya  
pesaw at te rbang  berada  dalam  konfigurasi yang tidak  
m em bolehkan lepas landas yang am an . P eringatan  h a ru s  
d ilan ju tk an  hingga (The system must provide to the pilots an 
aural warning that is automatically activated during the initial 
portion of the takeoff roll if the airplane is in a configuration that 
would not allow a safe takeoff The warning must continue until) -
(1) Konfigurasi d iu b ah  u n tu k  m enghasilkan  lepas landas yang 

am an  (The configuration is changed to allow safe takeoff), 
a ta u  (or)

(2) T indakan  yang d ilakukan  oleh pilot u n tu k  m engh indarkan  
takeoff roll (Action is taken by the pilot to abandon the takeoff 
roll).

(b) Alat yang  d igunakan  u n tu k  m engaktifkan  sistem  h a ru s  
berfungsi dengan  tep a t bagi sem ua  p ro sed u r d an  se te lan  tenaga  
lepas lan d as  yang d ise tu ju i d an  se lu ru h  range b e ra t lepas 
lan d as, ketinggian d an  su h u  d im ana  sertifikasi d im in ta  (The 
means used to activate the system must function properly for all 
authorized takeoff power settings and procedures and throughout 
the ranges of takeoff weights, altitudes, and temperatures for 
which certification is requested).

(c) U n tu k  tu ju a n  seksi ini, konfigurasi lepas lan d as yang tidak  
a m an  ad a lah  ke tidakm am puan  u n tu k  b e rp u ta r a ta u  
ke tid ak m am p u an  u n tu  m encegah stall yang  tiba-tiba  terjadi 
se te lah  p u ta ra n  (For the purpose of this section, an unsafe 
takeoff configuration is the inability to rotate or the inability to 
prevent an immediate stall after rotation).

28. M engubah k e te n tu a n  S ub  Bagian D -23.735 h u ru f  (e), sehingga berbunyi 
sebagai b e r ik u t :

(e) U n tuk  pesaw at te rbang  yang d im in ta  u n tu k  m em atuh i seksi 23.55, 
k a p as ita s  energi k inetik  dari rem  lepas lan d as  yang  d ito lak  dari setiap  
rem  roda  u ta m a  tidak  boleh k u ran g  dari p e rsy ara tan  penyerapan  energy 
k inetik  seperti yang d ijelaskan dalam  m etode b e rik u t (For airplanes 
required to meet sec. 23.55, the rejected takeoff brake kinetic energy 
capacity rating of each main wheel brake assembly may not be less than 
the kinetic energy absorption requirements determined under either of the 
following methods)—
(1) P ersy ara tan  penyerapan  energy k inetik  rem  h a ru s  d id asark an  p ad a  

analis is  rasional konservatif te rh ad ap  se rangka ian  kejad ian  yang 
d ih a rap k an  sepan jang  rejected takeoff p ad a  b e ra t lepas landas 
desa in  (The brake kinetic energy absorption requirements must be 
based on a conservative rational analysis of the sequence of events 
expected during a rejected takeoff at the design takeoff weight).

(2) Selain an a lis is  rasional, p e rsy ara tan  penyerapan  energy kinetik  
u n tu k  se tiap  pem asangan  rem  roda d a p a t diperoleh dari form ula 
b erik u t (Instead of a rational analysis, the kinetic energy absorption 
requirements for each main wheel brake assembly may be derived 
from the following formula) -

- 32 -



V 2
KE = 0.0443W —

N
d im an a  {where),

KE = Energi kinetic tiap  roda (ft-lbs) ((Kinetic energy per wheel (ft- 
Ibs);

W = B erat lepas lan d as desain  (Design takeoff weight) (lbs);
V = Ground speed, dalam  knot, yang be rk a itan  dengan  nilai 

m aksim um  VI yang  terpilih  sesua i dengan  23.51 (c)(1)
(Ground speed, in knots, associated with the maximum value 

of VI selected in accordance with 23.51(c)(1);
N = Ju m la h  roda yang dilengkapi dengan  rem  (Number of main 

wheels with brakes).

29. M engubah k e te n tu a n  Sub  Bagian D -23.773 h u ru f  (b), sehingga berbunyi 
sebagai b e rik u t :

(b) Setiap  kom partem en  pilot h a ru s  memiliki seb u ah  a la t yang berfungsi 
m em buang  a ta u  m encegah te rb en tu k n y a  k a b u t a ta u  em bun  beku  pada  
a rea  internal portion dari windshield d an  kaca  sam ping  dengan  cukup  
b esa r u n tu k  m em berikan  pandangan  seperti d ije laskan  dalam  parag raf 
(a)(1) bag ian  ini. P em enuhan  p e rsy ara tan  h a ru s  d itu n ju k k an  sesua i 
denga kondisi pengoperasian  eksterna l d an  in te rna l yang  d iharapkan , 
kecuali bahw a d a p a t d itu n ju k k an  bahw a windshield d an  k aca  sam ping 
d a p a t dengan  m u d ah  d ibersihkan  oleh pilot ta n p a  m engganggu 
kew ajiban norm al pilot te rseb u t (Each pilot compartment must have a 
means to either remove or prevent the formation of fog or frost on an area 
of the internal portion of the windshield and side windows sufficiently 
large to provide the view specified in paragraph (a)(1) of this part. 
Compliance must be shown under all expected external and internal 
ambient operating conditions, unless it can be shown that the windshield 
and side windows can be easily cleared by the pilot without interruption 
of normal pilot duties).

30. M engubah k e te n tu a n  Sub  B agian-23.777 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) Ketika pengungk it kem udi yang te rp isah  d an  berbeda di ko-lokasi 
(seperti d item p atk an  b ersam a pad a  tum puan), p e rin tah  kem udi lokasi 
dari kiri ke k a n a n  h a ru s  pengungkit tenaga, baling-baling (kem udi 
rpm ), d an  kem udi cam p u ran  (pengungkit condition d an  penghenti 
b a h an  b a k a r u n tu k  pesaw at terbang  bertenaga  turbin). Pengungkit 
tenaga  h a ru s  dengan  m u d ah  d ibedakan  dengan  kem udi lain, dan  
m em berikan  pengoperasian  yang konsisten  d an  ak u ra t. T ekanan 
k a rb u ra to r  a ta u  kendali u d a ra  a lte rna tif h a ru s  a d a  di sebelah  kiri 
k a tu p  p e n u tu p  a ta u  se tidaknya berada  8 inchi dari kem udi cam puran  
ketika  d item p atk an  selain  pada  tu m p u an . T ekanan  k a rb u ra to r  a ta u  
kendali u d a ra  a lternatif, ketika  d item patkan  p ad a  tu m p u an , h a ru s  
b e rad a  di b u rita n  a ta u  dibaw ah pengungkit tenaga. Kemudi 
supercharger h a ru s  d item patkan  di baw ah a ta u  b u rita n  kem udi baling­
baling. Pesaw at te rbang  dengan dengan  k u rs i tandem  a ta u  tunggal 
d a p a t m em anfaa tkan  lokasi kem udi p ad a  sisi kiri kom partem en kabin; 
baga im ana  p u n  u ru ta n  lokasi dari kiri ke k a n an  h a ru s  kem udi tenaga, 
baling-baling (kem udi rpm), d an  kem udi c am p u ran  (When separate and 
distinct control levers are co-located (such as located together on the
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pedestal), the control location order from left to right must be power 
(thrust) lever, propeller (rpm control), and mixture control (condition lever 
and fuel cut-off for turbine-powered airplanes). Power (thrust) levers must 
be easily distinguishable from other controls, and provide for accurate, 
consistent operation. Carburetor heat or alternate air control must be to 
the left of the throttle or at least eight inches from the mixture control 
when located other than on a pedestal. Carburetor heat or alternate air 
control, when located on a pedestal, must be aft or below the power 
(thrust) lever. Supercharger controls must be located below or aft of the 
propeller controls. Airplanes with tandem seating or single-place 
airplanes may utilize control locations on the left side of the cabin 
compartment; however, location order from left to right must be power 
(thrust) lever, propeller (rpm control), and mixture control).

31. M engubah k e te n tu a n  S ub  Bagian D -23.807 h u ru f  (e), sehingga berbunyi 
sebagai b e r ik u t :

(e) U n tuk  pesaw at te rbang  berm esin  banyak, ditching emergency exit h a ru s  
d ised iakan  se su a i dengan  p e rsy ara tan  beriku t, kecuali emergency exit 
yang d ip ersy ara tk an  dalam  parag raf (a) a ta u  (d) bagian  in te lah  sesua i 
dengan  m ereka  (For multiengine airplanes, ditching emergency exits must 
be provided in accordance with the following requirements, unless the 
emergency exits required by paragraph (a) or (d) of this part already 
comply with them):
(1) S a tu  exit di a ta s  garis a ir p ad a  setiap  sisi pesaw at te rbang  memiliki 

d im ensi yang  d ije laskan  dalam  p arag raf (b) a ta u  (d) bagian  ini, 
sepan jang  b isa  d ilakukan , d an  (One exit above the waterline on 
each side of the airplane having the dimensions specified in 
paragraph (b) or (d) of this part, as applicable; and)

(2) J ik a  exit sam ping  tidak  berada  di a ta s  garis air, h a ru s  ad a  lubang  
emergency exit yang m u d ah  d iakses d an  di a ta s  kepala  yang 
m em iliki p en g u k u ran  pem bukaan  persegi tidak  k u ran g  dari lebar 
20 inchi d an  pan jang  36 inchi, dengan  comer radii tidak  lebih 
b esa r d a rip ad a  1 /3  lebar exit ( If side exits cannot be above the 
waterline, there must be a readily accessible overhead hatch 
emergency exit that has a rectangular opening measuring not less 
than 20 inches wide by 36 inches long, with comer radii not greater 
than one-third the width of the exit.)

(3) P ada pengganti pa rag raf (e)(2) seksi ini, j ik a  setiap  sisi exit tidak  
d a p a t b e rad a  di a ta s  garis air, seb u ah  a la t h a ru s  d item patkan  pada  
exit sebelum  p e n d ara ta n  di a ta s  air. Alat in h a ru s  m em perlam bat 
a liran  a ir  ke tika  exit d ibuka  sa a t pesaw at te rbang  d id ara tk an  di 
a ta s  air. U n tuk  pesaw at terbang  kategori kom uter, pem bukaan  exit 
h a ru s  m em enuhi p e rsy ara tan  seperti d ije laskan  dalam  parag raf (d) 
seksi ini (In lieu of paragraph (e)(2) of this section, if any side exit(s) 
cannot be above the waterline, a device may be placed at each of 
such exit(s) prior to ditching. This device must slow the inflow of 
water when such exit(s) is opened with the airplane ditched. For 
commuter category airplanes, the clear opening of such exit(s) must 
meet the requirements defined in paragraph (d) of this section).
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32. M enam bah k e te n tu a n  Sub  Bagian D-23.831 h u ru f  (c) d an  (d), yang berbunyi
sebagai b e rik u t :

(c) U n tuk  pesaw at te rbang  b e rtek an an  u d a ra  je t  yang  beroperasi pada  
ketinggian di a ta s  41 .000  kaki, pada  kondisi pengoperasian  norm al dan  
kondisi terjad i kegagalan sistem  yang ak an  b e rpengaruh  k u ran g  baik  
te rh ad ap  ventilasi u d a ra , sistem  ventilasi h a ru s  m em berikan 
ken y am an an  bagi penum pang. S istem  ventilasi ju g a  h a ru s  m em berikan  
ju m la h  u d a ra  yang  tak  terkon tam inasi secara  cu k u p  agar anggota k ru  
pesaw at u d a ra  d a p a t m elakukan  tugasnya  ta n p a  m erasa  tidak  nyam an  
a ta u  kele lahan . U n tuk  kondisi pengoperasian  norm al, sistem  ventilasi 
h a ru s  d irancang  agar m am pu m em berikan  setiap  penum pang  
sed ik itnya 0 ,55 p u n d  u d a ra  segar per m enit. D alam  hal terjadi 
keh ilangan  sa tu  sum ber u d a ra  segar, a liran  u d a ra  segar tidak  boleh 
k u ran g  dari 0 ,4  pound  per m enit u n tu k  se tiap  periode lebih dari 5 
m enit (For jet pressurized airplanes that operate at altitudes above
41,000 feet, under normal operating conditions and in the event of any 
probable failure conditions of any system which would adversely affect 
the ventilating air, the ventilation system must provide reasonable 
passenger comfort. The ventilation system must also provide a sufficient 
amount of uncontaminated air to enable the flight crew members to 
perform their duties without undue discomfort or fatigue. For normal 
operating conditions, the ventilation system must be designed to provide 
each occupant with at least 0.55 pounds of fresh air per minute. In the 
event of the loss of one source of fresh air, the supply of fresh airflow may 
not be less than 0.4 pounds per minute for any period exceeding five 
minutes).

(d) U n tuk  pesaw at te rbang  b e rtekanan  u d a ra  je t  yang  beropeasi pada  
ketinggian di a ta s  41 .000  kaki, kegagalan Environmental Control System 
lain  yang  m ungkin  d an  tidak  m ungkin  terjad i yang berpengaruh  tidak  
baik  te rh a d ap  kondisi kom partem en p enum pang  d an  k ru  pesaw at 
u d a ra , tidak  boleh m em pengaruhi k inerja  k ru s  pesaw at u d a ra  yang 
m enyebabkan  kondisi berbahaya, d an  tidak  boleh a d a  penum pang  yang 
m enderita  cedera  psikologis perm anen  (For jet pressurized airplanes that 
operate at altitudes above 41,000 feet, other probable and improbable 
Environmental Control System failure conditions that adversely affect the 
passenger and flight crew compartment environmental conditions may not 
affect flight crew performance so as to result in a hazardous condition, 
and no occupant shall sustain permanent physiological harm).

33. M engubah k e te n tu a n  S ub  Bagian D-23.841 h u ru f  (a), d an  (b), se rta
m enam bah  h u ru f  (c) d an  (d), sehingga berbunyi sebagai b e rik u t :

(a) J ik a  sertifikasi u n tu k  pengoperasian  di a ta s  25 .000  kaki dim inta, 
pesaw at te rb an g  h a ru s  d ap a t m enjaga ketinggian tek a n an  kab in  tidak  
lebih dari 15.000 kaki, seandainya  te ijad i kondisi kegagalan sistem  
tek a n an  u d a ra . Selam a dekom preasi, ketinggian kab in  tidak  boleh lebih 
dari 15.000 kaki u n tu k  lebih dari 10 detik  d an  25 .000  kaki u n tu k  
se tiap  d u ra s i w ak tu  (If certification for operation above 25,000 feet is 
requested, the airplane must be able to maintain a cabin pressure 
altitude of not more than 15,000 feet, in the event of any probable failure 
condition in the pressurization system. During decompression, the cabin 
altitude may not exceed 15,000 feet for more than 10 seconds and 
25,000feet for any duration).
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(b) Kabin b e rtek an an  u d a ra  h a ru s  memiliki sedik itnya k a tu p , control, d an  
ind icato r beriku t, u n tu k  m engendalikan  tek an an  kab in  (Pressurized 
cabins must have at least the following valves, controls, and indicators, 
for controlling cabin pressure):
(1) D ua k a tu p  pelepas tek an an  yang secara  o tom atis a k an  m em batasi 

p e rb ed aan  tek an an  positif te rh ad ap  nilai yang te lah  d iten tu k an  
sebelum nya pad a  kecepatan  a liran  m aksim um  yang  d ialirkan  oleh 
su m b er tek an an . K apasitas gabungan  k ed u a  k a tu p  pelepas ini 
h a ru s  cu k u p  b esa r sehingga kegagalan sa lah  sa u  k a tu p  tidak  
a k an  m en ingkatkan  perbedaan  tek an an  u d a ra . Perbedaan 
tek a n an  u d a ra  ini positif ketika  tek an an  u d a ra  di dalam  lebih 
b e sa r d a rip ad a  tek an an  u d a ra  di lu a r  (Two pressure relief valves to 
automatically limit the positive pressure differential to a 
predetermined value at the maximum rate of flow delivered by the 
pressure source. The combined capacity of the relief valves must be 
large enough so that the failure of any one valve would not cause an 
appreciable rise in the pressure differential The pressure 
differential is positive when the internal pressure is greater than the 
external).

(2) D ua k a tu p  pelepas tek an an  u d a ra  terbalik  (a tau  sejenisnya) yang 
secara  o tom atis ak an  m encegah perbedaan  tek a n an  negative ak an  
m eru sak  s tru k tu r . B agaim ana pun , s a tu  k a tu p  dianggap cu k u p  
jik a  desa in  su d a h  m em pertim bangkan  ketidakfungsian  k a tu p  ini 
(Two reverse pressure differential relief valves (or their equivalent) to 
automatically prevent a negative pressure differential that would 
damage the structure. However, one valve is enough if it is of a 
design that reasonably precludes its malfunctioning).

(3) Alat yang  m am pu  m enyam akan  perbedaan  tek an an  u d a ra  dengan 
cepa t (A means by which the pressure differential can be rapidly 
equalized).

(4) R egulator m an u a l a ta u  o tom atis u n tu k  m engontrol a liran  u d a ra  
m asu k  a ta u  keluar, u n tu k  m enjaga kecepatan  tek an an  in ternal 
d an  a liran  u d a ra  (An automatic or manual regulator for controlling 
the intake or exhaust airflow, or both, for maintaining the required 
internal pressures and airflow rates).

(5) In s tru m en  yang m en u n ju k k an  perbedaan  tek an an , ketinggian 
tek an an , d an  kecepatan  p e ru b a h an  ketinggian tek an an  kabin  
kep ad a  pilot (Instruments to indicate to the pilot the pressure 
differential, the cabin pressure altitude, and the rate of change of 
cabin pressure altitude).

(6) Ind ikasi pe ringa tan  p ad a  pilot station u n tu k  m en u n ju k k an  
p erb ed aan  tek an an  am an  m elebihi d an  ketinggian tek an an  kabin
10.000 kaki itu  dilam paui. Peringatan  ketinggian cabin  10.000 
kak i d a p a t m eningkat hingga 15.000 kaki u n tu k  pengoperasian  
dari lapangan  terbang  ketinggian (10.000 s.d  15.000 kaki) 
m em berikan  (Warning indication at the pilot station to indicate 
when the safe or preset pressure differential is exceeded and when 
a cabin pressure altitude of 10,000 feet is exceeded. The 10,000 
foot cabin altitude warning may be increased up to 15,000 feet for 
operations from high altitude airfields (10,000 to 15,000 feet) 
provided):
(i) Mode p e n d ara ta n  a ta u  lepas lan d as (ketinggian norm al a ta u  

tinggi) dengan  je las  m engind ikasikan  k ep ad a  k ru  pesaw at 
u d a ra  (The landing or the take off modes (normal or high 
altitude) are clearly indicated to the flight crew).
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(ii) Pem ilihan m ode lapangan  terbang  ketinggian norm al a ta u  
tinggi m em b u tu h k an  tidak  lebih dari s a tu  tin d ak an  k ru  
pesaw at u d a ra  dan  m enjadi m ode lapangan  terbang  norm al 
p a d a  sa a t m esin  m ati (Selection of normal or high altitude 
airfield mode requires no more than one flight crew action and 
goes to normal airfield mode at engine stop).

(iii) S istem  tek an an  u d a ra  d irancang  u n tu k  m em astikan  
ketinggian kab in  tidak  m elebihi 10.000 kaki ketika  terbang  di 
a ta s  level terbang  (FL) 250 (The pressurization system is 
designed to ensure cabin altitude does not exceed 10,000 feet 
when in flight above flight level (FL) 250).

(iv) S istem  tek an an  u d a ra  dan  sistem  peringa tan  ketinggian kab in  
d iran can g an  u n tu k  m em astikan  peringa tan  ketinggian kab in  
p ad a  10.000 kaki ketika  terbang  di a ta s  FL 250 (The 
pressurization system and cabin altitude warning system is 
designed to ensure cabin altitude warning at 10,000 feet when 
in flight above FL250).

(7) P lakat pe ringa tan  u n tu k  pilot jik a  s tru k tu r  tidak  d irancangan  
u n tu k  perbedaan  tek an an  m eningkat h ingga se te lan  m aksim um  
k a tu p  pelepas tek an an  d ikom binasikan  dengan  beban  p en d ara tan  
(A warning placard for the pilot if the structure is not designed for 
pressure differentials up to the maximum relief valve setting in 
combination with landing loads).

(8) Alat u n tu k  m enghen tikan  ro tasi kom presor a ta u  u n tu k  
m em belokkan a liran  u d a ra  dari ka in  jik a  ro tasi lan ju tan  dari 
kom presor kab in  bertenaga  m esin  a ta u  a liran  lan ju tan  dari u d a ra  
yang  bocor dari kom presor ak an  m enc ip takan  b ah ay a  jik a  terjadi 
m alfungsi (A means to stop rotation of the compressor or to divert 
airflow from the cabin if continued rotation of an engine driven cabin 
compressor or continued flow of any compressor bleed air will create 
a hazard if a malfunction occurs).

(c) J ik a  sertifikasi u n tu k  pengoperasian  di a ta s  41 .000  kaki d an  tidak  
lebih dari 45 .000  kaki d im in ta  (If certification f  or operation above 41,000 
feet and not more than 45,000feet is requested)—
(1) Pesaw at te rbang  h a ru s  m encegah ketinggian tek a n an  kab in  yang 

m elebihi ha l beriku t se telah  dekom presi dari se tiap  kegagalan 
sistem  tek an an  u d a ra  yang m ungkin  terjad i be rka itan  dengan 
kondisi kegagalan sistem  tek an an  u d a ra  yang  la te n /tid a k  
terde teksi (The airplane must prevent cabin pressure altitude from 
exceeding the following after decompression from any probable 
pressurization system failure in conjunction with any undetected, 
latent pressurization system failure condition):
(i) J ik a  analis is  depressurization m en u n ju k an  bahw a ketinggian 

k ab in  tidak  m elebihi 25 .000 kaki, sistem  tek an an  u d a ra  ak an  
m encegah ketinggian kab in  yang  m elebihi se jarah  w aktu- 
ketinggian kab in  yang d itu n ju k k an  dalam  gam bar 1 seksi ini (If 
depressurization analysis shows that the cabin altitude does not 
exceed 25,000 feet, the pressurization system must prevent the 
cabin altitude from exceeding the cabin altitude-time history 
shown in Figure 1 of this section).
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(ii) Ketinggian m aksim um  kabin  te rb a ta s  p ad a  30 .000  kaki. J ik a  
ketinggian kab in  lebih dari 25 .000  kaki, w ak tu  m aksim um  
u n tu k  ketinggian kab in  m elam paui 25 .000  kaki adalah  
2 m enit; w ak tu  dim ulai ketika  ketinggian kab in  m elebihi
25 .000  kaki d an  berhen ti ketika  kem bali ke ketinggian 25.000 
kaki (Maximum cabin altitude is limited to 30,000 feet. If cabin 
altitude exceeds 25,000 feet, the maximum time the cabin 
altitude may exceed 25,000 feet is 2 minutes; time starting when 
the cabin altitude exceeds 25,000 feet and ending when it 
returns to 25,000feet).

(2) Pesaw at te rb an g  h a ru s  m encegah ketinggian tek an an  kabin  
m elebihi k e te n tu a n  beriku t se telah  dekom presi dari setiap  
kegagalan  sistem  tek an an  u d a ra  yang b e rk a itan  dengan  k e ru sak a n  
fuselage (The airplane must prevent cabin pressure altitude from 
exceeding the following after decompression from any single 
pressurization system failure in conjunction with any probable 
fuselage damage):
(i) J ik a  analis is  depressurization m en u n ju k k an  bahw a ketinggian 

kab in  tidak  m elebihi 37.000 kaki, sistem  tek an an  u d a ra  h a ru s  
m encegah ketinggian kab in  dari se ja rah  w ak tu - ketinggian 
kab in  yang  d itu n ju k k an  dalam  gam bar 2 seksi ini 
(If depressurization analysis shows that the cabin altitude does 
not exceed 37,000 feet, the pressurization system must prevent 
the cabin altitude from exceeding the cabin altitude-time history 
shown in Figure 2 of this section).

(ii) K etinggian kab in  m aksim um  te rb a ta s  p ad a  40 .000  kaki. J ik a  
M axim um  cabin  a ltitude is lim ited to 40 ,000  feet. If cabin 
a ltitude  exceeds 37 ,000 feet, the  m axim um  tim e the  cabin  
a ltitude  m ay exceed 25 ,000 feet is 2 m inu tes; tim e sta rting  
w hen the  cabin  a ltitude exceeds 25 ,000  feet an d  ending  w hen it 
re tu rn s  to 25 ,000  feet.

(3) D alam  m en u n ju k k an  pem enuhan  p e rsy ara tan  sesua i dengan 
p a rag ra f (c)(1) d an  (c)(2) seksi ini, d a p a t d iasu m sik an  bahw a 
emergency descent d ib u a t dengan  p ro sed u r emergency yang telah  
d ise tu ju i. W aktu  pengenalan  d an  d an  reaksi k ru  pesaw at u d a ra  
se lam a 17 detik  h a ru s  d iap likasikan  a n ta ra  peringa tan  ketinggian 
kab in  d an  perm u laan  emergency descent. S tru k tu r  fuselage, m esin  
d an  kegagalan sistem  d iperha tikan  dalam  evaluasi dekom presi 
kab in  (In showing compliance with paragraphs (c)(1) and (c)(2) of this 
section, it may be assumed that an emergency descent is made by 
an approved emergency procedure. A 17-second flight crew 
recognition and reaction time must be applied between cabin altitude 
warning and the initiation of an emergency descent. Fuselage 
structure, engine and system failures are to be considered in 
evaluating the cabin decompression).

- 38 -



Cabin Altitude 

Thousands of Feet

F IG U R E  1— C abin  A ltitude—T im e H isto ry

N o te : F o r  F ig u re  I , tim e sta rts  a t the  m om ent cabin  a ltitude ex ceed s 10,000 fee t during  
decom pression .

Cabin Altitude 
Thousands of Feet

FIG U RE 2— Cabin Altitude— Tim e History

Note: For F igure 2, time starts a t the m om ent cabin altitude exceeds 10,000 feet during 
decom pression.

(d) J ik a  sertifikasi u n tu k  pengoperasian  di a ta s  45 .000  kaki d an  tidak  
lebih dari 51 .000  kaki d im in ta  (If certification f  or operation above 45,000 
feet and not more than 51,000feet is requested)—
(1) Kabin b e rtek an an  h a ru s  dilengkapi agar m em berikan  ketinggian 

te k a n an  kab in  tidak  lebih dari 8 .000 kaki p ad a  ketinggian 
pengoperasian  m aksim um  dari pesaw at te rbang  dalam  kondisi 
pengoperasian  norm al (Pressurized cabins must be equipped to 
provide a cabin pressure altitude of not more than 8,000 feet at the 
maximum operating altitude of the airplane under normal operating 
conditions).

(2) Pesaw at te rbang  h a ru s  m encegah ketinggian tek an an  kabin  
m elebihi k e ten tu an  beriku t se telah  dekom presi dari adanya  kondisi 
kegagalan  yang  tidak  terliha t a ta u  yang tidak  m ungkin  terjadi (The 
airplane must prevent cabin pressure altitude from exceeding the 
following after decompression from any failure condition not shown 
to be extremely improbable):
(i) D ua p u lu h  lim a ribu  (25.000) kaki u n tu k  lebih dari 2 m enit 

(Twenty-five thousand (25,000) feet for more than 2 minutes); 
a ta u  (or)

(ii) E m pat p u lu h  ribu  (40.000) kaki u n tu k  d u ra s i m an a p u n  (Forty 
thousand (40,000) feet for any duration).

(3) S tru k tu r  fuselage, m esin  d an  kegagalan sistem  d ipertim bangkan  
dalam  m engevaluasi dekom presi kab in  (Fuselage structure, engine 
and system failures are to be considered in evaluating the cabin 
decompression).

- 39 -



(4) Sebagai tam b ah a n  te rh ad ap  a la t p en u n ju k  ketinggian kab in  pada  
(b)(6) seksi ini, sinyal au ra l d an  visual h a ru s  d ised iakan  u n tu k  
m em peringkatkan  k ru  pesaw at u d a ra  ketika  ketinggian tek an an  
kab in  m elebihi 10.000 kaki (In addition to the cabin altitude 
indicating means in (b)(6) of this section, an aural or visual signal 
must be provided to warn the flight crew when the cabin pressure 
altitude exceeds 10,000feet).

(5) K ebu tuhan  senso r tek an an  d an  sistem  sensing u n tu k  m em enuhi 
p e rsy a ra tan  (b)(5), (b)(6) dan  (d)(4) seksi ini d an  seksi 23.14479e), 
h a ru s , dalam  hal terjad i tek an an  kab in  rendah , m en ja lankan  a la t 
p en u n ju k  o tom atis d an  peringatan  yang d ib u tu h k a n  ta n p a  adanya  
je d a  yang  ak an  m eningkatkan  b ah ay a  yang  tim bul dari dekom presi 
secara  signifikan (The sensing system and pressure sensors 
necessary to meet the requirements of (b)(5), (b)(6), and (d)(4) of this 
section and sec. 23.1447(e), must, in the event of low cabin pressure, 
actuate the required warning and automatic presentation devices 
without any delay that would significantly increase the hazards 
resulting from decompression).

34. M engubah k e te n tu a n  Sub  Bagian D -23.853 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(e) Sebagai tam b ah an , u n tu k  pesaw at te rbang  kategori kom uter berlaku  
p e rsy ara tan  b erik u t {In addition, for commuter category airplanes the 
following requirements apply):
(1) Setiap  w adah  pem buangan  u n tu k  h a n d u k , k e rta s  a ta u  sam pah  

h a ru s  te r tu tu p  rap a t d an  d ib u a t se tidaknya dari b a h an  ta h a n  api 
d an  h a ru s  d a p a t m em u at api yang m ungkin  terjad i di dalam nya 
dalam  penggunaan  norm al. K em am puan w adah  pem buangan  
u n tu k  m em u at ap i-api te rseb u t pad a  kondisi yang m ungkin  terjadi 
s a a t  penggunaan , misalignment, d an  ventilasi h a ru s  d ap a t 
d itu n ju k k a n  m elalui tes. P lakat berisi tu lisan  yang  terbaca  
“D ilarang M em buang P un tu n g  Rokok” h a ru s  d item patkan  pada  
a ta u  di d ek a t p in tu  w adah pem buangan  (Each disposal receptacle 
for towels, paper, or waste must be fully enclosed and constructed of 
at least fire resistant materials and must contain fires likely to occur 
in it under normal use. The ability of the disposal receptacle to 
contain those fires under all probable conditions of wear, 
misalignment, and ventilation expected in service must be 
demonstrated by test. A placard containing the legible words "No 
Cigarette Disposal" must be located on or near each disposal 
receptacle door).

(2) Toilet h a ru s  m em iliki p laka t “D ilarang M erokok” a ta u  “D ilarang 
M erokok Di D alam  Toilet” yang d item patkan  m encolok p ad a  setiap  
sisi p in tu  m asu k  (Lavatories must have “No Smoking” or “No 
Smoking in Lavatory” placards located conspicuously on each side of 
the entry door).

(3) B ah an  (term asuk  lap isan  p en u tu p  a ta u  dekorasi yang d ipakai pada  
bahan) yang  d igunakan  dalam  setiap  kom partem en yang  diisi oleh 
k ru  a ta u  penum pang  h a ru s  m em enuhi k rite ria  te s  yang berlaku  
sebagai b e rik u t (Materials (including finishes or decorative surfaces 
applied to the materials) used in each compartment occupied by the 
crew or passengers must meet the following test criteria as 
applicable):
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(i) Interior ceiling panels, interior wall panels, partitions, galley 
structure, large cabinet walls, structural flooring, d an  b ah an  
lain  yang  d igunakan  dalam  k o n stru k si kom partem en 
peny im panan  (selain kom partem en peny im panan  dibaw ah 
k u rs i d an  kom partem n u n tu k  m enyim pan b a rang -barang  kecil 
seperti m ajalah  d an  peta) h a ru s  d a p a t m em adam kan  diri 
send iri ke tika  diuji secara  vertical se su a i dengan  porsi yang 
berlak u  p ad a  Apendiks F bagian  ini a ta u  m etode sejenis lain. 
Pan jang  bekas b ak ar tidak  boleh m elebihi 6 inchi d an  w ak tu  
nyala  api ra ta -ra ta  se telah  sum ber api d ibuang  tidak  boleh 
m elebihi 15 detik. Lelehan dari spesim en  tes tidak  boleh te ru s  
te rb a k a r lebih dari 3 detik  se te lah  ja tu h  (Interior ceiling panels, 
interior wall panels, partitions, galley structure, large cabinet 
walls, structural flooring, and materials used in the construction 
of stowage compartments (other than underseat stowage 
compartments and compartments for stowing small items such 
as magazines and maps) must be self-extinguishing when 
tested vertically in accordance with the applicable portions of 
Appendix F of this part or by other equivalent methods. The 
average bum length may not exceed 6 inches and the average 
flame time after removal of the flame source may not exceed 15 
seconds. Drippings from the test specimen may not continue to 
flame for more than an average of 3 seconds after falling).

(ii) Pelapis lan tai, tekstil (term asuk  gorden d an  kain  pelapis), 
b a n ta l k u rsi, isian  ban ta l, ka in  berlap is dekoratif a ta u  non 
dekoratif, kulit, baki d an  galley furnishing, sa lu ran  listrik, 
in su las i term al d an  akustika l, p ipa u d a ra , pelapis sam bungan , 
garis kom partem en kargo, lap isan  in su lasi, tra n sp a ra n s i dan  
p e n u tu p  kargo, bagian  yang d ice tak  d an  thermoformed, 
sam b u n g an  p ipa u d a ra , trim strips (dekoratif d an  gesekan), 
yang  d ib u a t dari b a h a n  yang tidak  te rcak u p  dalam  parag raf
(d)(3)(iv) bagian  ini h a ru s  d a p a t m em adam kan  diri sendiri 
ke tika  diuji secara  vertikal sesua i dengan  porsi yang berlaku  
dalam  A pendiks F bagian ini a ta u  m etode lain  yang sejenis. 
R a ta -ra ta  pan jang  bekas b a k a r tidak  boleh lebih dari 8 inchi, 
d an  ra ta -ra ta  w ak tu  nyala api ke tika  sum ber api te lah  
d isingk irkan  tidak  boleh m elebihi 15 detik. Lelehan dari 
spesim en tes tidak  boleh lebih lan ju t te rb a k a r lebih dari ra ta - 
ra ta  5 detik  se telah  ja tu h . (Floor covering, textiles (including 
draperies and upholstery), seat cushions, padding, decorative 
and nondecorative coated fabrics, leather, trays and galley 
furnishings, electrical conduit, thermal and acoustical insulation 
and insulation covering, air ducting, joint and edge covering, 
cargo compartment liners, insulation blankets, cargo covers and 
transparencies, molded and thermoformed parts, air ducting 
joints, and trim strips (decorative and chafing), that are 
constructed of materials not covered in paragraph (d)(3)(iv) of 
this part must be self-extinguishing when tested vertically in 
accordance with the applicable portions of Appendix F of this 
part or other approved equivalent methods. The average bum 
length may not exceed 8 inches and the average flame time after 
removal of the flame source may not exceed 15 seconds. 
Drippings from the test specimen may not continue to flame for 
more than an average of 5 seconds after falling).
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(iii) Film h a ru s  m eru p ak an  Film yang am an  d an  te lah  m em enuhi 
Spesifikasi S tan d ar yang d ise tu ju i oleh D itjen H ubud. J ik a  
film d isiarkan  m elalui sa lu ran , m ak a  sa lu ra n  te rseb u t h a ru s  
m em enuhi p e rsy ara tan  pad a  parag raf (d)(3)(ii) bagian ini 
(Motion picture film must be safety film meeting the Standard 
Specifications acceptable by DGCA. If the film travels through 
ducts, the ducts must meet the requirements of paragraph 
(d)(3)(H) of this part).

(iv) T anda  d an  jende la  akrilik, bagian  yang secara  k e se lu ru h an  
a ta u  bag iannya te rb u a t dari b a h an  elasom etrik , rangkainan  
in s tru m e n t dengan tep ian  berlam pu  yang  terdiri dari d u a  a ta u  
lebih in s tru m e n t p ad a  housing yang sam a, sa b u k  pengam an, 
shoulder harness, p e ra la tan  pengikat bagasi d an  kargo, tem pat 
peny im panan  barang , palet, dll, yang d igunakan  dalam  
kom partem en  penum pang  a ta u  k ru , m ungk in  tidak  memiliki 
ra ta - ra ta  bekas b ak ar lebih dari 2 ,5  inchi per m enit ketika  
diuji secara  horizontal sesua i dengan  porsi A pendiks F bagian 
ini yang  berlaku  a ta u  m etode sejenis lain  yang d ise tu ju i 
(Acrylic windows and signs, parts constructed in whole or in 
part of elastomeric materials, edge lighted instrument 
assemblies consisting of two or more instruments in a common 
housing, seatbelts, shoulder harnesses, and cargo and baggage 
tiedown equipment, including containers, bins, pallets, etc., 
used in passenger or crew compartments, may not have an 
average bum rate greater than 2.5 inches per minute when 
tested horizontally in accordance with the applicable portions of 
Appendix F of this part or by other approved equivalent 
methods).

(v) Kecuali u n tu k  in su lasi kabel listrik , d an  bag ian  kecil (seperti 
kenop, pegangan, roller, pengikat, klip, grommet, mb strip, 
katro l, d an  bagian listrik  kecil) yang  D irek tu r Jen d era l anggap 
tidak  m em pengaruhi p e ram b atan  api secara  signifikan, b a h an  
yang  tidak  d ijelaskan dalam  p arag raf (d)(3)(i),(ii),(iii), a ta u  (iv) 
bag ian  ini m ungkin  tidak  memiliki bekas b a k a r lebih dari 4,0 
inch i per m enit ke tika  diuji secara  horizontal sesua i dengan 
porsi yang  berlaku  pada  A pendiks F bag ian  ini a ta u  m etode 
sejenis lain  yang  d ise tu ju i (Except for electrical wire cable 
insulation, and for small parts (such as knobs, handles, rollers, 
fasteners, clips, grommets, mb strips, pulleys, and small 
electrical parts) that the Director General finds would not 
contribute significantly to the propagation of a fire, materials in 
items not specified in paragraphs (d)(3) (i), (ii), (iii), or (iv) of this 
part may not have a bum rate greater than 4.0 inches per 
minute when tested horizontally in accordance with the 
applicable portions of Appendix F of this part or by other 
approved equivalent methods).
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35. M enam bah k e te n tu a n  S ub  Bagian D -23.856, yang  berbuny i sebagai berikut:

23 .856  B ah an  in su las i a k u s t ik / therm al (Thermal/ acoustic insulation 
materials).

B ah an  in su las i th e rm a l/a k u stik  yang  te rp asan g  p a d a  fuselage 
h a ru s  m em enuhi p e rsy ara tan  tes p e ram b a tan  nyala  api pad a  
bag ian  II A pendiks F bagian  ini, a ta u  p e rsy ara tan  sejenis lain  yang 
d ise tu ju i. P ersyara tan  ini tidak  berlaku  u n tu k  “bag ian  kecil” seperti 
d ije laskan  dalam  seksi 23.853(d)(3)(v) (Thermal/acoustic insulation 
material installed in the fuselage must meet the flame propagation 
test requirements of part II of Appendix F to this part, or other 
approved equivalent test requirements. This requirement does not 
apply to “small parts,” as defined in sec. 23.853(d)(3)(v)).

36. M engubah k e te n tu a n  Sub  Bagian E-23.901 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) Setiap  pem asan g an  m esin  tu rb in  h a ru s  d ik o n stru k sik an  d an  d ia tu r 
agar (Each turbine engine installation must be constructed and arranged 
to) -
(1) M enghasilkan k a rak te ris tik  ge ta ran  keran g k a  (carcass) yang  tidak  

m elebihi a p a  yang  te lah  d ite tapkan  se lam a sertifikasi tipe u n tu k  
m esin  (Result in carcass vibration characteristics that do not exceed 
those established during the type certification of the engine).

(2) M em astikan  bahw a kem am puan  m esin  yag d ipasang  u n tu k  
b e rta h a n  te rh ad ap  gangguan h u jan , h u ja n  b a tu , h u jan  es, dan  
b u ru n g  ke dalam  lubang  m asu k  m esin  tidak  k u ran g  dari 
k em am p u an  yang  dimiliki m esin  te rseb u t se su a i seksi 23.903(a)(2) 
(Ensure that the capability of the installed engine to withstand the 
ingestion of rain, hail, ice, and birds into the engine inlet is not less 
than the capability established for the engine itself under Sec. 
23.903(a)(2)).

37. M engubah k e te n tu a n  S ub  Bagian E-23.903 h u ru f  (a) d an  (b), sehingga 
berbunyi sebagai beriku t:

(a) Sertifikat tipe m esin  (Engine type certificate).
(1) Setiap  m esin  h a ru s  memiliki sertifikat tipe d an  h a ru s  m em enuhi 

p e rsy a ra ta n  yang  berlaku  sesua i CASR B agian 34 (Each engine 
must have a type certificate and must meet the applicable 
requirements of the CASR Part 34).

(2) Setiap  m esin  tu rb in  d an  pem asangannya  h a ru s  m em enuhi sa lah  
sa tu  h a l b e rik u t (Each turbine engine and its installation must 
comply with one of the following):
(i) Seksi 33.76, 33.77 d an  33 .78  dari CASR Bagian 33 yang 

d ite tap k an  tanggal 26 F ebruari 2009, a ta u  am andem ennya 
(Sections 33.76, 33.77 and 33.78 of CASR Part 33 in effect on 
February 26, 2009, or as subsequently amended); or

(ii) Reserved]
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(iii) Seksi 33.77 CASR Bagian 33 yang  d ite tap k an  tanggal 27 
D esem ber 1993, kecuali se jarah  ingestion b en d a  asing  
te rh a d ap  m esin  te lah  m enyebabkan  kondisi yang  tidak  am an  
(Section 33.77 of CASR Part 33 in effect on Desember 27, 1993, 
unless that engine's foreign object ingestion service history has 
resulted in an unsafe condition); a ta u  (or)

(iv) D itam pilkan  u n tu k  memiliki se ja rah  ingestion b en d a  asing  
te rh a d ap  m esin  p ad a  lokasi pem asangan  yang  sam a yang tidak  
m enyebabkan  kondisi yang tidak  am an  (Be shown to have a 
foreign object ingestion service history in similar installation 
locations which has not resulted in any unsafe condition).

(b) P em asangan  m esin  tu rb in . U n tuk  pem asangan  m esin  tu rb in  (Turbine 
engine installations. For turbine engine installations) -

(1) D esain  pencegahan  h a ru s  d ib u a t u n tu k  m em inim alisasi bahaya  
te rh a d ap  pesaw at terbang  dalam  ha l terjad i kegagalan rotor m esin  
a ta u  m un cu ln y a  api dari dalam  m esin  yang  a k an  m em bakar 
m elalui p e n u tu p  m esin  (Design precautions must be taken to 
minimize the hazards to the airplane in the event of an engine rotor 
failure or of a fire originating inside the engine which bums through 
the engine case).

(2) S istem  pem bangkit tenaga  listrik  yang  te rh u b u n g  dengan  a la t 
control m esin , sistem  d an  in s tru m en tas i h a ru s  d irancang  u n tu k  
m em berikan  jam in an  bahw a b a ta sa n -b a ta sa n  pengoperasian  yang 
m en im bu lkan  dam pak  tidak  baik  te rh ad ap  k e sa tu a n  s tru c tu ra l 
ro to r tu rb in  tidak  ak an  berleb ihan  dalam  pelayanan  (The 
powerplant systems associated with engine control devices, systems, 
and instrumentation must be designed to give reasonable assurance 
that those operating limitations that adversely affect turbine rotor 
structural integrity will not be exceeded in service).

(3) U n tu k  m esin  yang d ipasang  p ad a  fuselage di be lakang  kabin , 
p en g aru h  ke luarnya  k ipas p a d a  inlet case (fan disconnect) h a ru s  
d itu ju k k an , penum pang  h a ru s  dilindungi, d an  pesaw at te rbang  
h a ru s  d a p a t d ikendalikan  u n tu k  m em u d ah k an  penerbangan  d an  
p e n d a ra ta n  yang  am an  (For engines embedded in the fuselage 
behind the cabin, the effects of a fan exiting forward of the inlet case 
(fan disconnect) must be addressed, the passengers must be 
protected, and the airplane must be controllable to allow for 
continued safe flight and landing).

38. M engubah k e te n tu a n  Sub  B agian E -23.905 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) S istem  control pitch p isau  baling-baling h a ru s  m em enuh i p e rsy ara tan  
seksi 35 .21 , 35 .23 , 35.42 d an  seksi 35.43 CASR B agian 35 (propeller 
blade pitch control system must meet the requirements of secs. 35.21, 
35.23, 35.42 and sec. 35.43 of CASR Part 35).

39. M engubah k e te n tu a n  S ub  Bagian E -23.907, sehingga berbunyi sebagai 
b e r ik u t :

23 .907 K elelahan d an  G etaran  B aling-baling (Propeller vibration and fatigue). 
Seksi ini tid ak  berlaku  u n tu k  baling-baling kayu  fixed-pitch dengan 
desain  konvensional (This section does not apply to fixed-pitch wood 
propellers of conventional design).
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(a) Pem ohon h a ru s  m en en tu k an  b esarn y a  tek a n an  a ta u  beban  
ge ta ran  baling-baling, te rm asu k  p u n cak  tek a n an  d an  kondisi 
resonan , m elalui m elalui envelope operasional pesaw at terbang  
dengan  ha l-ha l b e rik u t (The app lican t m u s t determine the 
magnitude of the propeller vibration stresses or loads, including 
any stress peaks and resonant conditions, throughout the 
operational envelope of the airplane by either):
(1) P enguku ran  tek an an  a ta u  beban  m elalui pengujian  a ta u  

ana liss i langsung  b e rd asa rk an  p a d a  pengujian  langsung  
te rh ad ap  baling-baling pesaw at te rbang  d an  pem asangan  
m esin  d im ana  p e rse tu ju an  d ib u tu h k a n  (Measurement of 
stresses or loads through direct testing or analysis based 
on direct testing of the propeller on the airplane and engine 
installation for which approval is sought); a ta u  (or)

(2) Perband ingan  baling-baling dengan  baling-baling lain 
yang  sam a te rp asan g  p ad a  pesaw at te rbang  yang  sam a 
d im an a  p en g u k u ran  te lah  d ilakukan  (Comparison of the 
propeller to similar propellers installed on similar airplane 
installations for which these measurements have been 
made).

(b) Pem ohon h a ru s  m endem onstrasikan  dengan  pengujian, 
analis is  b e rd asa rk an  tes, a ta u  pengalam an  sebelum nya pad a  
desa in  yang  sam a d im ana  baling-baling tid ak  m engalam i efek 
p u ta ra n  yang  m em bahayakan  di sepan jang  envelope 
operasional dari pesaw at te rbang  (The applicant must 
demonstrate by tests, analysis based on tests, or previous 
experience on similar designs that the propeller does not 
experience harmful effects of flutter throughout the operational 
envelope of the airplane).

(c) Pem ohon h a ru s  m elakukan  evaluasi te rh ad ap  baling-baling 
u n tu k  m en u n ju k k an  bahw a kegagalan k a re n a  kele lahan  ak an  
d ih indari se lam a m asa  operasional dari baling-baling dengan  
m enggunakan  d a ta  ke le lahan  d an  s tru c tu ra l yang  diperoleha 
sesu a i dengan  bagian  35 B ab ini d an  d a ta  ge ta ran  yang 
diperoleh b e rd asa rk an  p em en u h an  p e rsy a ra tan  te rh ad ap  
p a rag ra f (a) seksi ini. Sesuai tu ju a n  p a rag ra f ini, baling-baling 
d isin i te rm asu k  hub, blade, kom ponen peny im panan  blade, dan  
kom ponen baling-baling lain  d im an a  kegagalan yang 
d iseb ab k an  kele lahan  d a p a t m enjadi b en can a  bagi pesaw at 
terbang. E valuasi ini h a ru s  m encakup  (The applicant must 
perform an evaluation of the propeller to show that failure due to 
fatigue will be avoided throughout the operational life of the 
propeller using the fatigue and structural data obtained in 
accordance with part 35 of this chapter and the vibration data 
obtained from compliance with paragraph (a) of this section. For 
the purpose of this paragraph, the propeller includes the hub, 
blades, blade retention component and any other propeller 
component whose failure due to fatigue could be catastrophic to 
the airplane. This evaluation must include):
(1) Spectra m u a tan  yang  d im ak su d k an  te rm asu k  sem ua 

ge taran  baling-baling d an  pola p u ta ra n  m u a ta n  yang d ap a t 
d iperk irakan , kondisi d a ru ra t yang  d a p a t dikenali, 
overspeed d an  overtorque yang d iperbo lehkan , d an  efek 
su h u  d an  kelem baban  yang  d ih a rap k an  dalam  pelayanan
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(The intended loading spectra including all reasonably 
foreseeable propeller vibration and cyclic load patterns, 
identified emergency conditions, allowable overspeeds and 
overtorques, and the effects of temperatures and humidity 
expected in service).

(2) Efek pengoperasian  pesaw at te rb an g  d an  baling-balin , dan  
b a ta sa n  ke la ikudaraan  (The effects of airplane and 
propeller operating and airworthiness limitations).

40. M engubah k e te n tu a n  Sub  B agian E -23.1165 h u ru f  (f), sehingga berbunyi 
sebagai b e r ik u t :

(f) Sebagai tam b ah an , u n tu k  kategori pesaw at kom uter, se tiap  sistem  
pengap ian  m esin  tu rb in  h a ru s  m eru p ak an  beban  elektrikal yang penting  
(In addition, for commuter category airplanes, each turbine engine ignition 
system must be an essential electrical load).

41. M engubah k e te n tu a n  S ub  B agian E-23.1193 h u ru f  (g), sehingga berbunyi 
sebagai b e r ik u t :

(g) Sebagai tam b ah an , u n tu k  sem ua  pesaw at te rbang  dengan  m esin  yang 
d item pelkan  p a d a  fuselage a ta u  p a d a  pylon di b u rita n  fuselage, 
pesaw at te rb an g  h a ru s  d irancang  sehingga tid ak  a d a  api yang berasa l 
dari kom partem en  m esin  d a p a t m asuk , a ik  m elalui opening m au p u n  
bum-through, a ta u  a rea  lain d im ana  kem ungk inan  d a p a t m enyebabkan 
b ah ay a  tam b ah a n  (In addition, for all airplanes with engine(s) 
embedded in the fuselage or in pylons on the aft fuselage, the airplane 
must be designed so that no fire originating in any engine compartment 
can enter, either through openings or by bum-through, any other region 
where it would create additional hazards).

42. M engubah k e te n tu a n  S ub  Bagian E -23.1195 h u ru f  (a), sehingga berbunyi 
sebagai b e rik u t :

(a) U n tu k  sem u a  pesaw at terbang  dengan  m esin  d item pelkan  p ad a  fuselage 
a ta u  p ad a  pylon di b u ritan  fuselage, sistem  pem adam an  api h a ru s  
d ipasang  d an  m em enuhi beberapa  p e rsy ara tan  sebagai b e rik u t (For all 
airplanes with engine(s) embedded in the fuselage or in pylons on the aft 
fuselage, fire extinguishing systems must be installed and compliance 
shown with the following):
(1) Kecuali u n tu k  seksi combustor, tu rb in  d an  tailpipe dalam  

p em asan g an  m esin  tu rb in , yang  m em u at garis a ta u  kom ponen yang 
m em baya ca iran  a ta u  gas m u d ah  te rb a k ar d im an a  api berasa l 
da lam  seksi ini h a ru s  d ipastikan  d a p a t d ikontrol, sistem  
pem ad am an  api h a ru s  d ap a t d igunakan  u n tu k  se tiap  kom partem en 
m esin  (Except for combustor, turbine, and tailpipe sections of turbine 
engine installations that contain lines or components carrying 
flammable fluids or gases for which a fire originating in these sections 
is shown to be controllable, a fire extinguisher system must serve 
each engine compartment);

(2) S istem  pem adam an  api, ju m lah  pe tugas pem adam , tingkat 
kecepatan  discharge d an  d istribusi discharge h a ru s  cu k u p  u n tu k  
m em adam kan  api. S istem  individual “sa tu  kali tem b ak an ” d ap a t 
d igunakan , kecuali u n tu k  m esin  yang  d item pelkan  p ad a  fuselage, 
d im an a  sistem  “d u a  kali tem bakan” yang  d iperlukan  (The fire 
extinguishing system, the quantity of the extinguishing agent, the rate
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of discharge, and the discharge distribution must be adequate to 
extinguish fires. An individual “one shot” system may be used, except 
for engine(s) embedded in the fuselage, where a “two shot” system is 
required).

(3) S istem  pem adam an  api u n tu k  nacelle h a ru s  d a p a t u n tu k  
m elindungi se tiap  kom partem en nacelle secara  s im u ltan  p ad a  sa a t 
pe rlindungan  te lah  d ised iakan  (The fire extinguishing system for a 
nacelle must be able to simultaneously protect each compartment of 
the nacelle for which protection is provided).

43. M engubah k e te n tu a n  S ub  Bagian E -23.1197, sehingga berbunyi sebagai 
b e r ik u t :

23 .1197 B ah an  Pem adam  Api (Fire Extinguishing Agents)

U n tu k  pesaw at terbang  dengan m esin  d item pelkan  p ad a  fuselage 
a ta u  p a d a  pylon di fuselage, m aka  k e te n tu a n  b e rik u t berlaku  (For 
all airplanes with engine(s) embedded in the fuselage or in pylons on 
the aft fuselage the following applies):

(a) B ah an  pem adam  api h a ru s  (Fire extinguishing agents must) -
(1) M am pu m em adam kan  api yang  be rasa l dari k eb ak aran  

ca iran  a ta u  b a h an  m u d ah  te rb a k ar lain  di a rea  yang 
dilindungi dengan  sistem  pem adam an  api (Be capable of 
extinguishing flames emanating from any burning of fluids 
or other combustible materials in the area protected by the 
fire extinguishing system); d an  (and)

(2) Memiliki kestab ilan  p a n as  p a d a  range su h u  yang 
m ungkin  dialam i oleh kom partem en d im ana  
kom partem en  te rseb u t d isim pan  (Have thermal stability 
over the temperature range likely to be experienced in the 
compartment in which they are stored).

(b) J ik a  b a h a n  pem adam  rac u n  d igunakan , h a ru s  d ib u a t 
k e te n tu a n  u n tu k  m encegah k o n sen tras i ca iran  a ta u  u a p  a ir 
yang  m em bahayakan  (dari kebocoran se lam a pengoperasian  
pesaw at te rbang  secara  norm al a ta u  sebagai hasil dari 
p em buangan  a la t pem adam  api di d a ra t a ta u  pad a  sa a t 
terbang) dari m asu k  ke dalam  kom partem en personil, 
w a lau p u n  begitu  k e ru sak an  m ungkin  m asih  te tap  ad a  dalam  
sistem  pem adam an. Hal ini h a ru s  d a p a t d itu n ju k k an  dalam  
pengu jian  kecuali u n tu k  sistem  pem adam an  api u n tu k  
kom partem en  built-in carbon dioxide fuselage yang  (If any 
toxic extinguishing agent is used, provisions must be made to 
prevent harmful concentrations of fluid or fluid vapors (from 
leakage during normal operation of the airplane or as a result of 
discharging the fire extinguisher on the ground or in flight) from 
entering any personnel compartment, even though a defect may 
exist in the extinguishing system. This must be shown by test 
except for built-in carbon dioxide fuselage compartment fire 
extinguishing systems for which) -
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(1) 5 pon a ta u  k u ran g  karbon  d ioksida ak an  d ibuang , sesua i 
dengan  p ro sesd u r kendali api yang  te lah  d iterb itkan , ke 
dalam  kom partem en fuselage (Five pounds or less of 
carbon dioxide will be discharged, under established fire 
control procedures, into any fuselage compartment)-, a ta u
M

(2) P era la tan  pelindung p ern afasan  te rsed ia  bagi setiap  k ru  
pesaw at terbang  yang sedang  be rtu g as dalam  
penerbangan  (Protective breathing equipment is available 
for each flight crewmember on flight deck duty).

44. M engubah k e te n tu a n  S ub  Bagian E -23.1199, sehingga berbunyi sebagai 
b e r ik u t :

23.1199 W adah B ah an  Pem adam  (Extinguishing Agent Containers)

U n tu k  sem u a  pesaw at terbang  dengan  m esin  d item pelkan pada  
fuselage a ta u  pylon di aft fuselage k e te n tu a n  b erik u t berlaku  (For 
all airplanes with engine(s) embedded in the fuselage or in pylons on 
the aft fuselage the following applies):

(a) Setiap  w adah  b ah an  pem adam  api h a ru s  mem iliki pelepas 
tek a n an  yang  berguna  u n tu k  m encegah terjad inya  ledakan  
k a re n a  ad an y a  tek an an  yang b e sa r dari dalam  (Each 
extinguishing agent container must have a pressure relief to 
prevent bursting of the container by excessive internal 
pressures).

(b) A khir pem buangan  dari se tiap  garis pem buangan  dari 
sam b u n g an  pelepas tek an an  h a ru s  d item patan  sehingga 
p em b u an g an  b a h an  pem adam  api tidak  ak an  m eru sak  
pesaw at terbang. G aris ini ju g a  h a ru s  d item patkan  a ta u  
d ilindungi u n tu k  m encegah pen y u m b a tan  ak ib a t es a ta u  
b a h a n  lain  (The discharge end of each discharge line from a 
pressure relief connection must be located so that discharge of 
the fire extinguishing agent would not damage the airplane. 
The line must also be located or protected to prevent clogging 
caused by ice or other foreign matter).

(c) S eb u ah  a la t h a ru s  d ised iakan  u n tu k  setiap  w adah  b a h an  
pem adam  api u n tu k  m en u n ju k k an  bahw a w adah  telah  
d ikosongkan a ta u  tek an an  charging di baw ah k eb u tu h a n  
m in im um  yang te lah  d ite tapkan  agar d a p a t berja lan  sesua i 
fungsinya (A means must be provided for each fire 
extinguishing agent container to indicate that the container has 
discharged or that the charging pressure is below the 
established minimum necessary for proper functioning).

(d) S u h u  w adah  h a ru s  dijaga, se su a i dengan  p e rsy ara tan  
pengoperasian , u n tu k  m encegah tek a n an  di dalam  kon taner 
dari h a l (The temperature of each container must be 
maintained, under intended operating conditions, to prevent the 
pressure in the container from) -
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(1) J a tu h  di baw ah k e b u tu h a n  agar m am pu  m em berikan 
kecepatan  pem buangan  yang cu k u p  (Falling below that 
necessary to provide an adequate rate of discharge); a ta u
M

(2) Naik cu k u p  tinggi yang m enyebabkan  pem buangan  yang 
p rem a tu r (Rising high enough to cause premature 
discharge).

(e) J ik a  k ap su l pyrotechnic d igunakan  u n tu k  m em buang 
b a h a n  pem adam  api, se tiap  w adah  h a ru s  d ipasang  
sehingga p e rsy ara tan  su h u  tidak  ak an  m engak ibatkan  
k e ru sa k a n  kap su l pyrotechnic yang  berbahaya  (If a 
pyrotechnic capsule is used to discharge the extinguishing 
agent, each container must be installed so that temperature 
conditions will not cause hazardous deterioration of the 
pyrotechnic capsule).

45. M engubah k e te n tu a n  Sub  Bagian E -23.1199, sehingga berbunyi sebagai 
b e r ik u t :

23.1201 Materi S istem  Pem adam an Api (Fire Extinguishing System Materials)

U n tu k  sem u a  pesaw at terbang  dengan  m esin  d item pelkan p ad a  
fuselage a ta u  pad a  pylon di a /f fuselage b e rlak u  ha l-ha l sebagai 
b e rik u t (For all airplanes with engine(s) embedded in the fuselage or 
in pylons on the aft fuselage the following applies):

(a) M aterial sistem  pem adam an  api tidak  boleh bereaksi secara  
k im ia dengan  b ah an  pem adam  sehingga d a p a t m enyebabkan  
b ah ay a  (No material in any fire extinguishing system may react 
chemically with any extinguishing agent so as to create a 
hazard).

(b) Setiap  kom ponen sistem  pad a  kom partem en  m esin  h a ru s  an ti 
api (Each system component in an engine compartment must be 
fireproof.

46. M engubah k e te n tu a n  Sub  B agian F-23.1301, sehingga berbunyi sebagai 
b e r ik u t :

23.1301 F ungsi d an  in sta las i (Function and installation).

Setiap b a ran g  dari p e ra la tan  yang d ipasang  h a ru s  (Each item of 
installed equipment must) -

(a) J e n is  d an  desainnya  h a ru s  sesu a i dengan  fungsi yang 
d im ak su d k an  (Be of a kind and design appropriate to its 
intended function).

(b) D iberi label sesua i dengan  identifikasi, fungsi a ta u  b a ta sa n  
pengoperasian  a ta u  kom binasi ketiga faktor te rseb u t (Be 
labeled as to its identification, function, or operating limitations, 
or any applicable combination of these factors); d an  (and)

(c) D ipasang  sesu a i dengan b a ta sa n  yang  a d a  p ad a  p era la tan  
te rse b u t (Be installed according to limitations specified for that 
equipment).
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47. M engubah k e te n tu a n  S ub  B agian F-23.1303 h u ru f  (c) , sehingga berbunyi 
sebagai b e r ik u t :

(c) Ind ikato r a ra h  m agnetik  (A magnetic direction indicator).

48. M enam bah 23 .1306  di a n ta ra  23 .1305 d an  23 .1307  p ad a  Sub  B agian F, 
yang berbuny i sebagai b e r ik u t :

23 .1306  P erlindungan  Sistem  E lektronik d an  E lektrik  te rh ad ap  Petir 
(Electrical and electronic system lightning protection).

(a) Setiap  sistem  elektronik  d an  elektrikal, d im ana  jik a  terganggu 
fungsinya, ak an  m engganggu p enerbangan  d an  p en d ara tan  
pesaw at terbang , h a ru s  d irancang  d an  d ip asan g  sehingga (Each 
electrical and electronic system that performs a function, for 
which failure would prevent the continued safe flight and landing 
of the airplane, must be designed and installed so that)—
(1) F ungsinya tidak  te rp en g aru h  p a d a  sa a t d an  setelah  

pesaw at terbang  te rk en a  petir (The function is not 
adversely affected during and after the time the airplane is 
exposed to lightning); d an  (and)

(2) S istem  otom atis kem bali p ad a  kondisi norm al segera 
se te lah  pesaw at terbang  te rk en a  petir (The system 
automatically recovers normal operation of that function in 
a timely manner after the airplane is exposed to lightning).

(b) U n tu k  pesaw at te rbang  yang d ise tu ju i u n tu k  m elakukan
p enerbangan  in stru m en t, se tiap  sistem  elektrikal dan
elek tron ik  yang bila gagal berfungsi a k an  m engurangi 
kem am p u an  pesaw at terbang  a ta u  kem am p u an  k ru  pesaw at 
u d a ra  u n tu k  m erespon k ead aan  operasi yang  tidak  baik, h a ru s  
d irancang  d an  d ipasang  sehingga operasi pesaw at d ap a t 
kem bali norm al segera setelah  pesaw at te rb an g  te rk en a  petir 
(For airplanes approved for instrument flight rules operation, 
each electrical and electronic system that performs a function, for 
which failure would reduce the capability of the airplane or the 
ability of the flightcrew to respond to an adverse operating 
condition, must be designed and installed so that the function 
recovers normal operation in a timely manner after the airplane 
is exposed to lightning).

49. M enam bah 23 .1308  di a n ta ra  23 .1307 d an  23 .1309  p ad a  Sub  Bagian F, 
yang berbuny i sebagai b e r ik u t :

23 .1308  P erlindungan  te rh ad ap  High-Intensity Radiated Field (HIRF) {High- 
intensity Radiated Fields (HIRF) Protection).

(a) Kecuali te lah  d ijelaskan dalam  p arag raf (d) seksi ini, setiap  
sistem  elektrikal d an  elektronik  d im an a  bila terjad i 
kegagalan  fungsi m enyebabkan gangguan  k eselam atan  pada  
s a a t  pesaw at te rbang  d an  m endara t, h a ru s  d irancang  d an  
d ipasang  agar (Except as provided in paragraph (d) of this 
section, each electrical and electronic system that performs a 
function whose failure would prevent the continued safe flight 
and landing of the airplane must be designed and installed so 
that)—
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(1) F ungsinya tidak  ak an  m em baw a p en g aru h  b u ru k  selam a 
d an  sete lah  pesaw at terbang  te rk en a  lingkungan  HIRF I, 
seperti d ije laskan  dalam  A pendiks J  bag ian  ini (The 
function is not adversely affected during and after the time 
the airplane is exposed to HIRF environment I, as 
described in appendix J  to this part);

(2) S istem  ak an  otom atis kem bali p ad a  fungsi operasi 
norm al, segera setelah  pesaw at te rbang  terbang  terkena  
lingkungan  HIRF I, seperti d ije laskan  p ad a  Apendiks J  
bag ian  ini, kecuali sistem  recovery te rse b u t m engganggu 
sistem  operasional a ta u  fungsional lain  (The system 
automatically recovers normal operation of that function, in 
a timely manner, after the airplane is exposed to HIRF 
environment I, as described in appendix J  to this part, 
unless the system's recovery conflicts with other 
operational or functional requirements of the system); d an  
(and)

(3) S istem  tidak  ak an  b e rpengaruh  b u ru k  selam a dan  
se te lah  pesaw at te rbang  te rk en a  lingkungan  HIRF II, 
seperti d ije laskan  dalam  A pendiks J  bagian  ini (The 
system is not adversely affected during and after the time 
the airplane is exposed to HIRF environment II, as 
described in appendix J  to this part).

(b) Setiap  sistem  elektrikal d an  elektronik  yang  b ila  fungsinya 
gagal beroperasi ak an  m engurangi kem am puan  pesaw at 
te rbang  a ta u  kem am puan  k ru  pesaw at u d a ra  u n tu k  
m elakukan  tin d ak an  te rh ad ap  kondisi pengoperasian  yang 
k u ran g  baik  h a ru s  d irancang  d an  d ipasang  agar sistem  tidak  
te rp en g aru h  ketika  a la t yang m en ja lankan  fungsi te rseb u t 
te rk en a  equipment HIRF test level 1 or 2 sebagaim ana 
d ije laskan  dalam  A pendiks J  bagian  ini (Each electrical and 
electronic system that performs a function whose failure would 
significantly reduce the capability of the airplane or the ability 
of the flightcrew to respond to an adverse operating condition 
must be designed and installed so the system is not adversely 
affected when the equipment providing the function is exposed 
to equipment HIRF test level 1 or 2, as described in appendix J  
to this part).

(c) Setiap  sistem  elektrikal d an  e lektronik  yang  bila fungsinya 
gagal beroperasi ak an  m engurangi kem am p u an  pesaw at 
te rbang  a ta u  kem am puan  k ru  pesaw at u d a ra  u n tu k  
m elakukan  tin d ak an  te rh ad ap  kondisi pengoperasian  yang 
k u ran g  baik  h a ru s  d irancang  d an  d ipasang  agar sistem  tidak  
te rp en g aru h  ketika  a la t yang m en ja lankan  fungsi te rseb u t 
te rk en a  equipment HIRF test level 3 sebagaim ana  dijelaskan 
dalam  Apendiks J  bagian  ini (Each electrical and electronic 
system that performs a function whose failure would reduce 
the capability of the airplane or the ability of the flightcrew to 
respond to an adverse operating condition must be designed 
and installed so the system is not adversely affected when the 
equipment providing the function is exposed to equipment HIRF 
test level 3, as described in appendix J  to this part).
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(d) S istem  elektrikal a ta u  e lektronik  d im an a  bila terjadi 
kegagalan  fungsi m enyebabkan gangguan  k eselam atan  pad a  
sa a t pesaw at te rbang  d an  m endara t, h a ru s  d irancang  d an  
d ip asan g  ta n p a  m em enuhi k e te n tu a n  p arag raf (a) (An 
electrical or electronic system that performs a function whose 
failure would prevent the continued safe flight and landing of 
an airplane may be designed and installed without meeting 
the provisions of paragraph (a) provided)—
(1) S istem  sebelum nya te lah  m en u n ju k k an  pem enuhan  

te rh ad ap  p e rsyara tan  k h u su s  u n tu k  HIRF, d ijelaskan 
dalam  CASR 21.16  (The system has previously been 
shown to comply with special conditions for HIRF, 
prescribed under CASR 21.16).

(2) K arak teristik  sistem  im u n itas  HIRF tidak  b e ru b ah  sejak  
p em en u h an  p e rsy ara tan  k h u su s  d itu n ju k k an  (The HIRF 
immunity characteristics of the system have not changed 
since compliance with the special conditions was 
demonstrated); d an  (and)

(3) M enyediakan d a ta  yang d igunakan  u n tu k  m en u n ju k k an  
p em en u h an  p e rsy ara tan  k h u su s  (The data used to 
demonstrate compliance with the special conditions is 
provided).

50. M engubah k e te n tu a n  Sub  Bagian F-23.1309, sehingga berbunyi sebagai 
b e r ik u t :

23 .1309 P era la tan , S istem  dan  P em asangan  (Equipment, Systems, and 
Installations)

P ersy a ra tan  p ad a  bagian  ini, kecuali te lah  d ijelaskan dalam  
p a rag ra f (a) sam pai (d), sebgai tam b ah an  p d a  p e rsy ara tan  desain  
k h u su s  CASR bagian  23, u n tu k  p e ra la tan  a ta u  sistem  yang 
te rp asan g  p a d a  pesaw at terbang. Bagian ini ad a lah  p e ra tu ran  
p e rsy a ra ta n  u m u m  d an  tidak  m en iadakan  p e rsy a ra tan  yang  d ia tu r 
da lam  bagian  lain  dari CASR bagian  23 ini (The requirements of this 
section, except as identified in paragraphs (a) through (d), are 
applicable, in addition to specific design requirements of CASR part 
23, to any equipment or system as installed in the airplane. This 
section is a regulation of general requirements and does not 
supersede any requirements contained in another section of CASR 
part 23).

(a) P era la tan  d an  sistem  pesaw at te rbang  h a ru s  d irancang  d an  
d ipasang  agar (The airplane equipment and systems must be 
designed and installed so that):
(1) P era la tan  d an  sistem  yang d ib u tu h k a n  u n tu k  sertifikasi 

tipe a ta u  u n tu k  pengoperasian  h a ru s  beroperasi sesua i 
dengan  p e rsy ara tan  lingkungan  d an  pengopeasian  
pesaw at u d a ra , te rm asu k  efek tidak  langsung  dari 
sam b aran  petir (Those required for type certification or by 
operating rules perform as intended under the airplane 
operating and environmental conditions, including the 
indirect effects of lightning strikes).
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(2) P era la tan  d an  sistem  tidak  b erp en g aru h  b u ru k  te rh ad ap  
kese lam atan  pesaw at te rbang  a ta u  penum pang , a ta u  
fungsi pe ra la tan  d an  sistem  te rm u a t dalam  parag raf
(a)(1) bagian  ini (Any equipment and system does not 
adversely affect the safety of the airplane or its 
occupants, or the proper functioning of those covered by 
paragraph (a)(1) of this section).

(b) K eadaan kegagalan m inor, m ayor, b e rb ah ay a  a ta u  bencana  
besar, yang  terjad i se lam a Type Inspection Authorization 
a ta u  pengujian  sertifikat te rbang  D itjen H ubud , h a ru s  
m em iliki analis is  a k a r m asa lah  d an  tin d ak an  perba ikan  
(Minor, major, hazardous, or catastrophic failure condition(s), 
which occur during Type Inspection Authorization or DGCA 
flight-certification testing, must have root cause analysis and 
corrective action).

(c) S istem  pesaw at te rbang  d an  kom ponen terka it
d ipertim bangkan  u n tu k  d ip isah  d an  te rk a it dengan  sistem  
lain, h a ru s  d irancang  dan  d ipasang  agar (The airplane
systems and associated components considered separately 
and in relation to other systems, must be designed and 
installed so that):
(1) Setiap  kondisi kegagalan k a re n a  b en can a  tidak  m ungkin  

terjad i secara  ekstrim  d an  tid ak  d isebabkan  oleh 
kegagalan tunggal (Each catastrophic failure condition is 
extremely improbable and does not result from a single 
failure);

(2) Setiap  kondisi kegagalan yang  b erb ah ay a  berja rak  
san g a t ja u h  (Each hazardous failure condition is 
extremely remote); d an  (and)

(3) Setiap  kondisi kegagalan m ayor le taknya ja u h  terpencil 
(Each major failure condition is remote).

(d) Inform asi te rka it kondisi pengoperasian  sistem  yang tidak  
am an  h a ru s  d iberikan  secara  tep a t w ak tu  kepada  k ru  agar 
m ereka  d a p a t m engam bil tin d ak an  perba ikan  yang  sesuai. 
P eringatan  yang tep a t h a ru s  d iberikan  jik a  k esad a ran  pilot 
a ta u  tin d ak an  perba ikan  d ib u tu h k an . S istem  d an  control, 
te rm asu k  ta n d a  d an  isyarat, h a ru s  d irancang  u n tu k  
m em inim alisasi k esa lah an  k ru  yang  a k an  m enyebabkan 
b ah ay a  tam b ah an  (Information concerning an unsafe system 
operating condition must be provided in a timely manner to the 
crew to enable them to take appropriate corrective action. An 
appropriate alert must be provided if immediate pilot 
awareness and immediate or subsequent corrective action is 
required. Systems and controls, including indications and 
annunciations, must be designed to minimize crew errors 
which could create additional hazards).
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51. M enam bah 23 .1310  sebelum  23.1311 pad a  S ub  B agian F, yang berbunyi 
sebagai b e r ik u t :

23 .1310  K apasitas S um ber Tenaga d an  D istribusi (Power source capacity 
and distribution).

(a) Setiap  pem asangan  sistem  yang  fungsinya d ib u tu h k an  
u n tu k  sertifikasi tipe a ta u  u n tu k  m em enuhi p e rsy ara tan  
pengoperasian  d an  m em b u tu h k an  su m b er tenaga, adalah  
“beban  penting” pad a  sum ber tenaga. S um ber tenaga  dan  
sistem  h a ru s  d a p a t m em berikan  beban  tenaga  pad a  
kom binasi pengoperasian  yang m ungkin  terjad i d an  u n tu k  
lam a w ak tu  yang d im ungkinkan  (Each installation whose 
functioning is required for type certification or under operating 
rules and that requires a power supply is an “essential load” 
on the power supply. The power sources and the system must 
be able to supply the following power loads in probable 
operating combinations and for probable durations):
(1) B eban yang  te rh u b u n g  dengan  sistem  yang  berfungsi 

dengan  norm al (Loads connected to the system with the 
system functioning normally).

(2) B eban yang penting, se te lah  kegagalan penggerak 
u tam a , power converter, a ta u  a la t peny im panan  energy 
(Essential loads, after failure of any one prime mover, 
power converter, or energy storage device).

(3) B eban pen ting  sete lah  kegagalan (Essential loads after 
failure of)—
(i) S a tu  m esin  p ad a  pesaw at m esin  berm esin  ganda 

(Any one engine on two-engine airplanes); d an  (and)
(ii) D ua m esin  pad a  pesaw at te rbang  dengan  tiga m esin  

a ta u  lebih (Any two engines on airplanes with three 
or more engines).

(4) B eban penting  u n tu k  su m b er tenaga  a lterna tif 
d ib u tu h k a n , se telah  kegagalan a ta u  m alfungsi pada  
sa lah  sa tu  sistem  sum ber tenaga, sistem  d istribusi a ta u  
sistem  u tilisasi lain  (Essential loads for which an 
alternate source of power is required, after any failure or 
malfunction in any one power supply system, distribution 
system, or other utilization system).

(b) D alam  m en en tu k an  k esesu a ian  dengan  p arag raf (a)(2) dan
(3) bag ian  ini, beban  tenaga  h a ru s  d iasu m sik an  u n tu k  
d ikurang i sesua i dengan  p ro sed u r monitoring konsisten  
dengan  keselam atan  dari jen is  pengoperasian  yang 
d isetu ju i. B eban yang  tidak  d ib u tu h k a n  p ad a  penerbangan  
yang  dikontrol, tid ak  perlu  d ipertim bangkan  p ad a  kondisi 
tidak  beroperasinya  d u a  m esin  p a d a  pesaw at terbang  
dengan  tiga m esin  a ta u  lebih (In determining compliance with 
paragraphs (a)(2) and (3) of this section, the power loads may 
be assumed to be reduced under a monitoring procedure 
consistent with safety in the kinds of operation authorized. 
Loads not required in controlled flight need not be considered 
for the two-engine-inoperative condition on airplanes with 
three or more engines).
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52. M engubah k e te n tu a n  Sub  Bagian F -2 3 .1311 h u ru f  (a) d an  (b), sehingga 
berbunyi sebagai b e r ik u t :

(a) Ind ikato r p e tu n ju k  elektronik, te rm asu k  yang  m em iliki fitur yang 
m em b u at isolasi dan  kebebasan  a n ta ra  sistem  in s tru m e n t pem bangkit 
tenaga  yang  tidak  p rak tis  (Electronic display indicators, including those 
with features that make isolation and independence between powerplant 
instrument systems impractical), h a ru s  (must):
(1) M em enuhi p e rsy ara tan  su su n a n  d an  ja ra k  p an d an g  seperti d ia tu r 

da lam  bagian  23.1321 (Meet the arrangement and visibility 
requirements of sec. 23.1321).

(2) M udah  d ibaca  dalam  keadaan  pencahayaan  ap ap u n  di dalam  
kokpit, te rm asu k  cahaya m a tah a ri langsung, dengan 
m em pertim bangkan  tingkat kecerahan  layar elektronik  yang 
d ih a rap k an  p ad a  ind ikator p e tu n ju k  elektronik. B a tasan  yang 
spesifik p a d a  sistem  tam pilan  h a ru s  te rm u a t da lam  Instructions for 
Continued Airworthiness seperti d ip ersy ara tk an  dalam  23.1529 
(Be easily legible under all lighting conditions encountered in the 
cockpit, including direct sunlight, considering the expected electronic 
display brightness level at the end of an electronic display indictor's 
useful life. Specific limitations on display system useful life must be 
contained in the Instructions for Continued Airworthiness required by 
sec. 23.1529).

(3) T idak m enghalangi tam pilan  dari posisi pesaw at terbang, 
kecepatan  u d a ra , ketinggian a ta u  pa ram ete r pem bangkit enaga 
yang  d ib u tu h k a n  bagi pilot u n tu k  m en g a tu r tenaga  di dalam  
b a ta sa n -b a ta sa n  yang te lah  d iten tu k an , p ad a  m ode pengoperasian  
norm al (Not inhibit the primary display of attitude, airspeed, 
altitude, or powerplant parameters needed by any pilot to set power 
within established limitations, in any normal mode of operation).

(4) T idak m enghalangi tam pilan  u ta m a  dari pa ram ete r m esin  yang 
d ib u tu h k a n  bagi pilot u n tu k  d a p a t m en g a tu r dengan  tep a t dan  
m engaw asi b a ta sa n  pem bangkit tenaga  p a d a  m ode m esin  m ulai 
d ioperasikan  (Not inhibit the primary display of engine parameters 
needed by any pilot to properly set or monitor powerplant limitations 
during the engine starting mode of operation).

(5) U n tu k  sertifikasi operasi Instrument Flight Rules (IFR), memiliki 
ind ika to r a ra h  m agnetic d an  altim eter m ekan ik  sekunder, ind ikator 
k ecep atan  u d a ra , d an  in s tru m en t posisi pesaw at terbang  a ta u  
p a ram ete r tam pilan  elektronik  u n tu k  ketinggian, kecepatan  u d a ra  
d an  posisi yang  te rp isah  dari sistem  tenaga  elektrik  yang u tam a  
dari pesaw at terbang. In strum en  sek u n d er te rse b u t d a p a t d ipasang  
p a d a  posisi panel yang d ip indahkan  dari p isisi u ta m a  sebagaim ana 
d ije laskan  dalam  bagian  23.1321 (d), tap i h a ru s  d ile takkan  d im ana  
in s tru m e n t te rseb u t m em enuhi p e rsy ara tan  ja ra k  pan d an g  pilot 
sebagaim ana  d ia tu r  dalam  bagian  23.1321(a) (For certification for 
Instrument Flight Rules (IFR) operations, have an independent 
magnetic direction indicator and either an independent secondary 
mechanical altimeter, airspeed indicator, and attitude instrument or 
an electronic display parameters for the altitude, airspeed, and 
attitude that are independent from the airplane's primary electrical 
power system. These secondary instruments may be installed in 
panel positions that are displaced from the primary positions 
specified by sec. 23.1321(d), but must be located where they meet 
the pilot's visibility requirements of sec. 23.1321(a)).

- 55 -



(6) M enggabungkan isyara t sensorik  yang  m em berikan  pan d an g an  
sekilas m engenai kecepatan , jik a  sesua i, inform asi tren  
b e rd a sa rk an  param eter d itam pilkan  bagi pilot (Incorporate sensory 
cues that provide a quick glance sense of rate and, where 
appropriate, trend information to the parameter being displayed to 
the pilot).

(7) M enggabungkan tam pilan  visual dari p e n an d a  in s tru m e n t seperti 
d ip ersy ara tk an  bagian  23.1541 hingga 23 .1553 , a ta u  tam pilan  
v isual u n tu k  m em peringatkan  pilot jik a  terjad i kejadian  
operasional abnorm al a ta u  m endekati b a ta sa n  yang telah  
d iten tu k an , u n tu k  setiap  param eter yang b u tu h  u n tu k  d itam pilkan  
p ad a  bag ian  ini (Incorporate equivalent visual displays of the 
instrument markings required by secs. 23.1541 through 23.1553, or 
visual displays that alert the pilot to abnormal operational values or 
approaches to established limitation values, for each parameter 
required to be displayed by this part).

(b) Ind ikato r tam pilan  elektronik, te rm asu k  sistem  d an  pem asangan  
m ereka, d a n  m em pertim bangkan  sistem  pesaw at te rbang  lain, h a ru s  
d irancang  agar inform asi yang pen ting  u n tu k  kese lam atan  
p enerbangan  d a p a t te rsed ia  dalam  sa tu  detik  oleh k ru  dengan 
tin d ak an  tunggal pilot a ta u  dengan a la t o tom atis u n tu k  operasi yang 
am an , se te lah  terjad i kegagalan tunggal a ta u  kom binasi beberapa  
kegagalan  yang  m ungkin  terjad i (The electronic display indicators, 
including their systems and installations, and considering other airplane 
systems, must be designed so that one display of information essential 
for continued safe flight and landing will be available within one second 
to the crew by a single pilot action or by automatic means for continued 
safe operation, after any single failure or probable combination of 
failures).

53. M engubah k e te n tu a n  S ub  Bagian F -2 3 .1323 h u ru f  (e), sehingga berbunyi 
sebagai b e r ik u t :

(e) Sebagai tam b ah a n , u n tu k  pesaw at kategori norm al, utility, dan  
ak roba tik  berm esin  multiengine jet dengan  b e ra t lebih dari 6 .000 pon 
b e ra t m aksim um  d an  pesaw at terbang  te rbang  kategori kom uter, 
se tiap  sistem  h ra u s  dikalibrasi u n tu k  m en en tu k an  k esa lah an  sistem  
se lam a accelerate-takeoff ground run. K alibrasi ground run h a ru s  
d ite n tu k an  (In addition, for normal, utility, and acrobatic category 
multiengine jets of more than 6,000 pounds maximum weight and 
commuter category airplanes, each system must be calibrated to 
determine the system error during the accelerate-takeoff ground run. The 
ground run calibration must be determined)—
(1) D ari 0 ,8  nilai m inim um  V I sam pai nilai m aksim um  V2, dengan 

m em pertim bangka ja n g k a u an  ketinggian d an  b e ra t yang d ise tu ju i 
(From 0.8 of the minimum value of Vito the maximum value of V2, 
considering the approved ranges of altitude and weight); d an  (and)

(2) K alibrasi ground run h a ru s  d iten tu k an  dengan  m enganggap terjad i 
kegagalan  m esin  pad a  nilai m inim um  VI (The ground run 
calibration must be determined assuming an engine failure at the 
minimum value of VI).
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54. M engubah k e te n tu a n  S ub  B agian F-23.1331 h u ru f  (c), sehingga berbunyi 
sebagai b e r ik u t :

(c) U n tuk  sertifikasi pengoperasian  Instrument Flight Rules (IFR) d an  u n tu k  
kepala, ketinggian, kecepatan  u d a ra  d an  posisi pesw at, paling sedikit 
h a ru s  (For certification for Instrument Flight Rules (IFR) operations and 
for the heading, altitude, airspeed, and attitude, there must be at least):
(1) D ua su m b er ten ag a  yang te rp isah  (tidak d igerakkan  oleh m esin  

yang  sam a  p ad a  pesaw at terbang  m ultiengine), d an  a la t o tom atis 
a ta u  m an u a l u n tu k  m em ilih se tiap  su m b er tenaga  (Two 
independent sources of power (not driven by the same engine on 
multiengine airplanes), and a manual or an automatic means to select 
each power source)-, a ta u  (or)

(2) P aram eter tam pilan  yang te rp isah  u n tu k  heading, ketinggian, 
k ecep atan  u d a ra , d an  posisi yang m em iliki su m b er tenaga  te rp isah  
dari sistem  tenaga  elektrikal yang u ta m a  (A separate display of 
parameters for heading, altitude, airspeed, and attitude that has a 
power source independent from the airplane's primary electrical 
power system).

55. M engubah k e te n tu a n  S ub  Bagian F-23.1353 h u ru f  (h), sehingga berbunyi 
sebagai b e r ik u t :

(h) (1) P ada  sa a t sistem  pem bangkit tenaga  lis trik  m engalam i
k e ru sak a n , ba te ra i h a ru s  d a p a t m em berikan  tenaga  listrik  p ad a  
beban  te rseb u t yang penting  u n tu k  kese lam atan  penerbangan  
d an  p en d a ra ta n  dalam  (In the event of a complete loss of the 
primary electrical power generating system, the battery must be 
capable of providing electrical power to those loads that are 
essential to continued safe flight and landing for)-.
(i) Paling sedik it 30 m enit u n tu k  pesaw at te rbang  yang

disertifikasi dengan  ketinggian m aksim um  25 .000  kaki a ta u  
k u ran g  (At least 30 minutes for airplanes that are certificated 
with a maximum altitude o f25,000feet or less); d an  (and)

(ii) Paling sedik it 60 m enit u n tu k  pesaw at te rbang  yang
disertifikasi dengan  ketinggian m aksim um  lebih dari 25.000 
kak i (At least 60 minutes for airplanes that are certificated with 
a maximum altitude over 25,000feet).

(2) Periode w ak tu  te rm asu k  w ak tu  u n tu k  m engenali k e ru sak an  
ten ag a  yang  d ihasilkan  dan  u n tu k  m engam bil tin d ak an  yang 
se su a i (The time period includes the time to recognize the loss of 
generated power and to take appropriate load shedding action).

56. M engubah k e te n tu a n  S ub  Bagian F-23.1431 h u ru f  (a), sehingga berbunyi 
sebagai b e rik u t :

(a) D alam  m en u n ju k k an  p em enuhan  p e rsy a ra tan  sebagaim aa d ia tu r 
dalam  bagian  23 .1309  (a), (b d an  (c) dengan  m em perha tikan  p era la tan  
radio d an  elek tron ik  se rta  pem asangannya, kondisi lingkungan  yang 
kritis  h a ru s  d ip erh a tik an  (In showing compliance with sec. 23.1309(a),
(b), and (c) with respect to radio and electronic equipment and their 
installations, critical environmental conditions must be considered).
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57. M engubah k e te n tu a n  Sub  Bagian F-23.1443, sehingga berbunyi sebagai 
b e r ik u t :

23 .1443 M assa M inim um  Aliran Pasokan  Oksigen (Minimum mass Flow of
Supplemental Oxygen)
(a) J ik a  pesaw at te rbang  ak an  disertifikasi di a ta s  41 .000  kaki, 

sistem  aliran  oksigen h a ru s  d ised iakan  u n tu k  setiap  
pen u m p an g  (If the airplane is to be certified above 41,000 feet, 
a continuous flow oxygen system must be provided for each 
passenger).

(b) J ik a  p e ra la tan  a liran  oksigen terpasang , pem ohon h a ru s  
m en u n ju k k an  p em enuhan  p e rsy ara tan  p arag raf (b)(1) dan  
(b)(2) a ta u  parag raf (b)(3) bagian  ini (If continuous flow oxygen 
equipment is installed, an applicant must show compliance 
with the requirements of either paragraphs (b)(1) and (b)(2) or 
paragraph (b)(3) of this section):
(1) U n tu k  setiap  penum pang , m asa  m in im um  u n tu k  a liran  

oksigen tam b ah an  pad a  ketinggian tek a n an  kab in  yang 
berbeda-beda tidak  boleh k u ran g  dari a liran  yang 
d ib u tu h k a n  u n tu k  m enjaga, se lam a p roses in sp irasi d an  
ke tika  m enggunakan  pe ra la tan  oksigen (term asuk  
m asker), tek an an  parsia l oksigen p ad a  trak ea  sebagai 
b e rik u t (For each passenger, the minimum mass flow of 
supplemental oxygen required at various cabin pressure 
altitudes may not be less than the flow required to 
maintain, during inspiration and while using the oxygen 
equipment (including masks) provided, the following mean 
tracheal oxygen partial pressures):
(i) Pada ketinggian tek an an  kab in  di a ta s  10.000 

hingga 18.500 kaki, tek a n an  pars ia l oksigen pad a  
trak e a  100m m  Hg ketika  bernafas 15 liter per m enit, 
Body Temperature, Pressure, Saturated (BTPS) dan  
dengan  volume tidal 700cc dengan  interval w ak tu  
yang  k o n stan  d ian ta ra  resp irasi (At cabin pressure 
altitudes above 10,000 feet up to and including 
18,500 feet, a mean tracheal oxygen partial pressure 
of 100mm Hg when breathing 15 liters per minute, 
Body Temperature, Pressure, Saturated (BTPS) and 
with a tidal volume of 700cc with a constant time 
interval between respirations).

(ii) Pada ketinggian tek an an  kab in  di a ta s  18.500 kaki 
sam pai dengan  40 .000  kaki, tek a n an  parsia l oksigen 
p ad a  trak ea  83m m  Hg ke tika  bernafas 301iter per 
m enit, BTPS, d an  dengan  volum e tidal l.lOOcc 
dengan  interval w ak tu  k o n stan  yang  k o n stan  di 
a n ta ra  resp irasi (At cabin pressure altitudes above 
18,500 feet up to and including 40,000 feet, a mean 
tracheal oxygen partial pressure of 83.8mm Hg when 
breathing 30 liters per minute, BTPS, and with a tidal 
volume of l,100cc with a constant time interval 
between respirations).
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(2) U n tu k  setiap  k ru  pesaw at u d a ra , m a ssa  m inim um  tidak  
boleh k u ran g  dari a liran  yang  d ib u tu h k a n  u n tu k  
m enjaga, se lam a proses insp irasi, tek a n an  parsia l oksigen 
p ad a  trak e a  149m m  Hg ketika  b ernafas  15 liter per m enit, 
BTPS, dan  dengan volum e tidal m aksim al 700cc dengan 
in terval w ak tu  k onstan  di a n ta ra  resp irasi (For each flight 
crewmember, the minimum mass flow may not be less than 
the flow required to maintain, during inspiration, a mean 
tracheal oxygen partial pressure of 149mm Hg when 
breathing 15 liters per minute, BTPS, and with a maximum 
tidal volume of 700cc with a constant time interval between 
respirations).

(3) M assa m inim um  aliran  oksigen tam b ah a n  u n tu k  setiap  
p enum pang  tidak  boleh k u ran g  dari a p a  yang 
d itu n ju k k an  pad a  gam bar b erik u t u n tu k  setiap  ketinggian 
h ingga ketinggian m aksim um  dari pesaw at terbang  (The 
minimum mass flow of supplemental oxygen supplied for 
each user must be at a rate not less than that shown in the 
following figure for each altitude up to and including the 
maximum operating altitude of the airplane).

(c) J ik a  p e ra la tan  yang  d im in ta  te lah  d ipasang  u n tu k  d igunakan  
oleh k ru  pesaw at u d a ra , m asa  m in im um  a liran  oksigen 
tam b ah a n  yang d ib u tu h k a n  oleh k ru  pesaw at u d a ra  tidak  
boleh k u ran g  dari a liran  yang  d ib u tu h k a n  selam a p roses 
insp irasi, u n tu k  m enjaga tek an an  parsia l oksigen pada  
tra k e a l2 2 m m  Hg hingga d an  te rm asu k  ketinggian tek an an  
kab in  35 .000  kaki, d an  95 persen  oksigen p ad a  ketinggian 
tek a n an  kab in  35 .000-40 .000  kaki, ke tika  bernafas 20 liter 
per m en it BTPS. Sebagai tam b ah an , h a ru s  ad a  a la t yang 
m em ungk inkan  k ru  pesaw at u d a ra  u n tu k  m enggunakan  
oksigen yang  d ilem ahkan  p ad a  sa a t p em buangan  (If demand 
equipment is installed for use by flight crewmembers, the 
minimum mass flow of supplemental oxygen required for each 
flight crewmember may not be less than the flow required to 
maintain, during inspiration, a mean tracheal oxygen partial
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pressure of 122mm Hg up to and. including a cabin pressure 
altitude of 35,000 feet, and 95 percent oxygen between cabin 
pressure altitudes of 35,000 and 40,000 feet, when breathing 
20 liters per minutes BTPS. In addition, there must be means to 
allow the flight crew to use undiluted oxygen at their 
discretion).

(d) J ik a  pe ra la tan  pertolongan oksigen terpasang , m assa
m in im um  a liran  oksigen u n tu k  setiap  pen u m p an g  tidak  boleh 
k u ran g  dari 4 liter per m enit, STPD. Akan tetapi, 
d im ungk inkan  a d a  a la t u n tu k  m en u ru n k a n  a liran  hingga 
tid ak  k u ran g  dari 2 liter per m enit, STPD, p ad a  setiap  
ketinggian kabin . K uan titas oksigen yang  d ib u tu h k an  
b e rd a sa rk an  kecepatan  a liran  ra ta -ra ta  3 liter per m enit per 
pen u m p an g  yang  m em b u tu h k an  p e ra la tan  pertolongan 
oksigen (If first-aid oxygen equipment is installed, the
minimum mass flow of oxygen to each user may not be less 
than 4 liters per minute, STPD. However, there may be a means 
to decrease this flow to not less than 2 liters per minute, STPD, 
at any cabin altitude. The quantity of oxygen required is based 
upon an average flow rate of 3 liters per minute per person for 
whom first-aid oxygen is required).

(e) Seperti d igunakan  dalam  bagian  ini (As used in this section):
(1) BTPS berarti S u h u  T ubuh , d an  T ekanan , Yang Penuh  

D engan (yaitu 37 °C, d an  tek an an  ru an g a n  d im ana  tu b u h  
terkena, m inus 47m m  Hg, d im an a  tek an an  trak ea  
d igan tikan  tek an an  u a p  a ir ke tika  u d a ra  yang 
d ih em b u sk an  d ipenuh i dengan  u a p  a ir p ad a  37 °C (BTPS 
means Body Temperature, and Pressure, Saturated (which 
is 37 °C, and the ambient pressure to which the body is 
exposed, minus 47mm Hg, which is the tracheal pressure 
displaced by water vapor pressure when the breathed air 
becomes saturated with water vapor at 37 °Q.

(2) STPD berarti S tandar, T em peratur, d an  T ekanan , Kering 
(yaitu su h u  0 °C pad a  760m m  Hg ta n p a  u ap  air) (STPD 
means Standard, Temperature, and Pressure, Dry (which is 
0 °C at 760mm Hg with no water vapor).

58. M enam bah k e te n tu a n  Sub  B agian-23.1445 h u ru f  (c), yang  berbunyi sebagai 
b e r ik u t :

(c) J ik a  k ru  pesaw at u d a ra  d an  penum pag  berbagi sum ber oksigen yang 
sam a, d ib u tu h k a n  a la t yang berfungsi u n tu k  m em isahkan  cadangan  
p aso k an  m in im um  yang d ib u tu h k an  u n tu k  k ru  pesaw at u d a ra  (If the 
flight crew and passengers share a common source of oxygen, a means 
to separately reserve the minimum supply required by the flight crew 
must be provided).

59. M enam bah k e te n tu a n  Sub  Bagian F-23.1447 h u ru f  (g), yang  berbunyi 
sebagai b e r ik u t :

(g) J ik a  pesaw at te rbang  yang  ak an  disertifikasi u n tu k  pengoperasian  di 
a ta s  41 .000  kaki, sistem  m asker oksigen quick-donning, m enyesuaikan  
tek an an , regu la to r p ad a  m asker h a ru s  d ised iakan  bagi k ru  pesaw at 
u d a ra . U nit pem bagian  ini h a ru s  tersed ia  bagi k ru  pesaw at u d a ra
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ketika  m ereka  d u d u k  p ad a  tem pat d u d u k  m ereka  d an  d ipasang  agar (If 
the airplane is to be certified for operation above 41,000 feet, a quick- 
donning oxygen mask system, with a pressure demand, mask mounted 
regulator must be provided for the flight crew. This dispensing unit must 
be immediately available to the flight crew when seated at their station 
and installed so that it):
(1) D apat d ipasang  di w ajah pad a  posisi siap, am an , tersegel, d an  

m em asok  oksigen sesua i k eb u tu h an , dengan  sa tu  tangan , dalam  
w ak tu  lim a detik  d an  ta n p a  m engganggu pem akaian  k acam ata  
a ta u  m enyebabkan  te rh am b a tn y a  p roses p en an g an an  keadaan  
d a ru ra t  (Can be placed on the face from its ready position, properly 
secured, sealed, and supplying oxygen upon demand, with one 
hand, within five seconds and without disturbing eyeglasses or 
causing delay in proceeding with emergency duties); d an  (and)

(2) M em ungkinkan k ru  pesaw at u d a ra  u n tu k  m en ja lankan  fungsi 
kom un ikasi yang  norm al (Allows, while in place, the performance of 
normal communication functions).

60. M engubah k e te n tu a n  Sub  B agian F-23.1457 h u ru f  (a), (d) d an  (e), sehingga 
berbunyi sebagai b e rik u t :

(a) Perekam  su a ra  kokpit yang d ib u tu h k a n  dalam  pengoperasian  pesaw at 
te rbang  sesu a i Bab ini h a ru s  d isah k an  d an  d ipasang  agar d ap a t 
m erekam  h a l-ha l sebagai beriku t (Each cockpit voice recorder required 
by the operating rules of this chapter must be approved and must be 
installed so that it will record the following):
(1) K om unikasi su a ra  yang dik irim kan a ta u  d iterim a oleh pesaw at 

te rb an g  m elalui radio (Voice communications transmitted from or 
received in the airplane by radio).

(2) K om unikasi su a ra  k ru  pesaw at u d a ra  di flight deck (Voice 
communications of flight crewmembers on the flight deck).

(3) K om unikasi su a ra  k ru  pesaw at u d a ra  di flight deck, m enggunakan  
sistem  interphone pesaw at terbang  (Voice communications of flight 
crewmembers on the flight deck, using the airplane's interphone 
system).

(4) S u a ra  a ta u  sinyal audio  yang berisi b a n tu a n  navigasi a ta u  
approach yang  d iberikan  m elalui headset a ta u  speaker (Voice or 
audio signals identifying navigation or approach aids introduced into 
a headset or speaker).

(5) K om unikasi su a ra  k ru  pesaw at te rbang  m elalui sistem  loudspeaker 
penum pang , jik a  sistem  ini a d a  d an  jik a  channel keem pat tersed ia  
se su a i dengan  p e rsy ara tan  parag raf (c)(4)(ii) bag ian  ini (Voice 
communications of flight crewmembers using the passenger 
loudspeaker system, if there is such a system and if the fourth 
channel is available in accordance with the requirements of 
paragraph (c)(4)(H) of this section).

(6) J ik a  p e ra la tan  kom unikasi datalink te rpasang , se lu ru h  kom unikasi 
datalink, m enggunakan  se t d a ta  p esan  yang  te lah  d isetu ju i. Pesan 
datalink h a ru s  d irekam  sebagai sinyal k e lu a ran  dari u n it 
kom un ikasi yang  m enerjem ahkan  sinyal ke dalam  d a ta  yang 
m u d ah  d ig u n ak an  (If datalink communication equipment is installed, 
all datalink communications, using an approved data message set. 
Datalink messages must be recorded as the output signal from the 
communications unit that translates the signal into usable data).

-61  -



(d) Perekam  su a ra  kokpit h a ru s  d ipasang  agar (Each cockpit voice recorder 
must be installed so that):
(1) (i) d a p a t m enerim a tenaga  listrik  dari bus yang d a p a t

m em berikan  reliabilitas m aksim um  u n tu k  pengoperasian  
perekam  su a ra  kokpit ta n p a  m em bahayakan  pelayanan  
u ta m a  a ta u  k ead aan  d a ru ra t (It receives its electrical power 
from the bus that provides the maximum reliability for 
operation of the cockpit voice recorder without jeopardizing 
service to essential or emergency loads).

(ii) Tetap dialiri tenaga  listrik  se lam a m ungkin  ta n p a  
m em bahayakan  pengoperasian  pesaw at te rbang  dalam  
k ead aan  d a ru ra t (It remains powered for as long as possible 
without jeopardizing emergency operation of the airplane).

(2) T erdapat a la t o tom atis yang secara  te ru s  m en eru s m enghen tikan  
perekam  d an  m encegah berfungsinya fitu r penghen tian  
rekam an , dalam  10 m enit se telah  terjad inya  ta b ra k a n  (There is 
an automatic means to simultaneously stop the recorder and 
prevent each erasure feature from functioning, within 10 minutes 
after crash impact, d an  (and)

(3) T erdapat a la t a u ra l a ta u  v isual u n tu k  preflight checking a la t 
perekam  dalam  pengoperasian  te r te n tu  (There is an aural or 
visual means for preflight checking of the recorder for proper 
operation).

(4) Kegagalan listrik  ek sterna l tunggal te rh ad ap  a la t perekam  tidak  
m elu m p u h k an  perekam  su a ra  kokpit d an  perekam  d a ta  
p en erb an g an  (Any single electrical failure external to the recorder 
does not disable both the cockpit voice recorder and the flight data 
recorder)]

(5) Memiliki sum ber tenaga  yang te rp isah  (It has an independent 
power source)—
(i) Yang m em berikan  10 ± 1 m enit ten ag a  listrik  u n tu k  

m engoperasikan  perekam  su a ra  kokpit d an  m ikrofon a rea  
cockpit-mounted (That provides 10 ± 1 minutes of electrical 
power to operate both the cockpit voice recorder and cockpit- 
mounted area microphone);

(ii) Yang terle tak  sedekat m ungkin  dengan  perekam  su a ra  
kokpit (That is located as close as practicable to the cockpit 
voice recorder); d an  (and)

(iii) Agar perekam  su a ra  kokpit d an  m ikrofon a rea  cockpit- 
mounted b e rtu k a r secara  o tom atis p ad a  sa a t sem ua  tenaga 
lain  u n tu k  perekam  su a ra  kokpit terganggu, ba ik  k a ren a  
d im atikan  secara  norm al a ta u  k a re n a  bus tenaga  listrik  
m engalam i keh ilangan  tenaga  (To which the cockpit voice 
recorder and cockpit-mounted area microphone are switched 
automatically in the event that all other power to the cockpit 
voice recorder is interrupted either by normal shutdown or by 
any other loss of power to the electrical power bus); d an  (and)

(6) T erletak  p a d a  w adah  yang te rp isah  dari perekam  d a ta  
p enerbangan  ketika  keduanya  d ib u tu h k an . J ik a  d igunakan  
h a n y a  u n tu k  m em enuhi p e rsy ara tan  perekam  su a ra  kokpit, u n it 
kom binasi d a p a t d ipasang  (It is in a separate container from the 
flight data recorder when both are required. If used to comply with 
only the cockpit voice recorder requirements, a combination unit 
may be installed).
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(e) W adah perekam  h a ru s  d ile takkan  d an  diganjal u n tu k  m em inim alisasi 
kem ungk inan  pecahnya w adah  ak ib a t ta b ra k a n  d an  k e ru sak an  
perekam  ak ib a t dari api (The recorder container must be located and 
mounted to minimize the probability of rupture of the container as a 
result of crash impact and consequent heat damage to the recorder from 
fire).
(1) Kecuali d ije laskan  di dalam  p arag raf (e)(2) bag ian  ini, w adah 

perekam  h a ru s  d ile takkan  se jauh  m ungkin  di bag ian  b u ritan , tap i 
tid ak  di lu a r  kom partem en b e rtek an an  u d a ra , d an  tidak  boleh 
d ile takkan  p ad a  m esin  aft-mounted yang  d a p a t m eru sak  w adah 
p a d a  sa a t ta b ra k a n  (Except as provided in paragraph (e)(2) of this 
section, the recorder container must be located as far aft as 
practicable, but need not be outside of the pressurized compartment, 
and may not be located where aft-mounted engines may crush the 
container during impact).

(2) J ik a  kom binasi u n it  perekam  d a ta  p enerbangan  digital dan  
perekam  su a ra  kokpit te rp asan g  d iband ingkan  m em asang  sa tu  
perekam  su a ra  kokpit d an  sa tu  perekam  d a ta  penerbangan  digital, 
u n it  kom binasi, yang  d ipasang  u n tu k  m em enuhi p e rsyara tan  
perekam  su a ra  kokpit d ap a t d ile takkan  d ek a t dengan  kokpit (If 
two separate combination digital flight data recorder and cockpit 
voice recorder units are installed instead of one cockpit voice 
recorder and one digital flight data recorder, the combination unit 
that is installed to comply with the cockpit voice recorder 
requirements may be located near the cockpit).

61. M engubah k e te n tu a n  S ub  Bagian F-23.1459 h u ru f  (a), sehingga berbunyi 
sebagai b e r ik u t :

(a) Perekam  su a ra  yang  d ib u tu h k an  u n tu k  k e te n tu a n  pengopersian  pad a  
bag ian  ini h a ru s  d ipasang  agar (Each flight recorder required by the 
operating rules of this chapter must be installed so that):
(1) Perekam  su a ra  te rseb u t d iberikan  d a ta  kecepatan  u d a ra , 

ketinggian  d an  d ireksional yang berasa l dari su m ber-sum ber yang 
m em enuh i p e rsy ara tan  a k u ra s i yang  sesu a i p ad a  bagian 
23 .1323 ,23 .1325 , dan  23 .1327 (It is supplied with airspeed, 
altitude, and directional data obtained from sources that meet the 
accuracy requirements of secs. 23.1323, 23.1325, and sec. 23.1327, 
as appropriate);

(2) S ensor aksele rasi vertical d ipasang  dengan  k u a t, d an  d ile takkan  
seca ra  longitudinal ba ik  di dalam  p u sa t b a ta s  gravitasi pesaw at 
te rb an g  yang  d isetu ju i, a ta u  pad a  ja ra k  ke depan  a ta u  b u ritan  
b a ta sa n  ini yang tidak  m elebihi 25 persendari mean aerodynamic 
chord pesaw at te rbang  (The vertical acceleration sensor is rigidly 
attached, and located longitudinally either within the approved 
center of gravity limits of the airplane, or at a distance forward or aft 
of these limits that does not exceed 25 percent of the airplane's mean 
aerodynamic chord);

(3) (i) Perekam  su a ra  ini m en d ap atk an  tenaga  listrik  dari bus yang
m enyed iakan  realib ilitas m aksim al u n tu k  pengoperasian  
perekam  d a ta  penerbangan  ta n p a  m em bahayakan  pelayanan  
u n tu k  beban  esensial a ta u  k ead aan  d a ru ra t (It receives its 
electrical power from the bus that provides the maximum 
reliability for operation of the flight data recorder without 
jeopardizing service to essential or emergency loads).
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(ii) Perekam  te rseb u t te tap  bertenaga  se lam a m ungkin  tan p a  
m em bahayakan  pengoperasian  pesaw at te rbang  dalam  
k ead aan  d a ru ra t (It remains powered for as long as possible 
without jeopardizing emergency operation of the airplane).

(4) T erdapat a la t au ra l a ta u  visual u n tu k  preflight checking perekam  
u n tu k  perekam a d a ta  te rten tu  p ad a  peny im panan  m edium  (There 
is an aural or visual means for preflight checking of the recorder for 
proper recording of data in the storage medium).

(5) Kecuali u n tu k  perekam  yang sem ata -m ata  h an y a  bertenaga  sistem  
generato r listrik  bertenaga  listrik , te rd a p a t a la t o tom atis yang 
seca ra  te ru s  m enerus ak an  m enghen tikan  perekam  yang memiliki 
fitu r p en g h ap u san  d a ta  d an  m encegah berfungsinya fitur 
p e n g h ap u sa n  te rseb u t, dalam  10 m enit se te lah  terjad inya  tab rak an  
(Except for recorders powered solely by the engine driven electrical 
generator system, there is an automatic means to simultaneously 
stop a recorder that has a data erasure feature and prevent each 
erasure feature from functioning, within 10 minutes after crash 
impact); d an  (and)

(6) Setiap  kegagalan eksterna l listrik  tunggal p ad a  rekam an  tidak  
m em atikan  rek am an  su a ra  kokpit d an  rek am an  d a ta  penerbangan  
(Any single electrical failure external to the recorder does not disable 
both the cockpit voice recorder and the flight data recorder); d an  
(and)

(7) D iletakkan  p ad a  w adah  yang te rp isah  dari perekam  su a ra  kokpit 
ke tika  ked u an y a  d ib u tu h k an . J ik a  h an y a  d igunakan  u n tu k  
m em enuh i p e rsy ara tan  perekam  su a ra  kokpit, u n it  kom binasi 
d a p a t d ipasang . J ik a  u n it  kom binasi d ip asan g  sebagai perekam  
su a ra  kokpit da lam  rangka  m em enuhi p e rsy ara tan  bagian  
23 .1457 , u n it  kom binasi h a ru s  d ig u n ak an  u n tu k  m em enuhi 
p e rsy a ra tan  perekam  d a ta  penerbangan  (It is in a separate 
container from the cockpit voice recorder when both are required. If 
used to comply with only the flight data recorder requirements, a 
combination unit may be installed. If a combination unit is installed 
as a cockpit voice recorder to comply with sec. 23.1457(e)(2), a 
combination unit must be used to comply with this flight data 
recorder requirement).

62. M engubah k e te n tu a n  Sub  Bagian G -23.1505 h u ru f  (c), sehingga berbunyi 
sebagai b e r ik u t :

(c) (1) Paragraf (a) d an  (b) bagian  ini tidak  b erlaku  u n tu k  psaw at
te rb an g  tu rb in  a ta u  u n tu k  pesaw at yang  kecepatan  design 
diving Vd/ M d d ite tapkan  sesua i bagian  23.335(b)94). U n tuk  
pesaw at te rbang  jen is  te rsebu t, b a ta s  kecepatan  pengoperasian  
m aksim um  (Vmo/ M mo kecepatan  u d a ra  a ta u  angka  Mach, 
m an a p u n  yang  penting  p ad a  ketinggian terten tu) h a ru s  
d ite tap k an  sebagai kecepatan  yang  tid ak  boleh d ilam paui 
dengan  bebas pad a  setiap  regime p enerbangan  (climb, cruise, 
descent) kecuali kecepatan  yang  lebih tinggi d ise tu ju i u n tu k  tes 
te rb an g  a ta u  operasi la tihan  bagi pilot (Paragraphs (a) and (b) of 
this section do not apply to turbine airplanes or to airplanes for 
which a design diving speed Vd/ M d is established under sec. 
23.335(b)(4). For those airplanes, a maximum operating limit 
speed (Vmo/ M mo airspeed or Mach number, whichever is critical 
at a particular altitude) must be established as a speed that may 
not be deliberately exceeded in any regime of flight (climb, cruise,
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or descent) unless a higher speed is authorized for flight test or 
pilot training operations).

(2) Vmo/ M mo h a ru s  d ite tapkan  agar tidak  n ila inya tidak  lebih b esar 
d a rip ad a  kecepatan  design cruising Vc/Mc d an  agar cu k u p  di 
baw ah  Vd/ M d, a ta u  Vdf/ M df u n tu k  je t, d an  kecepatan  
m aksim um  yang d ite tapkan  p ad a  bag ian  23.251 u n tu k  
m em buatnya  san g a t tidak  m ungkin  u n tu k  kecepatan  
be rik u tn y a  ak an  dengan  tidak  h a ti-h a ti m elebihi dalam  
pengoperasian  {Vmo/ M mo must be established so that it is not 
greater than the design cruising speed Vc/Mcand so that it is 
sufficiently below Vd/ M d, or Vdf/ MDFfor jets, and the maximum 
speed shown under sec. 23.251 to make it highly improbable 
that the latter speeds will be inadvertently exceeded in 
operations).

(3) Selisih kecepatan  a n ta ra  Vmo/ M mo d an  Vd/ M d, a ta u  Vdf/ M df 
u n tu k  je t, tidak  boleh k u ran g  dari yang  su d a h  d ite tapkan  
dalam  bagian  23 .335 (b), a ta u  selisih  kecepatan  yang  dianggap 
pen ting  p ad a  tes terbang  yang d ilakukan  sesu a i bagian  23.253 
(The speed margin between Vmo/ MMo a n d  Vd/ M d, or Vdf/MDFf o r  
jets, may not be less than that determined under sec. 23.335(b), 
or the speed margin found necessary in the flight tests conducted 
under sec. 23.253).

63. M engubah k e te n tu a n  Sub  B agian-23.1545 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :
(d) Paragraf (b)(1) sam pai (b)(4) d an  p arag raf (c) bag ian  ini tidak  berlaku  

bagi pesaw at te rbang  yang kecepatan  pengoperasian  m aksim al 
Vmo/ M mo d ite tap k an  p ad a  bagian  23.1505(c). U n tuk  pesaw at terbang  
jen is  te rseb u t, h a ru s  ad a  p en an d a  kecepatan  u d a ra  m aksim al yang 
d iperbo lehkan  yang  m en u n ju k k an  variasi Vmo/ M mo dengan  ketinggian 
a ta u  b a ta sa n  yang  d ap a t d im am patkan  (yang sesuai), a ta u  tan d a  garis 
m erah  rad ia l u n tu k  Vmo/ M mo h a ru s  d ib u a t p a d a  nilai te rendah  
Vmo/ M mo yang  te lah  d ite tapkan  u n tu k  ketinggian hingga ketinggian 
m aksim al u n tu k  pengoperasian  pesaw at te rbang  (Paragraphs (b)(1) 
through (b)(4) and paragraph (c) of this section do not apply to airplanes 
for which a maximum operating speed Vmo/ M mo is established under sec. 
23.1505(c). For those airplanes, there must either be a maximum 
allowable airspeed indication showing the variation of Vmo/ M mo with 
altitude or compressibility limitations (as appropriate), or a radial red line 
marking for Vmo/ M mo must be made at lowest value of Vmo/ M mo 
established for any altitude up to the maximum operating altitude for the 
airplane).

64. M engubah k e te n tu a n  S ub  Bagian G -23.1555 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) K apasitas b a h a n  b ak ar yang b isa  d igunakan  h a ru s  d itandai sebagai 
b e rik u t (Usable fuel capacity must be marked as follows):
(1) U n tu k  sistem  b a h a n  b ak ar ta n p a  kontrol selektor, k ap asita s  b ah an  

b a k a r yang  b isa  d igunakan  dalam  sistem  h a ru s  d itu n ju k k an  
m elalu i ind ikato r k u a n tita s  b ah an  b a k ar (For fuel systems having 
no selector controls, the usable fuel capacity of the system must be 
indicated at the fuel quantity indicator).
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(2) U n tu k  sistem  b a h an  b ak ar yang  mem iliki, selektor k ap asita s  
b a h a n  b ak ar, k ap asita s  b ah an  b ak ar yang  b isa  d igunakan  pad a  
posisi kontro l selector h a ru s  d itu n ju k k an  d ekat dengan  kontrol 
selector (For fuel systems having selector controls, the usable fuel 
capacity available at each selector control position must be indicated 
near the selector control).

(3) U n tu k  sistem  b a h a n  b ak ar dengan sistem  ind ikasi k u a n tita s  b ah an  
b a k a r yang  terkalib rasi sesua i p e rsy ara tan  p ad a  bagian 
23.1337(b)(1) d an  d itam pilkan  secara  a k u ra t sesua i k u a n tita s  
ac tu a l b a h a n  b a k a r yang b isa  d igunakan  p ad a  tangki yang dipilih, 
tidak  perlu  lagi a d a  p laka t k ap asita s  b a h a n  b a k ar pad a  ind ikator 
k u a n tita s  b a h a n  b ak ar (For fuel systems having a calibrated fuel 
quantity indication system complying with sec. 23.1337(b)(1) and 
accurately displaying the actual quantity of usable fuel in each 
selectable tank, no fuel capacity placards outside of the fuel quantity 
indicator are required).

65. M engubah k e te n tu a n  Sub  B agian G -23.1559 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) P lakat yang  d ib u tu h k a n  sesua i bagian  ini tidak  perlu  diberi lam pu  (The 
placard(s) required by this section need not be lighted).

66. M enam bah k e te n tu a n  Sub  Bagian G -23.1563 h u ru f  (d), sehingga berbunyi 
sebagai b e rik u t :
(d) P lakat k ecep atan  u d a ra  yang d ib u tu h k a n  dalam  bagian  ini tidak  perlu  

diberi lam pu  jik a  kecepatan  pengoperasian  roda  p en d a ra ta n  d itn u k an  
p a d a  ind ika to r kecepata  u d a ra  a ta u  a rea  yang  diberi lam pu  seperti 
control roda  p en d a ra ta n  d an  ind ikator kecepata  u d a ra  memiliki fitur 
seperti k e sad a ran  kecepatan  en d ah  yang m em berikan  peringa tan  yang 
cu k u p  sebelum  VMC (The airspeed placard(s) required by this section 
need not be lighted if the landing gear operating speed is indicated on the 
airspeed indicator or other lighted area such as the landing gear control 
and the airspeed indicator has features such as low speed awareness 
that provide ample warning prior to VMQ.

67. M enam bah k e te n tu a n  Sub  B agian-23.1567 h u ru f  (e), yang  berbunyi sebagai 
b e r ik u t :
(e) P lakat yang  d ipersyara tkan  dalam  bagian ini tid ak  perlu  diberi lam pu  

(Theplacard(s) required by this section need not be lighted).

68. M engubah k e te n tu a n  S ub  Bagian G -23.1583 h u ru f  (c), sehingga berbunyi 
sebagai b e rik u t :

(c) B erat. M anual te rbang  u n tu k  pesaw at te rbang  h a ru s  m em u at (Weight. 
The airplane flight manual must include) -
(1) B erat m aksim al (The maximum weight); d an  (and)
(2) B erat m aksim al p en d ara tan , jik a  b e ra t p e n d a ra ta n  sesua i desain  

yang  dipilih pem ohon k u rang  dari b e ra t m aksim al (The maximum 
landing weight, if the design landing weight selected by the 
applicant is less than the maximum weight).
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(3) U n tu k  pesaw at te rbang  bertenaga m esin  reciprocating dengan  b e ra t 
m aksim al lebih dari 6 .000 pon, tu rb in  m esin  tunggal, d an  je t 
berm esin  banyak  dengan  b e ra t m aksim al 6 .000  pon a ta u  k u rang  
u n tu k  kategori norm al, utiliti d an  akrobatik , b a ta sa n  
pengoperasian  sebagai be riku t (For reciprocating engine-powered 
airplanes of more than 6,000 pounds maximum weight, single-engine 
turbines, and multiengine jets 6,000 pounds or less maximum weight 
in the normal, utility, and acrobatic category, performance operating 
limitations as follows)—

(i) B erat m aksim al lepas lan d as u n tu k  ketinggian b a n d a r u d a ra
d a n  su h u  ru an g an  di dalam  b a ta sa n  yang  dipilih pem ohon 
d im an a  pesaw at terbang  m em enuhi p e rsy ara tan  u n tu k
m elakukan  climb sesua i bagian  23.63(c)(1) (The maximum 
takeoff weight for each airport altitude and ambient temperature 
within the range selected by the applicant at which the airplane 
complies with the climb requirements of sec. 23.63(c)(1)).

(ii) B erat m aksim al lepas lan d as u n tu k  ketinggian b a n d a r u d a ra
d an  su h u  ru an g an  di dalam  b a ta sa n  yang  dipilih pem ohon 
d im an a  pesaw at terbang  m em enuhi p e rsy ara tan  u n tu k
m elakukan  climb sesua i bagian  23.63(c)(2) (The maximum 
landing weight for each airport altitude and ambient 
temperature within the range selected by the applicant at which 
the airplane complies with the climb requirements of sec. 
23.63(c)(2)).

(4) U n tu k  pesaw at je t  berm esin  banyak  kategori norm al, utiliti, d an  
ak roba tik  dengan  b e ra t lebih dari 6 .000  pon d an  pesaw at terbang  
kategori kom uter, b e ra t m aksim al lepas lan d as  u n tu k  ketinggian 
b a n d a r  u d a ra  d an  su h u  ru an g an  di dalam  b a ta sa n  yang dipilih 
oleh pem ohon d im ana  (For normal, utility, and acrobatic category 
multiengine jets over 6,000 pounds and commuter category 
airplanes, the maximum takeoff weight for each airport altitude and 
ambient temperature within the range selected by the applicant at 
which)—

(i) Pesaw at te rbang  m em enuhi p e rsy ara tan  u n tu k  m elakukan  
climb se su a i yang d isebu t p ad a  bag ian  23.63(d)(1) (The 
airplane complies with the climb requirements of sec. 
23.63(d)(1))-, d an  (and)

(ii) J a r a k  accelerate-stop yang d iten tu k an  dalam  bagian  23.55 
seband ing  dengan  pan jang  runway yang  a d a  d itam bah  dengan  
pan jang  stopway, jik a  d igunakan , d an  d u a  h a l b e rik u t (The 
accelerate-stop distance determined under sec. 23.55 is equal to 
the available runway length plus the length of any stopway, if 
utilized; and either):
A. J a ra k  lepas landas d iten tu k an  p a d a  bag ian  23.59(a) 

sebandig  dengan pan jang  runway yang  a d a  (The takeoff 
distance determined under sec. 23.59(a) is equal to the 
available runway length); a ta u  (or)

B. B erd asark an  pilihan pem ohon, ja ra k  lepas lan d as yang 
d iten tu k an  p ad a  bagian  23.59(a) seband ing  dengan 
pan jang  runway yang  ad a  d itam bah  pan jang  clearway 
d an  takeoff run yang d iten tu k an  p a d a  bag ian  23.59(b) (At 
the option of the applicant, the takeoff distance determined 
under sec. 23.59(a) is equal to the available runway length

- 6 7 -



plus the length of any clearway and the takeoff run 
determined under sec. 23.59(b) is equal to the available 
runway length).

(5) U n tu k  je t  berm esin  banyak  kategori dengan  b e ra t lebih dari 6 .000 
pon d a n  pesaw at terbang, b e ra t p e n d a ra ta n  m aksim al u n tu k  
ketinggian b a n d a r u d a ra  dalam  b a ta sa n  yang  dipilih oleh pem ohon 
d im an a  (For normal, utility, and acrobatic category multiengine jets 
over 6,000 pounds and commuter category airplanes, the maximum 
landing weight for each airport altitude within the range selected by 
the applicant at which)—

(i) Pesaw at te rbang  m em enuhi p e rsy a ra tan  climb bagian  
23.63(d)(2) u n tu k  su h u  ru an g an  di dalam  b a ta sa n  yang dipilih 
oleh pem ohon (The airplane complies with the climb 
requirements of sec. 23.63(d)(2) for ambient temperatures within 
the range selected by the applicant); d an  (and)

(ii) J a r a k  p e n d ara ta n  d iten tu k an  sesua i bag ian  23 .75  u n tu k  su h u  
s ta n d a r  sebanding  dengan pan jang  runway yang a d a  (The 
landing distance determined under sec. 23.75 for standard 
temperatures is equal to the available runway length).

(6) B erat m aksim al zero wing fuel, j ik a  relevan, seperti d ije laskan 
dalam  bagian  23 .343 (The maximum zero wing fuel weight, where 
relevant, as established in accordance with sec. 23.343).

69. M engubah k e te n tu a n  Sub  B agian G -23.1585 h u ru f  (f), sehingga berbunyi 
sebagai b e r ik u t :

(f) Sebagai tam b ah a n  te rh ad ap  parag raf (a) d an  (c) bag ian  ini, u n tu k  je t 
berm esin  b anyak  kategori norm al, u tiliti, d an  ak robatik  dengan b e ra t 
lebih dari 6 .000  pon, d an  pesaw at te rb an g  kategori kom uter, 
inform asi h a ru s  m enyertakan  hal-hal sebagai b e rik u t (In addition to 
paragraphs (a) and (c) of this section, for normal, utility, and acrobatic 
category multiengine jets weighing over 6,000 pounds, and commuter 
category airplanes, the information must include the following):
(1) P rosedur, kecepatan  d an  konfigurasi u n tu k  m em buat lepas 

lan d as  norm al (Procedures, speeds, and configuration(s) for 
making a normal takeoff).

(2) P rosedur d an  kecepatan  u n tu k  m elakukan  accelerate-stop sesua i 
dengan  bagian  23 .55  (Procedures and speeds for carrying out an 
accelerate-stop in accordance with sec. 23.55).

(3) P rosedur d an  kecepatan  u n tu k  m elan ju tk an  lepas lan d as setelah  
m engalam i kegagalan m esin  sesua i dengan  bag ian  23.59(a)(1) dan  
u n tu k  flight path sesua i dengan  bag ian  23 .57  d an  23.61(a) 
(Procedures and speeds for continuing a takeoff following engine 
failure in accordance with sec. 23.59(a)(1) and for following the 
flight path determined under secs. 23.57 and 23.61(a)).

70. M engubah k e te n tu a n  S ub  Bagian G -23.1587 h u ru f  (d), sehingga berbunyi 
sebagai b e r ik u t :

(d) Sebagai tam b ah a n  p ad a  parag raf (a) bag ian  ini, u n tu k  je t  berm esin  
b anyak  kategori norm al, u tiliti, d an  ak robatik  dengan  b e ra t lebih dari 
6 .000  pon, d an  pesaw at terbang  kategori kom uter, inform asi beriku t 
h a ru s  dilengkapi (In addition to paragraph (a) of this section, for 
normal, utility, and acrobatic category multiengine jets weighing over
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6,000 pounds, and commuter category airplanes, the following
information must be furnished)—
(1) J a r a k  accelerate-stop sebagaim ana d iseb u tk an  dalam  bagian 

23 .55  (The accelerate-stop distance determined under sec. 23.55);
(2) J a ra k  lepas lan d as sebagaim ana d iseb u tk an  dalam  bagian  23.59

(a) (The takeoff distance determined under sec. 23.59(a);
(3) S esua i dengan  p ilihan  dari pem ohon, takeoff run sebagaim ana 

d iseb u tk an  dalam  bagian  23.59 (b) (At the option of the applicant, 
the takeoff run determined under sec. 23.59(b));

(4) Efek p a d a  ja ra k  accelerate-stop, ja ra k  lepas lan d as  dan , jik a  
d iten tu k an , takeoff run, dari operasi p enerbangan  yang  d ilakukan  
selain  di p e rm u k aan  smooth h a rd , ke tika  kering, sebagaim ana 
d ite n tu k an  p ad a  bagian  23 .45  (g) (The effect on accelerate-stop 
distance, takeoff distance and, if determined, takeoff run, of 
operation on other than smooth hard surfaces, when dry, 
determined under sec. 23.45(g));

(5) Efek p a d a  ja ra k  accelerate-stop, ja ra k  lepas landas, d an  jik a  
d iten tu k an , takeoff run dari runway slope d an  50 persen  dari 
kom ponen headwind d an  150 persen  dari kom ponen tailwind (The 
effect on accelerate-stop distance, takeoff distance, and if 
determined, takeoff run, of runway slope and 50 percent of the 
headwind component and 150 percent of the tailwind component);

(6) Net takeoff flight path sebagaim ana d ite n tu k an  dalam  bagian 
23.61(b) (The net takeoff flight path determined under sec. 23.61(b));

(7) Posisi enroute gradient of climb/descent dengan  sa tu  m esin  tidak  
beroperasi, seperti d iten tu k an  dalam  bagian  23.69(b) (The enroute 
gradient of climb /  descent with one engine inoperative, determined 
under sec. 23.69(b));

(8) Efek, p a d a  net takeoff flight path d an  p ad a  enroute gradient of 
climb/descent dengan  sa tu  m esin  tidak  beroperasi, 50 persen  
kom ponen  headwind d an  150 persen  kom ponen tailwind (The 
effect, on the net takeoff flight path and on the enroute gradient of 
climb /  descent with one engine inoperative, of 50 percent of the 
headwind component and 150 percent of the tailwind component);

(9) Inform asi k inerja  p en d ara tan  p ad a  sa a t kelebihan  beban  
(d iten tukan  oleh p erh itungan  b a ta sa n  b e ra t a n ta ra  b e ra t 
m aksim al p e n d ara ta n  d an  b e ra t m aksim al lepas lan d as sebagai 
b e rik u t (Overweight landing performance information (determined 
by extrapolation and computed for the range of weights between the 
maximum landing and maximum takeoff weights as follows) -
(i) B erat m aksim al u n tu k  setiap  ketinggian b a n d a r u d a ra  dan  

s u h u  ru an g a n  d im ana  pesaw at te rbang  m em enuh i p e rsy ara tan  
climb p a d a  bagian  23.63(d)(2) (The maximum weight for each 
airport altitude and ambient temperature at which the airplane 
complies with the climb requirements of sec. 23.63(d)(2)); d an  
(and)

(ii) J a r a k  p e n d a ra ta n  d iten tu k an  sebagaim ana  d iten tu k an  bagian 
23 .75  u n tu k  setiap  ketinggian d an  su h u  s ta n d a r  b a n d a r u d a ra  
(The landing distance determined under sec. 23.75 for each 
airport altitude and standard temperature).

(10) H ubungan  a n ta ra  IAS d an  CAS d iten tu k an  sesu a i bag ian  23 .1323
(b) d a n  (c) (The relationship between IAS and CAS determined in 
accordance with sec. 23.1323 (b) and (c)).
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(11) K alibrasi sistem  altim eter seperti d ip ersy ara tk an  dalam  bagian  
23.1325(e) (The altimeter system calibration required by sec. 
23.1325(e)).

71. M engubah lam piran  F pad a  su b  bagian  lam piran , sehingga berbunyi sebagai 
b e r ik u t :

APENDIKS F (PROSEDUR PENGUJIAN! (APPENDIX F TEST PROCEDURES

Bagian I -  P ro sedu r Pengujian yang d ise tu ju i u n tu k  M aterial Pem adam  Api 
M andiri U n tu k  M enun jukkan  K esesuaian  dengan  bag ian  23.853, 23.855, 
d an  23 .1359  (Part I—Acceptable Test Procedure for Self-Extinguishing 
Materials for Showing Compliance With secs. 23.853, 23.855, and 23.1359)

(a) Pengkondisian. Spesim en h a ru s  d ikondisikan  p ad a  70 d e ra ja t F, lebih 
a ta u  k u ran g  5 dera ja t, d an  50 persen  lebih a ta u  k u ran g  tingkat 
ke lem baban  rela tif hingga titik  keseim bangan  kelem baban  tercapai 
a ta u  h ingga 24 jam . H anya sa tu  spesim en tiap  w ak tu  yang d ap a t 
d ibuang  dari lingkungan  pengkondisian  segera sebelum  spesim en 
te rseb u t te rb a k a r (Conditioning. Specimens must be conditioned to 70 
degrees F, plus or minus 5 degrees, and at 50 percent plus or minus 5 
percent relative humidity until moisture equilibrium is reached or for 24 
hours. Only one specimen at a time may be removed from the 
conditioning environment immediately before subjecting it to the flame).

(b) Konfigurasi spesim en. Kecuali d ised iakan  m ateria l u n tu k  d igunakan  
p ad a  kabel listrik , in su las i kabel d an  p a d a  bag ian  kecil, m ateria l h a ru s  
diuji sebagai po tongan  bagian  dari bag ian  yang  d ib u a t d an  te rpasang  
p ad a  pesaw at terbang , a ta u  sebagai spesim en yang  b e ru p a  potongan 
bagian , seperti m isalnya potongan bagian  dari lem baran  d a ta r  dari 
m ateria l a ta u  con toh  bagian  pabrikan . Spesim en d a p a t dipotong dari 
bag ian  m an a p u n  pad a  bagian  pab rikan , ak an  te tap i, u n it  pabrikan , 
seperti panel sandwich, tid ak  d ap a t d ip isahkan  dari pengujian. 
K etebalan spesim en tidak  boleh lebih tebal dari ke tebalan  m inim al 
yang b isa  d ig u n ak an  u n tu k  pesaw at terbang , kecuali u n tu k  (Specimen 
configuration. Except as provided for materials used in electrical wire 
and cable insulation and in small parts, materials must be tested either 
as a section cut from a fabricated part as installed in the airplane or as a 
specimen simulating a cut section, such as: a specimen cut from a flat 
sheet of the material or a model of the fabricated part. The specimen may 
be cut from any location in a fabricated part; however, fabricated units, 
such as sandwich panels, may not be separated for a test. The specimen 
thickness must be no thicker than the minimum thickness to be qualified 
for use in the airplane, except that):
(1) B agian b u sa  tebal, seperti b a n ta lan  k u rsi, h a ru s  diuji pad a  

ke tebalan  1 /2  inchi (Thick foam parts, such as seat cushions, must 
be tested in 1/2 inch thickness);

(2) K etika m em enuhi p e rsy ara tan  bag ian  23.853(d)(3)(v) u n tu k  
m ateria l yang  d igunakan  p ad a  bagian  kecil h a ru s  diuji tidak  lebih 
dari ke tebalan  1 /8  inchi (when showing compliance with sec. 
23.853(d)(3)(v) for materials used in small parts that must be tested, 
the materials must be tested in no more thanl/8inch thickness);

(3) Ketika m em enuhi p e rsy ara tan  bagian  23.1359(c) u n tu k  m aterial 
yang  d ig u n ak an  p ad a  kaw at listrik  d an  in su las i kabel, spesim en 
kaw at d an  kabel h a ru s  sam a u k u ra n n y a  dengan  yang d ipakai 
p a d a  pesaw at terbang. U n tuk  kain , a n ta ra  b u n g k u s d an  isi
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te n u n a n  h a ru s  diuji u n tu k  m en en tu k an  kondisi yang  paling 
m ungk in  m enyebabkan  nyala api te rbakar. S aa t m elakukan  
pengu jian  sesua i yang d ije laskan  dalam  p arag raf (d) d an  (e) 
apend ik s ni, spesim en h a ru s  d ile takkan  p ad a  bingkai m etal agar 
(1) p a d a  pengujian  vertical u n tu k  p arag raf (d) apend iks ini, d u a  
b u a h  long edge d an  upper edge d ipegang dengan  am an; (2) pada  
pengu jian  horizontal sesua i pa rag raf (e) apend ik s ini , d u a  long 
edge d an  edge away dari nyala  api dipegang dengan  am an; (3) 
a rea  yang  te rk en a  pad a  spesim en paling sedik it lebar 2 inchi d an  
p an jan g  12 inchi, kecuali u k u ra n  seb en arn y a  yang  d igunakan  
p a d a  pesaw at terbang  lebih kecil; d an  (4) u ju n g  d im ana  nyala  api 
m ulai tid ak  boleh terdiri dari u ju n g  hasil ak h ir a ta u  yang 
d ilindungi tap i h a ru s  m eru p ak an  contoh  dari bag ian  cam puran  
dari yang  d ipakai di pesaw at terbang. Ketika m elakukan  pengujian 
seperti d ije laskan  parag raf (f) apend iks ini, spesim en h a ru s  
d ile takkan  p a d a  u ju n g  bingkai m etal sehingga keem pat u ju n g  
bingkai te rp asan g  dengan  am an  dan  a re a  spesim en  yang  terkena  
paling  sed ik it 8 inchi dem i 8 inchi (when showing compliance with 
sec. 23.1359(c) for materials used in electrical wire and cable 
insulation, the wire and cable specimens must be the same size as 
used in the airplane. In the case of fabrics, both the warp and fill 
direction of the weave must be tested to determine the most critical 
flammability conditions. When performing the tests prescribed in 
paragraphs (d) and (e) of this appendix, the specimen must be 
mounted in a metal frame so that (1) in the vertical tests of 
paragraph (d) of this appendix, the two long edges and the upper 
edge are held securely; (2) in the horizontal test of paragraph (e) of 
this appendix, the two long edges and the edge away from the 
flame are held securely; (3) the exposed area of the specimen is at 
least 2 inches wide and 12 inches long, unless the actual size used 
in the airplane is smaller; and (4) the edge to which the burner flame 
is applied must not consist of the finished or protected edge of the 
specimen but must be representative of the actual cross section of 
the material or part installed in the airplane. When performing the 
test prescribed in paragraph (f) of this appendix, the specimen must 
be mounted in metal frame so that all four edges are held securely 
and the exposed area of the specimen is at least 8 inches by 8 
inches).

(c) Apparatus. Kecuali te lah  d iseb u tk an  dalam  p a rag ra f (g) apend iks ini, 
pengu jian  h a ru s  d ilakukan  p ad a  kab ine t draft-free yang  d ise tu ju i oleh 
D irek torat Je n d e ra l P erhubungan  dara . Spesim en yang  terla lu  b esa r 
u n tu k  d ile takkan  di dalam  kab ine t h a ru s  diuji pad a  kondisi 
draft-free. (Apparatus. Except as provided in paragraph (g) of this 
appendix, tests must be conducted in a draft-free cabinet acceptable by 
DGCA. Specimens which are too large for the cabinet must be tested in 
similar draft-free conditions).

(d) Pengujian  vertical. M inimal 3 jen is  spesim en  h a ru s  diuji d an  hasil dari 
u jian  te rse b u t d ib u ar ra ta -ra ta . U n tuk  kain , a ra h  te n u n a n  yang 
m em pengaruh i kondisi yang  m enyebabkan  nyala  api te rb ak ar h a ru s  
parallel dengan  d im ensi terpan jang . Setiap spesim en  h a ru s  d idukung  
secara  vertikal. Spesim en h a ru s  d ikenakan  te rh ad ap  pem bakar 
Bunsen a ta u  Tirril dengan  nom inal 3 /8  inchi I.D. tube  d isesua ikan  
u n tu k  m em beri nyala  a p i l l / 2  inchi u n tu k  pan jang . S u h u  nyala api 
m inim al yang  d iu k u r m enggunakan  pyrometer thermocouple 
te rka lib rasi p ad a  p u sa t nyala ap i h a ru s  1550 °F. U jung yang  lebih
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ren d a h  dari spesim en  h a ru s  b e ru k u ra n  tiga-perem pat inchi di a ta s  
u ju n g  a ta s  dari pem bakar. Api h a ru s  b e rad a  di garis tengah  u ju n g  
baw ah dari spesim en. U n tuk  m ateria l yang  te rcak u p  dalam  bagian 
23.853(d)(3)(i) d an  23.853(f), api h a ru s  d inyalakan  se lam a 60 detik  
kem ud ian  d ibuang . U n tuk  m ateria l ang  te rcak u p  dalam  bagian  
23.853(d)(3)(ii), api h a ru s  d inyalakan  se lam a 12 detik  kem udian  
d ibuang . W aktu  nyala, pan jang  m ateria l yang  te rbakar, d an  w ak tu  
nyala  dari lelehan, jik a  ada, h a ru s  direkam . Pan jang  m ateria l yang 
te rb a k a r se su a i pa rag raf (h) apend iks ini h a ru s  d iu k u r dengan  u k u ra n  
yang  paling  d ek at dari s a tu  s.d  sepu luh  inchi. (Vertical test. A minimum 
of three specimens must be tested and the results averaged. For fabrics, 
the direction of weave corresponding to the most critical flammability 
conditions must be parallel to the longest dimension. Each specimen 
must be supported vertically. The specimen must be exposed to a 
Bunsen or Tirrill burner with a nominal3/8-inch I.D. tube adjusted to give 
a flame of 1 l/2inches in height. The minimum flame temperature 
measured by a calibrated thermocouple pyrometer in the center of the 
flame must be 1550 °F. The lower edge of the specimen must be three- 
fourths inch above the top edge of the burner. The flame must be applied 
to the center line of the lower edge of the specimen. For materials covered 
by secs. 23.853(d)(3)(i) and 23.853(f), the flame must be applied for 60 
seconds and then removed. For materials covered by sec. 23.853(d)(3)(H), 
the flame must be applied for 12 seconds and then removed. Flame time, 
bum length, and flaming time of drippings, if any, must be recorded. The 
bum length determined in accordance with paragraph (h) of this 
appendix must be measured to the nearest one-tenth inch).

(e) Pengujian horizontal. M inimal tiga spesim en h a ru s  diuji d an  hasilnya  
d ib u a t ra ta -ra ta . Setiap spesim en h a ru s  d isangga secara  horizontal. 
P erm ukaan  yang  diekspose ketika  d ipasang  p a d a  pesaw at terbang  
h a ru s  m enghadap  ke baw ah u n tu k  pengujian  ini. Spesim en h a ru s  
d ib ak ar m enggunakan  pem bakar B unsen  a ta u  p em bakar Tirrill dengan 
nom inal 3 /8  inch i I.D tube  yang d isesu a ik an  u n tu k  m em berikan  nyala 
api sepan jang  1 1 /2  inchi. S u h u  m inim al nyala  api yang d iu k u r 
m enggunakan  pyrometer thermocouple te rka lib rasi p a d a  p u sa t nyala 
api h a ru s  1550 °F. Spesim en h a ru s  d ile takkan  sehingga u jung  yang 
d iu jikan  y a itu  tiga-perem pat inchi di a ta s  u ju n g  a ta s  d an  garis tengah  
dari pem bakar. Api h a ru s  d inyalakan  se lam a 15 detik  kem udian  
d ibuang . M inimal 10 inchi spesim en h a ru s  d ig u n ak an  u n tu k  a la san  
w ak tu , ra ta - ra ta  1 1 /2  inchi h a ru s  te rb a k ar sebelum  nyala  api 
m encapai w ak tu  pengh itungan , d an  kecepatan  ra ta -ra ta  te rbakarnya  
spesim en  h a ru s  d irekam  (Horizontal test. A minimum of three 
specimens must be tested and the results averaged. Each specimen 
must be supported horizontally. The exposed surface when installed in 
the airplane must be face down for the test. The specimen must be 
exposed to a Bunsen burner or Tirrill burner with a nominal3/8-inch I.D. 
tube adjusted to give a flame of 1 l/2inches in height. The minimum 
flame temperature measured by a calibrated thermocouple pyrometer in 
the center of the flame must be 1550 °F. The specimen must be 
positioned so that the edge being tested is three-fourths of an inch above 
the top of, and on the center line of, the burner. The flame must be 
applied for 15 seconds and then removed. A minimum of 10 inches of the 
specimen must be used for timing purposes, approximately 1 l/2inches 
must bum before the burning front reaches the timing zone, and the 
average bum rate must be recorded).
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(f) Pengujian  45 dera ja t. M inimal tiga spesim en h a ru s  diuji d an  hasilnya  
d ib u a t ra ta -ra ta . Spesim en h a ru s  d isangga m em ben tuk  s u d u t 45 
d e ra ja t te rh ad ap  p e rm u k aan  horizontal. P erm ukaan  yang  terekspose 
ke tika  d ip asan g  p ad a  pesaw at terbang  h a ru s  m enghadap  ke baw ah 
u n tu k  pengu jian  ini. Spesim en h a ru s  d ib ak ar dengan  pem bakar 
B u n sen  a ta u  Tirrill dengan  nom inal 3 /8  inchi I.D. tube  yang 
d isesu a ik an  agar d a p a t m enghasilkan  nyala  api sepan jang  1 1 / 2  inchi. 
S u h u  m inim al yang  d iu k u r m enggunakan  pyrometer thermocouple 
te rka lib rasi p a d a  p u sa t nyala api h a ru s  1550 °F. T indakan  pencegahan  
h a ru s  d ilak u k an  u n tu k  m encegah adanya  garis. APi h a ru s  d inyalakan  
se lam a 30 detik  dengan  sepertiga m enyen tuh  m ateria l p ad a  p u sa t 
spesim en  d a n  kem ud ian  d ibuang. W aktunyala, w ak tu  berpendar, d an  
a p ak a h  api m elew ati spesim en h a ru s  direkam . (Forty-five degree test. A 
minimum of three specimens must be tested and the results averaged. 
The specimens must be supported at an angle of 45 degrees to a 
horizontal surface. The exposed surface when installed in the aircraft 
must be face down for the test. The specimens must be exposed to a 
Bunsen or Tirrill burner with a nominal3/8inch I.D. tube adjusted to give 
a flame of 1 l/2inches in height. The minimum flame temperature 
measured by a calibrated thermocouple pyrometer in the center of the 
flame must be 1550 °F. Suitable precautions must be taken to avoid 
drafts. The flame must be applied for 30 seconds with one-third 
contacting the material at the center of the specimen and then removed. 
Flame time, glow time, and whether the flame penetrates (passes 
through) the specimen must be recorded).

(g) Pengujian  en am  p u lu h  derajat. M inimal tiga spesim en dari setiap  
spesifikasi kaw at (bahan d an  uku ran ) h a ru s  d iu jikan . Spesim en kaw at 
a ta u  kabel (term asuk  insulasi) h a ru s  d item patkan  m em ben tuk  su d u t 
60 d e ra ja t te rh ad ap  p e rm u k aan  horizontal p a d a  kab ine t yang 
d ije laskan  p a d a  parag raf (c) apend iks ini, dengan  p in tu  kab ine t 
te rb u k a  se lam a pengujian  a ta u  d ile takkan  di da lam  ru an g an  dengan  
ra ta - ra ta  tinggi 2 kaki x 1 kaki x l  kaki, te rb u k a  di sebelah  a ta s  dan  
p ad a  sa tu  sisi vertikal (bagian depan), yang  m em ungk inkan  aliran  
u d a ra  yang  cu k u p  u n tu k  proses p em b ak aran  n a m u n  bebas dari draft. 
Spesim en h a ru s  d ile takkan  paralel d an b erad a  6 inchi te rh ad ap  bagian  
depan . Spesim en yang lebih ren d ah  h a ru s  dijepit dengan  kua t. 
Spesim en di u ju n g  belakang  a ta s  h a ru s  m elew ati kerekan  a ta u  tiang  
d an  h a ru s  m em iliki b e ra t yang sesua i yang  te rg an tu n g  pad a  kerekan  
a ta u  tiang  te rse b u t sehingga spesim en terpegang  dengan  e ra t selam a 
p roses pengu jian  nyala api. Panjang spesim en yang  d iu jikan  a n ta ra  
jep itan  bag ian  baw ah dengan kerekan  a ta u  tiang  bag ian  a ta s  h a ru s  24 
inchi d a n  d itandai 8 inchi dari bagian  baw ah u n tu k  m en u n ju k k an  titik  
tengah  dari p ro ses pem bakaran . Api dari pem bakar B unsen  a ta u  TIrril 
h a ru s  d inyalakan  selam a 30 detik  p ad a  ta n d a  yang diujikan. 
P em bakar h a ru s  m em iliki nom inal bore tiga perde lapan  inchi, d an  
h a ru s  d ise su a ik an  agar d a p a t m enghasilkan  nyala  api setinggi tiga 
inchi dengan  in ti k e ru c u t k u ran g  lebih sepertiga  dari pan jang  
k ese lu ru h an . S u h u  m inim al dari bagian  nyala  api te rp an as , yang 
d iu k u r dengan  pyrometer thermocouple terka lib rasi, tid ak  boleh k u rang  
dari 1.750 °F. Pem bakar h a ru s  d item patkan  sehingga bag ian  te rp an as  
dari nyala  ap i d a p a t m em bakar ta n d a  pengujian  p a d a  kaw at. W aktu 
pem b ak aran , pan jang  yang terbakar, d an  w ak tu  te rb ak arn y a  lelehan, 
jik a  ada , h a ru s  direkam . Panjang yang  te rb a k a r yang  d iten tu k an  
sesu a i dengan  p arag raf (h) apend iks ini h a ru s  d iu k u r dengan 
m endekati sep ersep u lu h  inchi. K erusakan  p a d a  kaw at spesim en

- 73 -



b u k a n  m eru p ak an  kegagalan. (Sixty-degree test. A minimum of three 
specimens of each wire specification (make and size) must be tested. The 
specimen of wire or cable (including insulation) must be placed at an 
angle of 60 degrees with the horizontal in the cabinet specified in 
paragraph (c) of this appendix, with the cabinet door open during the test 
or placed within a chamber approximately 2 feet high * 1 foot * 1 foot, 
open at the top and at one vertical side (front), that allows sufficient flow 
of air for complete combustion but is free from drafts. The specimen must 
be parallel to and approximately 6 inches from the front of the chamber. 
The lower end of the specimen must be held rigidly clamped. The upper 
end of the specimen must pass over a pulley or rod and must have an 
appropriate weight attached to it so that the specimen is held tautly 
throughout the flammability test. The test specimen span between lower 
clamp and upper pulley or rod must be 24 inches and must be marked 8 
inches from the lower end to indicate the central point for flame 
application. A flame from a Bunsen or Tirrill burner must be applied for 
30 seconds at the test mark. The burner must be mounted underneath 
the test mark on the specimen, perpendicular to the specimen and at an 
angle of 30 degrees to the vertical plane of the specimen. The burner 
must have a nominal bore of three-eighths inch, and must be adjusted to 
provide a three-inch-high flame with an inner cone approximately one- 
third of the flame height. The minimum temperature of the hottest portion 
of the flame, as measured with a calibrated thermocouple pyrometer, 
may not be less than 1,750 °F. The burner must be positioned so that the 
hottest portion of the flame is applied to the test mark on the wire. Flame 
time, bum length, and flaming time drippings, if any, must be recorded. 
The bum length determined in accordance with paragraph (h) of this 
appendix must be measured to the nearest one-tenth inch. Breaking of 
the wire specimen is not considered a failure).

(h) Pan jang  yang  te rbakar. Panjang yang  te rb a k ar ad a lah  ja ra k  dari u ju n g  
aw al h ingga ke titik  buk ti te rjau h  ad an y a  k e ru sa k a n  p ad a  spesim en 
pengu jian  k a re n a  pem bakaran , te ra su k a  a rea  yang  sebagian  a ta u  
se lu ru h n y a  te rbakar, a ta u  h a n g u s terbakar, tap i tid ak  te rm asu k  area  
yang berjelaga, m eninggalkan noda, bengkok, a ta u  b e ru b ah  w arna  
m enjadi h itam , d an  ju g a  m ateria l yang  m en y u su t a ta u  m eleleh ja u h  
dari su m b er p a n a s  (Bum length. Bum length is the distance from the 
original edge to the farthest evidence of damage to the test specimen due 
to flame impingement, including areas of partial or complete 
consumption, charring, or embrittlement, but not including areas sooted, 
stained, warped, or discolored, nor areas where material has shrunk or 
melted away from the heat source).

Bagian II -  Metode Pengujian U n tuk  M enen tukan  T ingkat M udah 
T erbakarnya d an  K arak teristik  d an  K arak teristik  P eram batan  Api dari 
M aterial In su lasi T erm al/A kustik  (Part II—Test Method To Determine the 
Flammability and Flame Propagation Characteristics of Thermal/Acoustic 
Insulation Materials)
G u n ak an  m etode ini u n tu k  m engevaluasi tingkat m u d ah  te rb ak arn y a  dan  
k a rak te ris tik  p e ram b a tan  api dari in su lasi te rm a l/a k u s tik  ketika  terkena  
a n ta ra  su m b er p a n ca ra n  p a n as  d an  api (Use this test method to evaluate the 
flammability and flame propagation characteristics of thermal/ acoustic 
insulation when exposed to both a radiant heat source and a flame.
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(a) Definisi (Definitions).
P eram batan  api berarti ja ra k  te rjau h  dari p e ram b atan  api yang b isa  
dilihat, m en u ju  u ju n g  ak h ir dari spesim en pengujian , d iu k u r dari titik  
tengah  p em b ak aran  sum ber api. M engukur ja ra k  ini se telah  m em ulai 
p em b ak aran  sum ber api d an  sebelum  sem u a  api pad a  spesim en 
pengu jian  d ipadam kan . P engukuran  ini b u k a n  m eru p ak an  ca ra  
p e n en tu an  pan jang  spesim en yang te rb a k ar se te lah  pengujian  (Flame 
propagation means the furthest distance of the propagation of visible 
flame towards the far end of the test specimen, measured from the 
midpoint of the ignition source flame. Measure this distance after initially 
applying the ignition source and before all flame on the test specimen is 
extinguished. The measurement is not a determination of bum length 
made after the test).
S um ber p a n ca ra  p a n as  berarti panel listrik  a ta u  gas m etan  (Radiant 
heat source means an electric or air propane panel).
In su lasi te rm a l/a k u s tik  ya itu  m ateria l a ta u  sistem  m ateria l yang 
d ig u n ak an  u n tu k  m em berikan  perlindungan  te rm a l/ a ta u  akustik . 
C ontohnya te rm asu k  fiberglass a ta u  m ateria l pem uku l yang 
d ise lubung  dengan  p en u tu p  film d an  b u sa  (Thermal/acoustic insulation 
means a material or system of materials used to provide thermal and/or 
acoustic protection. Examples include fiberglass or other batting material 
encapsulated by a film covering and foams).
Titik nol b e ra rti titik  penyalaan  api dari pilot burner te rh ad ap  spesim en 
pengu jian  (Zero point means the point of application of the pilot burner to 
the test specimen).

(b) A para tu s Pengujian (Test apparatus)
1--------------- e * » —  ------- _ j

(1) K otak pengu jian  panel p an caran . M elakukan pengujian  pad a  
R uangan  pengujian  panel p an ca ran  (lihat gam bar F1 di atas). 
L etakkan  ko tak  pengujian  di baw ah k ipas pem buangan  (exhaust) 
u n tu k  m em bersihkan  asap  yang d ihasilkan  sete lah  pengujian. 
K otak pengujian  panel p an ca ran  h a ru s  m endekati pan jang  55 
inchi (1397 mm) kedalam an  19,5 inchi (495mm) d an  28 inchi 
(710mm) hingga m aksim al 30 inchi (762mm) di a ta s  spesim en 
pengujian . Lapisi setiap  sisi a ta s , baw ah, depan  belakang  dengan 
in su las i keram ik  b erserab u t. Di sisi depan , d ib u a t jendela  kaca  
dengan  u k u ra n  52 dengan  12 inchi (1321 dengan  305 mm) ta n p a  
garis, su h u  tinggi, u n tu k  m elihat sam pel se lam a pengujian. 
L etakkan  p in tu  di baw ah jendela  u n tu k  m em berikan  ak ses keluar 
m asu k  bagi penjepit spesim en. Sisi baw ah ko tak  h a ru s  berb en tu k  
sliding steel platform agar m em beri p en g am an an  bagi penjepit 
spesim en  pengujian  pad a  posisi fixed d an  level. Kotak h a ru s  
m em iliki cerobong a sap  in te rnal dengan  d im ensi eksterio r lebar 
5,1 inchi (129mm), kedalam an  16,2 inchi (411mm) d an  tiggi 13
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inch i (330 mm) pad a  sisi berlaw anan  dari k o tak  d an  dari sum ber 
energy pancara . D im ensi in terior h a ru s  lebarnya 4,5 inchi (114 
mm) d an  kedalam an  15,6 inchi (395mm). Cerobong a sap  h a ru s  
m enam bah  sisi a ta s  ko tak  (lihat gam bar F2) (Radiant panel test 
chamber. Conduct tests in a radiant panel test chamber (see figure 
FI above). Place the test chamber under an exhaust hood to 
facilitate clearing the chamber of smoke after each test. The radiant 
panel test chamber must be an enclosure 55 inches (1397 mm) long 
by 19.5 inches (495 mm) deep by 28 inches (710 mm) to 30 inches 
(maximum) (762 mm) above the test specimen. Insulate the sides, 
ends, and top with a fibrous ceramic insulation. On the front side, 
provide a 52 by 12-inch (1321 by 305 mm) draft-free, high- 
temperature, glass window for viewing the sample during testing. 
Place a door below the window to provide access to the movable 
specimen platform holder. The bottom of the test chamber must be 
a sliding steel platform that has provision for securing the test 
specimen holder in a fixed and level position. The chamber must 
have an internal chimney with exterior dimensions of 5.1 inches 
(129 mm) wide, by 16.2 inches (411 mm) deep by 13 inches (330 
mm) high at the opposite end of the chamber from the radiant 
energy source. The interior dimensions must be 4.5 inches (114 
mm) wide by 15.6 inches (395 mm) deep. The chimney must extend 
to the top of the chamber (see figure F2).

■*#*»«*»

FIGURE F2—Internal Chimney

(2) S um ber p a n ca ra n  p an as. L etakkan su m b er p a n ca ra  p a n as  pada  
ce tak an  bingkai besi a ta u  sejenisnya. Panel listrik  h a ru s  mem iliki 6 
b u a h  b ilah  em itter selebar 3 inchi. Bilah em itter h a ru s  tegak lu ru s  
te rh ad ap  p an jan g  panel. Panel h a ru s  m em iliki p e rm u k aan  rad iasi 
1 2 7 /8  sam pai 1 8 1 /2  inchi (327 sam pai 470 mm). Panel h a ru s  d ap a t 
d ioperasikan  h ingga su h u  1300 °F (704°C). Panel gas m etan  h a ru s  
d ib u a t da ri m ateria l yang  keras d an  m em iliki p e rm u k aan  rad iasi 12 
h ingga 18 inch i (305 hingga 457 mm). Panel h a ru s  d a p a t d ioperasikan  
h ingga s u h u  1.500 °F (816 °F). L ihat gam bar F3a d an  F3b. (Radiant 
heat source. Mount the radiant heat energy source in a cast iron frame or 
equivalent. An electric panel must have six, 3-inch wide emitter strips. 
The emitter strips must be perpendicular to the length of the panel. The 
panel must have a radiation surface of 127/8by 181/2inches (327 by 
470 mm). The panel must be capable of operating at temperatures up to 
1300 °F (704 °C). An air propane panel must be made of a porous 
refractory material and have a radiation surface of 12 by 18 inches (305
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by 457 mm). The panel must be capable of operating at temperatures up 
to 1,500 °F (816 °C). See figures F3a and F3b).

■mutu * » « •  091 .
I '*" "*—  -------— ■*— - 1 3  Hi. „
’ 330 mm

FIGURE F3a— Electric Panel

FIGURE F3b—Air Propane Radiant Panel

(i) Panel p a n ca ra n  listrik. Panel p an ca ran  ini h a ru s  terdiri dari 3 fase 
d an  d ioperasikan  pad a  tegangan  208 volt. Fase tunggal, dengan 
tegangan  240 volt ju g a  d iperbolehkan. G u n ak an  a la t kontrol 
ten ag a  solid-state d an  a la t control b e rbasis  m ikroprosesor u n tu k  
m en g a tu r p a ram eter pengoperasian  panel lis trik  (Electric radiant 
panel. The radiant panel must be 3-phase and operate at 208 volts. 
A single-phase, 240 volt panel is also acceptable. Use a solid-state 
power controller and microprocessor-based controller to set the 
electric panel operating parameters).

(ii) Panel p a n ca ra n  gas. G unakan  gas m etan  (liquid petroleum gas -2.1  
UN 1075) u n tu k  b ah an  b a k a r panel p an ca ran . S istem  b a h an  b ak ar 
panel h a ru s  terd iri dari a sp ira to r tipe ven tu re  u n tu k  m encam pur 
gas d an  u d a ra  k ira-k ira  p ad a  tek a n an  atm osfer. Sediakan 
in s tru m e n ta s i yang cocok u n tu k  m engaw asi d an  m engendalikan  
a liran  b a h a n  b a k ar dan  u d a ra  ke dalam  panel. S ertakan  m eteran  
a liran  u d a ra , regu lator a liran  u d a ra  d an  m eteran  tek an an  gas (Gas 
radiant panel. Use propane (liquid petroleum gas—2.1 UN 1075) for 
the radiant panel fuel. The panel fuel system must consist of a 
venturi-type aspirator for mixing gas and air at approximately 
atmospheric pressure. Provide suitable instrumentation for 
monitoring and controlling the flow of fuel and air to the panel. 
Include an air flow gauge, an air flow regulator, and a gas pressure 
gauge).

(iii) P enem patan  panel pancara . Letakan panel p ad a  ko tak  dengan  
s u d u t 30 d e ra ja t dari b idang spesim en horizontal, d an  7 Vo. inchi di 
a ta s  titik  nol spesim en (Radiant panel placement. Mount the panel in 
the chamber at 30 degrees to the horizontal specimen plane, and 
71/2inches above the zero point of the specimen).
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(3) S istem  pen jep itan  spesim en (Specimen holding system).
(i) K erangka geser berfungsi sebagai pen em p atan  spesim en pengujian. 

S iku -siku  d a p a t d itam bahkan  (melalui wing nut) p ad a  tepi a ta s  
ke ran g k a  u n tu k  m engakom odasi variasi ke tebalan  dari spesim en 
pengujian . L etakkan spesim en pengujian  p ad a  lem baran  in su lasi 
keram ik  b ersera t, ba ik  pad a  s isa  tem p at p ad a  tep ian  baw ah 
keran g k a  geser m au p u n  p ad a  tem p at siku-siku . M ungkin 
d ib u tu h k a n  ju g a  u n tu k  m enggunakan  berlem bar-lem bar m aterial 
b e rd a sa rk an  ketebalan  spesim en (u n tu k  m em enuhi p e rsy ara tan  
tinggi sam pel). B iasanya lem baran  m ateria l yang  tak  te rb ak ar ini 
ke teb a lan n y a  V* inchi (6mm). L ihat gam bar F4. K erangka geser 
lebih dalam  2 inchi (50,8 mm) dari kerangka  p a d a  gam bar F4 ju g a  
d a p a t d iterim a sepan jang  p e rsy ara tan  pan jang  te rp en u h i (The 
sliding platform serves as the housing for test specimen placement. 
Brackets may be attached (via wing nuts) to the top lip of the 
platform in order to accommodate various thicknesses of test 
specimens. Place the test specimens on a sheet of fibrous ceramic 
insulation, either resting on the bottom lip of the sliding platform or 
on the base of the brackets. It may be necessary to use multiple 
sheets of material based on the thickness of the test specimen (to 
meet the sample height requirement). Typically, these non­
combustible sheets of material are available ini/4-inch (6 mm) 
thicknesses. See figure F4. A sliding platform that is deeper than the 
2-inch (50.8mm) platform shown in figure F4 is also acceptable as 
long as the sample height requirement is met).

FIGURE F4—Sliding Platform

(ii) T am b ah k an  sa tu  b u a h  1 /2  inchi (13mm) p ap an  in su lasi keram ik  
b e rse ra t a ta u  m ateria l su h u  tinggi lain  dengan  u k u ra n  4 1 1 / 2  
h ingga 8 1 / 4  inchi (1054 hingga 210 mm) p ad a  sisi belakang 
kerangka. P apan  ini berfungsi sebagai p e n ah a n  p a n as  dan  
m elindungi spesim en pengujian  dari p em an asan  dini yang 
berleb ihan . Tinggi p ap an  ini tidak  boleh m enganggu gerakan  
keran g k a  geser (keluar m asu k  dari ko tak  pengujian). J ik a  
keran g k a  te lah  d ib u a t agar sisi be lakang  kerangka  cu k u p  tinggi 
u n tu k  m encegah p em an asan  dini yang  berleb ihan  te rh ad ap  
spesim en  ketika  kerangka geser ke luar, m ak a  p ap an  p en ah an  
tidak  d ib u tu h k an . (Attach al/2-inch (13 mm) piece of fibrous 
ceramic insulation board or other high temperature material 
measuring 41 l/2by 81/4inches (1054 by 210 mm) to the back of the 
platform. This board serves as a heat retainer and protects the test 
specimen from excessive preheating. The height of this board may 
not impede the sliding platform movement (in and out of the test 
chamber). If the platform has been fabricated such that the back side 
of the platform is high enough to prevent excess preheating of the
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specimen when the sliding platform is out, a retainer board is not 
necessary).

(iii) L etakkan spesim en  pengujian  secara  horizontal p ad a  p ap an  yang 
ta k  b isa  te rbakar. L etakan bingkai b a ja  p e n ah a n  , yang memiliki 
k e teba lan  1 /8  inchi (3,2 mm) d an  k ese lu ru h an  d im ensi 23 hingga 
13 1 /8  inchi (584 hingga 333 mm) dengan  b u k a a n  spesim en 19 
h ingga 10 3 /4  inchi (483 hingga 273 mm) m elebihi spesim en 
pengujian . Sisi depan , belakang d an  k a n an  dari roda  a ta s  bingkai 
h a ru s  te rle ta  p ad a  sisi a ta s  kerangka geser d an  roda  baw ah h a ru s  
m enjep it sem u a  em pat sisi dari spesim en pengujian . Roda k an an  
baw ah  h a ru s  sam a  ra ta  dengan kerangka  geser L ihat gam bar F5. 
(Place the test specimen horizontally on the non-combustible board(s). 
Place a steel retaining/ securing frame fabricated of mild steel, 
having a thickness ofl/8-inch (3.2 mm) and overall dimensions of 23 
by 131/8inches (584 by 333 mm) with a specimen opening of 19 by 
103/ 4inches (483 by 273 mm) over the test specimen. The front, 
back, and right portions of the top flange of the frame must rest on 
the top of the sliding platform, and the bottom flanges must pinch all 
4 sides of the test specimen. The right bottom flange must be flush 
with the sliding platform. See figure F5).

«*■> jk
1

FIGURE F5: 3 Views

(4) Pilot burner. Pilot burner yang d igunakan  u n tu k  m em bakar spesim en 
h a ru s  BemzomaticTM commercial propane venturi torch dengan  tep ian  
burner sim etris aksia l d an  tab u n g  p aso k an  gas m etan  dengan  d iam eter 
lubang  0 ,006  inchi (0,15mm). Panjang tab u n g  burner h a ru s  2 7 /8  inchi 
(71 mm). A liran gas m etan  h a ru s  d ia tu r m elalui tek a n an  gas dengan 
regu la to r in-line u n tu k  m enghasilkan  k e ru c u t berw arna  b iru  dengan 
u k u ra n  3 /4  inchi (19mm). Guide b e ru k u ra n  3 /4  inchi (19mm) 
(m isalnya seba tang  tip is metal) d a p a t d ipatri p a d a  sisi a ta s  burner 
u n tu k  m em b an tu  p en g a tu ran  tinggi api. K eselu ruhan  tinggi api kira- 
k ira  p an jangnya  5 inchi (127 mm). Sed iakan  ja la n  n tk  m em indahkan  
burner dari posisi pem bakaran  sehingga api a k an  m enjadi horizontal 
d an  se tidaknya  b e rad a  2 inchi di a ta s  b idang  spesim en. L ihat gam bar 
F6. (Pilot Burner. The pilot burner used to ignite the specimen must be a 
BemzomaticTM commercial propane venturi torch with an axially 
symmetric burner tip and a propane supply tube with an orifice diameter
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of 0.006 inches (0.15 mm). The length of the burner tube must be 27/8  
inches (71 mm). The propane flow must be adjusted via gas pressure 
through an in-line regulator to produce a blue inner cone length of 3/4- 
inch (19 mm). A3/4-inch (19 mm) guide (such as a thin strip of metal) 
may be soldered to the top of the burner to aid in setting the flame 
height. The overall flame length must be approximately 5 inches long 
(127 mm). Provide a way to move the burner out of the ignition position 
so that the flame is horizontal and at least 2 inches (50 mm) above the 
specimen plane. See figure F6).

FIGURE F6—Propane Pilot Burner

(5) Thermocouple. P asang  seb u ah  24 American Wire Gauge (AWG) Type K 
(Chromel- Alumel) thermocouple a ta u  sejenis dengan  ko tak  pengujian  
u n tu k  m engaw asi su h u . M asukkan  ke dalam  ko tak  m elalui lubang  
kecil yang  dibor m elalui sisi belakang kotak . L etakkan thermocouple 
sehingga m en am b ah  11 inchi (279mm) dari sisi be lakang  kotak, 11 
1 /2  inchi (293mm) dari sisi k a n an  ko tak  d an  2 inch i (51 mm) dari 
panel p an ca ran . Penggunaan  thermocouple lain  sifa tnya opsional a ta u  
pilihan. (Thermocouples. Install a 24 American Wire Gauge (AWG) Type 
K (Chromel- Alumel) thermocouple or equivalent the test chamber for 
temperature monitoring. Insert it into the chamber through a small hole 
drilled through the back of the chamber. Place the thermocouple so that it 
extends 11 inches (279 mm) out from the back of the chamber wall, 
111/2 inches (292 mm) from the right side of the chamber wall, and is 2 
inches (51 mm) below the radiant panel. The use of other thermocouples 
is optional).

(6) Kalorim eter. K alorim eter yang d ipakai h a ru s  b e rb en tu k  silinder 
u k u ra n  1 inch i dengan  pendingin  air, total heat flux density, foil type 
Gordon Gage dengan  ren tan g  0 hingga 5 BTU /ft2 - detik  (0 h ingga 5.7 
W a tts /c m 2 ). Calorimeter. The calorimeter must be a one-inch cylindrical 
water-cooled, total heat flux density, foil type Gordon Gage that has a 
range of 0 to 5 BTU/ft2 -second (0 to 5.7 Watts/cm2).

(7) P rosedur d an  spesifikasi kalib rasi kalorim eter (Calorimeter calibration 
specification and procedure).
(i) Spesifikasi calorim eter (Calorimeter specification).

(A) D iam eter foil h a ru s  0 .25 ±0.005 inch i (6.35 ±0.13 mm). 
(Foil diameter must be 0.25 ±0.005 inches (6.35 ±0.13 mm)).

(B) K etebalan foil h a ru s  0 .0005  ±0.0001 inchi (0.013 ± 0 .0025 
mm). (Foil thickness must be 0.0005 ±0.0001 inches (0.013 ± 
0.0025 mm)).

(C) M aterial foil h a ru s  thermocouple grade Constantan (Foil 
material must be thermocouple grade Constantan).

(D) P enguku ran  su h u  h a ru s  Copper Constantan thermocouple. 
(Temperature measurement must be a Copper Constantan 
thermocouple).
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(E) D iam eter kaw at tem baga tengah  h a ru s  0 ,0005  inchi (0,013 
mm) (The copper center wire diameter must be 0.0005 inches 
(0.013 mm)).

(F) K ese lu ruhan  p e rm u k aan  calorim eter h a ru s  dilapisi tipis 
dengan  c a t “Black Velvet” yang m em iliki em isiviti 96 a ta u  lebih 
(The entire face of the calorimeter must be lightly coated with 
“Black Velvet” paint having an emissivity of 96 or greater).

(ii) K alibrasi kalorim eter (Calorimeter calibration).
(A) M etode kalib rasi h a ru s  m em band ingkan  dengan  transducer 

yang  te lah  d is tan d a rk an  (The calibration method must be by 
comparison to a like standardized transducer).

(B) Transducer yang te lah  d is tan d a rk an  h a ru s  m em enuhi 
spesifikasi yang d iberikan  pad a  p a rag ra f II 9b)(6) apend iks ini 
(The standardized transducer must meet the specifications 
given in paragraph 11(b)(6) of this appendix).

(C) K alibrasi transducer s ta n d a r  dengan  s ta n d a r  u ta m a  yang 
diperoleh dari S tan d ar N asional (Calibrate the standard 
transducer against a primary standard traceable to the 
National Standards).

(D) Metode tran sfe r h a ru s  b e ru p a  p iringan  grafit yang 
d ip an ask an  (The method of transfer must be a heated graphite 
plate).

(E) Piringan grafit h a m s  d ip an ask an  dengan  listrik , memiliki 
p e rm ukaanyang  bersih  p ad a  se tiap  sisi p iringan, paling 
sedik it 2 h ingga 2 inchi (51 hingga 51 mm) d an  ketebalan  
1 /8 -in ch i ± l/1 6 - in c h i (3.2 ± 1 . 6  mm) (The graphite plate must 
be electrically heated, have a clear surface area on each side of 
the plate of at least 2 by 2 inches (51 by 51 mm), and b e l /8- 
inch ±1/ 16-inch thick (3.2 ± 1.6 mm)).

(F) L etakkan p ad a  posisi tengah  2 transducer p ad a  posisi yang 
berlaw anan  di a ta s  p iringan dengan  ja ra k  yang  sebanding  
(Center the 2 transducers on opposite sides of the plates at 
equal distances from the plate).

(G) J a ra k  a n ta ra  calorim eter dengan  p iringan  tidak  boleh k u ran g  
dari 0 ,0625  inchi (l,6m m ) d an  tidak  lebih dari 0 ,375 inchi 
(9,5mm) (The distance of the calorimeter to the plate must be no 
less than 0.0625 inches (1.6 mm), and no greater than 0.375 
inches (9.5 mm)).

(H) R entang  yang d igunakan  dalam  kalib rasi paling sedikit 0 -3 .5
B T U s/ft2 - detik  (0-3.9 W atts /cm 2 ) d an  tidak  lebih dari 0 -5 .7  
B T U s/ft2 - detik  (0-6.4 W atts /c m 2 ) (The range used in
calibration must be at least 0-3.5 BTUs/ft2 -second (0-3.9 
Watts/cm2 ) and no greater than 0-5.7 BTUs/ft2 -second (0-6.4 
Watts/cm2 )).

(I) Alat perekam an  h a m s  m erekam  2 transducer te rn s  m en em s 
a ta u  paling sedikit dalam  1 /10  of tiap  transducer (The 
recording device used must record the 2 transducers 
simultaneously or at least within 1/1 Oof each other).

(8) Perlengkapan  te tap  calorim eter. D engan kerangka  geser p ad a  ko tak  
pengujian , p a san g  bingkai penyangga calorim eter d an  le takkan  
m ateria l ta k  b isa  te rb a k ar pad a  sisi baw ah  kerangka  geser b e rb a tasan  
dengan  bingkai penyangga. Hal ini ak an  m encegah h ilangnya p an as  
se lam a p roses kalibrasi. Bingkai h a m s  m em iliki kedalam an  13 1 /8  
inchi (333m m )(dari depan  ke belakang) d an  lebar 8 inch i (203mm) d an  
h a m s  b e rad a  p a d a  sisi a ta s  kerangka geser. B ingkai ini h a m s  d ib u a t
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dari b a tan g  b a ja  d a ta r  1 /8  inchi (3,2mm) d an  m em iliki b u k a an  y u n tu k  
m engakom odasi ke tebalan  p ap an  p en ah an  1 /2  inchi (12,7mm), yang 
se ta ra  dengan  sisi a ta s  kerangka  geser. P apan  ini h a ru s  memiliki tiga 
lubang  seb esar 1 inchi (25,4mm) yang  dibor m elalui p ap an  u n tu k  
m em asu k k an  kalorim eter. J a r a k  a n ta ra  garis tengah  dari lubang  
p e rtam a  te rh a d ap  garis tengah  lubang  k ed u a  h a ru s  2 inchi (51 mm). 
G aris tengah  lubang  ked u a  ju g a  h a ru s  sam a ja ra k n y a  dengan  garis 
tengah  lubang  ketiga. L ihat gam bar F7. Bingkai penyangga calorim eter 
yang  k o n stru k sin y a  berbeda b isa  d iterim a se lam a pan jang  dari garis 
tengah  lubang  p e rtam a  te rh ad ap  panel p a n ca ra n  dn  ja ra n g  a n ta r  
lubang  sam a  seperti d ije laskan  dalam  p arag raf ini (Calorimeter fixture. 
With the sliding platform pulled out of the chamber, install the 
calorimeter holding frame and place a sheet of non-combustible material 
in the bottom of the sliding platform adjacent to the holding frame. This 
will prevent heat losses during calibration. The frame must be 
131/8inches (333 mm) deep (front to back) by 8 inches (203 mm) wide 
and must rest on the top of the sliding platform. It must be fabricated 
of 1 /8-inch (3.2 mm) flat stock steel and have an opening that 
accommodates al/2-inch (12.7 mm) thick piece of refractory board, 
which is level with the top of the sliding platform. The board must have 
three 1-inch (25.4 mm) diameter holes drilled through the board for 
calorimeter insertion. The distance to the radiant panel surface from the 
centerline of the first hole (“zero” position) must be 71/2±1/8-inches (191 
± 3 mm). The distance between the centerline of the first hole to the 
centerline of the second hole must be 2 inches (51 mm). It must also be 
the same distance from the centerline of the second hole to the centerline 
of the third hole. See figure F7. A calorimeter holding frame that differs in 
construction is acceptable as long as the height from the centerline of the 
first hole to the radiant panel and the distance between holes is the 
same as described in this paragraph).

<----------McsstGMnMt nsniKCMRmr -------- *

FIGURE F7—Calorimeter Molding Frame

(9) In s tru m en tas i. Sed iakan  a la t perekam an  yang  te lah  d ialibrasi dengan  
ren tan g  yang  sesu a i a ta u  sistem  penerim aan  d a ta  com puter u n tu k  
m en g u k u r d an  m erekam  o u tp u t dari calorim eter d an  thermocouple. 
Sistem  penerim aan  d a ta  h a ru s  m am pu  m erekam  o u tp u t calorim eter 
se tiap  detik  se lam a proses kalib rasi (Instrumentation. Provide a 
calibrated recording device with an appropriate range or a computerized 
data acquisition system to measure and record the outputs of the 
calorimeter and the thermocouple. The data acquisition system must be 
capable of recording the calorimeter output every second during 
calibration).
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(10) Alat p e n u n ju k  w aktu . Sed iakan  stopwatch a ta u  a la t lain, yang a k u ra t 
h ingga ± 1 d e tik /j am , u n tu k  m enguku r w ak tu  p em b ak aran  dari pilot 
burner (Timing device. Provide a stopwatch or other device, accurate to ± 
1 second/hour, to measure the time of application of the pilot burner 
flame).

(c) Spesim en pengu jian  (Test specimens).
(1) P ersiapan  spesim en. P ersiapkan  d an  uji m inim al tiga spesim en 

pengujian . J ik a  m ateria l p en u tu p  film d igunakan , pe rs iapan  d an  
uji a n ta ra  p e tu n ju k  b u n g k u s d an  isi (Specimen preparation. Prepare 
and test a minimum of three test specimens. If an oriented film cover 
material is used, prepare and test both the warp and fill directions).

(2) K onstruksi. Spesim en pengujian  h a ru s  m encakup  se lu ru h  m aterial 
yang  d ig u n ak an  dalam  k o n stru k si in su las i (te rm asuk  batting, film, 
scrim, tape, dll). Potong sebagian kecil dari m ateria l in ti seperti 
b u sa  a ta u  fiberglass, dan  potong sebag ian  b esa r dari m aterial 
pelap is film (jika digunakan) u n tu k  m en u tu p i m ateria l inti. 
P em bungkusan  p an as  ad a lah  m etode yagn d isa ran k an  u n tu k  
m eny iapkan  sam pel fiberglass, sejak  sam pel fiberglass d ap a t 
d ib u a t ta n p a  m em am patkan  fiberglass ("box sample?). M aterial 
p e n u tu p  yang  tidak  d ap a t m em bungkus p a n a s  d a p a t dijepret, 
d ijah it a ta u  d ip lester se lam a d a p a t d ipotong lebih agar tidak  
m enekan  m ateria l inti. Alat pengunci yang  d ig u n ak an  h a ru s  sam a 
pan jangnya  dengan  pan jang  m ateria l pelindung. K etebalan 
spesim en  h a ru s  sam a tebalnya dengan  yang  te rp asan g  pada  
pesaw at terbang. (Construction. Test specimens must include all 
materials used in construction of the insulation (including batting, 
film, scrim, tape, etc. ). Cut a piece of core material such as foam or 
fiberglass, and cut a piece of film cover material (if used) large 
enough to cover the core material. Heat sealing is the preferred 
method of preparing fiberglass samples, since they can be made 
without compressing the fiberglass (“box sample”). Cover materials 
that are not heat sealable may be stapled, sewn, or taped as long as 
the cover material is sufficiently over-cut to be drawn down the sides 
without compressing the core material. The fastening means should 
be as continuous as possible along the length of the seams. The 
specimen thickness must be of the same thickness as installed in the 
airplane).

(3) D im ensi spesim en. U n tuk  m endu k u n g  pen em p atan  spesim en 
dengan  tep a t d an  sesua i dengan  kerangka  geser, potong m aterial 
yang  tidak  k e ras  seperti fiberglass se lebar 12 1 /2  inehi (318mm) 
d an  pan jan g  23 inehi (584mm). Potong m ateria l yang  keras seperti 
b u sa , lebar 11 1 /2  + 1 /4  inehi (292m m  + 6mm) d an  pan jang  23 
inehi (584mm) agar p as dengan d u d u k a n  p ad a  kerangka  geser, dan  
m em berikan  p e rm u k aan  yang  ra ta  d an  se ja jar dengan  b u k aan  
p a d a  d u d u k a n  kerangka  geser. (Specimen Dimensions. To facilitate 
proper placement of specimens in the sliding platform housing, cut 
non-rigid core materials, such as fiberglass, 121/2 inches (318mm) 
wide by 23 inches (584mm) long. Cut rigid materials, such as foam, 
11 l/2 ± l/4  inches (292 mm ± 6mm) wide by 23 inches (584mm) long 
in order to fit properly in the sliding platform housing and provide a 
flat, exposed surface equal to the opening in the housing).
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(d) Pengkondisian  spesim en. K ondisikan spesim en pengujian  pad a  70 ± 5 
°F (21 ± 2  °C) d an  55 persen  ± 10 persen  kelem bababn  relative, selam a 
m inim al 24 ja m  sebelum  pengujian. (Specimen conditioning. Condition 
the test specimens at 70 ± 5 °F (21 ±2 °C) and 55 percent ±10 percent 
relative humidity, for a minimum of 24 hours prior to testing).

(e) K alibrasi a p a ra tu s  (Apparatus Calibration).
(1) D engan kerangka  geser b e rada  di lu a r  k o tak  pengujian , p asang  

bingkai penyangga calorim eter. Tekan kerangka  geser kem bali ke 
dalam  ko tak  d an  m asu k k an  calorim eter ke dalam  lubang  pertam a 
(posisi “nol”. L ihat gam bar F7. T u tup  p in tu  baw ah yang  terle tak  di 
baw ah  kerangka  geser. J a r a k  dari garis tengah  kalorim eter 
te rh a d ap  p e rm u k aan  panel p an ca ran  p ad a  titik  ini h a ru s  7 1 /2  
inch i ±1/8(191 m m  ± 3). Sebelum  m enyalakan  panel pancaran , 
p a s tik a n  bahw a p erm u k aan  calorim eter dalam  k ead aan  bersih  
d an  te rd a p a t a ir yang  m engalir m elalui kalorim eter (With the 
sliding platform out of the chamber, install the calorimeter holding 
frame. Push the platform back into the chamber and insert the 
calorimeter into the first hole (“zero” position). See figure F7. Close 
the bottom door located below the sliding platform. The distance 
from the centerline of the calorimeter to the radiant panel surface at 
this point must be 71/2 inches ±1/8(191 mm ± 3). Before igniting 
the radiant panel, ensure that the calorimeter face is clean and that 
there is water running through the calorimeter).

(2) M enyalakan panel. A tur cam p u ran  b a h a n  b a k a r /u d a ra  hingga 
m encapai 1.5 BTU s/feet2 -detik  ± 5 persen  (1.7 W atts /c m 2 ± 5 
persen) p a d a  posisi “nol”. J ik a  m enggunakan  panel listrik , a tu r  
a la t control tenaga  hingga m encapai p a n a s  flux yang sesuai. 
B iarkan  panel te rseb u t m encapai titik  stab il (hal ini b isa  sam pai 1 
jam ). Pilot burner h a ru s  dalam  posisi m ati d an  di baw ah selam a 
p roses ini. (Ignite the panel. Adjust the fuel/air mixture to achieve 
1.5 BTUs/feet2 -second ± 5  percent (1.7 Watts/cm2 ± 5 percent) at 
the “zero” position. If using an electric panel, set the power controller 
to achieve the proper heat flux. Allow the unit to reach steady state 
(this may take up to 1 hour). The pilot burner must be off and in the 
down position during this time).

(3) Setelah  kondisi stab il tercapai, p in d ah k an  kalorim eter 2 inchi 
(51 mm) dari posisi “nol” ke posisi 1 d an  rekam  p a n a s  flux. B iarkan  
c u k u p  w ak tu  u n tu k  setiap  w ak tu  agar calorim eter stabil. Tabel 1 
m enggam barkan  nilai kalib rasi u m u m n y a  p a d a  tiga posisi (After 
steady-state conditions have been reached, move the calorimeter 2 
inches (51 mm) from the “zero” position (first hole) to position 1 and 
record the heat flux. Move the calorimeter to position 2 and record 
the heat flux. Allow enough time at each position for the calorimeter 
to stabilize. Table 1 depicts typical calibration values at the three 
positions).

- 84 -



Tabel 1 -  Tabel Kalibrasi
(Table 1—Calibration Table)

Posisi

Position
BTU/feet2detik Watts/ cm2

Posisi nol

“Zero” Position
1.5 1.7

Posisi 1
Position 1

1.51-1.50-1.49 1.71-1.70­
1.69

Posisi 2

Position 2
1.43-1.44 1.62-1.63

(4) B uka  p in tu  baw ah, singkirkan  calorim eter d an  p e ra la tan  penjepit. 
P erh a tik an  bahw a pera la tan  penjepit tad i san g a t p anas. (Open the 
bottom door, remove the calorimeter and holder fixture. Use caution 
as the fixture is very hot).

(f) P rosedur pengu jian  (Test Procedure).
(1) N yalakan pilot burner. P astikan  bahw a pilot burner b e rada  paling 

sed ik it 2 inch i (51mm) di a ta s  bagian  a ta s  dari kerangka. Burner 
tid ak  boleh b e rsen tu h a n  dengan  spesim en sam pai pengujian 
dim ulai. (Ignite the pilot burner. Ensure that it is at least 2 inches 
(51 mm) above the top of the platform. The burner may not contact 
the specimen until the test begins).

(2) L etakkan  spesim en pengujian  pad a  penyangga kerangka  geser. 
P astikan  bahw a p erm u k aan  sam pel pengujian  sejajar dengan 
bag ian  a ta s  kerangka. Pada titik  “nol”, p e rm u k aan  spesim en 
h a ru s  b e rad a  7 1 /2  inchi + 1 / 8  inchi (191 m m  + 3) di baw ah panel 
p an ca ran . (Place the test specimen in the sliding platform holder. 
Ensure that the test sample surface is level with the top of the 
platform. At “zero” point, the specimen surface must be 71/2 inches 
±1/8 inch (191 mm ± 3) below the radiant panel).

(3) L etakkan kerangka  pelindung di a ta s  spesim en. J ik a  perlu  (karena
kom presi) se su a ik an  sam pel (naik d an  tu ru n ) u n tu k  m enjaga 
ja ra k  dari sam pel te rh ad ap  panel p a n ca ra n  (7 1 /2  inchi + 1 /8  
inch i (191m m  + 3) p ad a  posisi “nol”). D engan rak itan
film /fiberglass, pen ting  u n tu k  m em buat celah  p ad a  p en u tu p  film 
u n tu k  m em bersihkan  u d a ra  di dalam . Hal ini m endukung  
opera to r da lam  m enjaga posisi yang  tep a t u n tu k  spesim en 
pengu jian  (se tara  dengan bagian  a ta s  kerangka)dan  u n tu k  
m em b u at ventilasi gas-gas selam a pengujian . Celah longitudinal, 
k ira -k ira  pan jang  2 inchi (51 mm), h a ru s  d itengahkan  3 inchi 
± l / 2 i n c h i  (76m m  ± 13mm) dari roda  kiri ke rangka  pengam an. 
P isau  tam b ah a n  d iperbolehkan u n tu k  m em b u at celah pada  
p e n u tu p  film (Place the retaining/ securing frame over the test 
specimen. It may be necessary (due to compression) to adjust the 
sample (up or down) in order to maintain the distance from the 
sample to the radiant panel (71/2 inches ±1/8 inch (191 mm ± 3) at 
“zero” position). With film/fiberglass assemblies, it is critical to
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make a slit in the film cover to purge any air inside. This allows the  
opera to r to m ain ta in  the proper test specimen position (level with 
the top of the platform) and to allow ventilation of gases during 
testing. A longitudinal slit, approximately 2 inches (51mm) in length, 
must be centered 3 inches ±l/2inch (76mm ± 13mm) from the left 
flange of the securing frame. A utility knife is acceptable for slitting 
the film cover).

(4) Segera tek an  kerangka geser ke dalam  k o tak  pengujian  d an  tu tu p  
p in tu  baw ah (Immediately push the sliding platform into the 
chamber and close the bottom door).

(5) Bawa api dari pilot burner m enyen tuh  bag ian  tengah  spesim en 
p a d a  titik  nol d an  segera m ulai ja la n k a n  a la t p en g u k u r w aktu . 
Pilot burner h a ru s  b e rad a  p ad a  su d u t 27 d e ra ja t dari sam pel dan  
k ira -k ira  1 /2  inchi (12mm) di a ta s  sam pel. L ihat gam bar F7. Alat 
stop, seperti dalam  gam bar F8, m em perm udah  operator u n tu k  
m ele takan  burner se tiap  w ak tu  secara  tepa t. (Bring the pilot burner 
flame into contact with the center of the specimen at the “zero” point 
and simultaneously start the timer. The pilot burner must be at a 27 
degree angle with the sample and be approximately 1/2 inch (12 
mm) above the sample. See figure F7. A stop, as shown in figure F8, 
allows the operator to position the burner correctly each time).

FIGURE F8—Propane Burner Stop

(6) T inggalkan burner p ad a  posisi te rseb u t se lam a 15 detik  dan  geser 
ke posisi paling kecil 2 inchi (51 mm) di a ta s  spesim en. (Leave the 
burner in position for 15 seconds and then remove to a position at 
least 2 inches (51 mm) above the specimen).

(g) Laporan (Report).
(1) Identifikasi d an  desk ripsikan  spesim en pengujian  (Identify and 

describe the test specimen).
(2) L aporkan ad an y a  p en y u su tan  a ta u  pele lahn  dari spesim en 

pengu jian  (Report any shrinkage or melting of the test specimen).
(3) L aporkan ja ra k  p e ram b atan  nyala api. J ik a  ja ra k n y a  k u ran g  dari 2 

inchi, lapo ran  dianggap lolos (tidak perlu  ad an y a  pengukuran). 
(Report the flame propagation distance. If this distance is less than 2 
inches, report this as a pass (no measurement required).

(4) L aporkan w ak tu  sete lah  nyala  api (Report the after-flame time).
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(h) P e rsy a ra tan  (Requirements).

(1) T idak boleh a d a  p e ram b atan  nyala api lebi dari 2 inchi (51 mm) kea 
ra h  kiri dari garis tengah  titik  p em b ak aran  (There must be no flame 
propagation beyond 2 inches (51 mm) to the left of the centerline of 
the pilot flame application).

(2) W aktu  nyala  se te lah  pilot burner d isingkirkan  tidak  boleh lebih dari 
3 de tik  u n tu k  setiap  spesim en (The flame time after removal of the 
pilot burner may no t exceed 3 seconds on any specimen).

72. M enam bah L am piran  J  p ad a  su b  bag ian  lam piran , yang  berbuny i sebagai 
b e r ik u t :

A pendiks J  -  HIRF Environment d an  Level Pengujian HIRF Environment
(Appendix J  — HIRF Environments and Equipment HIRF Test Levels)
A pendiks ini m en jelaskan  HIRF environment I dan level pengujian  HIRF 
pad a  a la t u n tu k  sistem  listrik  d an  elektronik  sesu a i bag ian  23.1308. Nilai 
k ek u a tan  b idang  dari HIRF environment d an  level pengujian  HIRF p e ra la tan  
d ih itung  da lam  a k a r k u a d ra t ra ta -ra ta  d iu k u r se lam a p u n cak  lingkaran  
m odulasi (This appendix specifies the HIRF environments and equipment 
HIRF test levels for electrical and electronic systems under sec. 23.1308. The 
field strength values for the HIRF environments and equipment HIRF test 
levels are expressed in root-mean-square units measured during the peak of 
the modulation cycle).

(a) HIRF environment I d ije laskan  dalam  tabel b e rik u t (HIRF environment I 
is specified in the following table):
Tabel I -  K ekuatan  b idang frekuensi HIRF environment I 
(Table I.—HIRF Environment 1Frequency Field strength)

F rekuensi
(Frequency)

K ekuatan  b idang (Field 
strength)

(volts/meter)

Peak Average

10 kHz-2 MHz 50 50

2 MHz-30 MHz 100 100

30 MHz-100 MHz 50 50

100 MHz-400 MHz 100 100

400 MHz-700 MHz 700 50

700 MHz-1 GHz 700 100

GHz-2 GHz 2,000 200

2 GHz-6 GHz 3,000 200
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6 GHz-8 GHz 1,000 200

8 GHz-12 GHz 3,000 300

12 GHz-18 GHz 2,000 200

18 GHz-40 GHz 600 200

Pada tabe l ini, k ek u a tan  bidang yang lebih b esa r be rlak u  pad a  u jung  
p ita  frekuensi {In this table, the higher field strength applies at the 
frequency band edges).

(b) HIRF env ironm ent II d ijelaskan dalam  tabel b e rik u t (HIRF environment 
II is specified in the following table):
Tabel I -  K ekuatan  b idang frekuensi HIRF environment I
(Table II-HIRF Environment II Frequency Field strength)

Frequency

K ekuatan  bidang 
{Field strength)

(volts/ meter)
Peak Average

10 kHz-500 kHz 20 20

500 kHz-2 MHz 30 30

2 MHz-30 MHz 100 100

30 MHz-100 MHz 10 10

100 MHz-200 MHz 30 10

200 MHz-400 MHz 10 10

400 MHz-1 GHz 700 40

1 GHz-2 GHz 1,300 160

2 GHz-4 GHz 3,000 120

4 GHz-6 GHz 3,000 160

6 GHz-8 GHz 400 170

8 GHz-12 GHz 1,230 230

12 GHz-18 GHz 730 190

18 GHz-40 GHz 600 150

Pada tabel ini, k ek u a tan  bidang yang lebih b e sa r be rlak u  p ad a  u jung  
p ita  frekuensi {In this table, the higher field strength applies at the 
frequency band edges).
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(c) Pengujian  HIRF P era la tan  Level 1 {Equipment HIRF Test Level 1).
(1) D ari 10 kilohertz (kHz) sam pai 400 m egahertz  (MHz), g unakan  

pengu jian  k e re n tan a n  dengan  gelom bang b erk e lan ju tan  (CW) d an  
m odulasi gelom bang 1 kHz k u a d ra t dengan  kedalam an  90 persen  
a ta u  lebih. Pengujian k e ren tan an  h a ru s  dim ulai pad a  m inim al 0 ,6  
m iliam peres (mA) pad a  10 kHz, m en ingkatkan  20 desibel (dB) per 
frekuensi na ik  h ingga m inim um  30 mA pada500  kHz (From 10 
kilohertz (kHz) to 400 megahertz (MHz), use conducted susceptibility 
tests with continuous wave (CW) and 1 kHz square wave 
modulation with 90 percent depth or greater. The conducted 
susceptibility current must start at a minimum of 0.6 milliamperes 
(mA) at 10 kHz, increasing 20 decibels (dB) per frequency decade to 
a minimum of 30 mA at 500 kHz).

(2) D ari 500 kHz ke 40 MHz, pengujian  k e re n tan a n  h a ru s  d ilakukan  
paling sedik it pad a  30 mA (From 500 kHz to 40 MHz, the conducted 
susceptibility current must be at least 30 mA).

(3) D ari 40 MHz ke 400 MHz, g u n ak an  pengujian  k e ren tan an , dim ulai 
p ad a  m inim al 30 mA p ad a  40 MHz, m en u ru n  20 dB per frekuensi 
h ingga m inim al 3 mA pad a  400 MHz (From 40 MHz to 400 MHz, 
use conducted susceptibility tests, starting at a minimum of 30 mA 
at 40 MHz, decreasing 20 dB per frequency decade to a minimum of 
3 mA at 400 MHz!).

(4) D ari 100 MHz ke 400 MHz, g u n ak an  pengu jian  k e ren tan an  
te rad iasi p a d a  m inim um  20 volt per m eter (V/m) m aksim al dengan 
CW d an  1 kHz k u a d ra t m odulasi gelom bang dengan  kedalam an  90 
p e rsen  a ta u  lebih (From 100 MHz to 400 MHz, use radiated 
susceptibility tests at a minimum of 20 volts per meter (V/m) peak 
with CW and 1 kHz square wave modulation with 90 percent depth 
or greater).

(5) D ari 400 MHz hingga 8 gigahertz (GHz), g u n ak an  pengujian  
k e re n tan a n  terad iasi dengan m inim al 150 V /m  m aksim al dengan 
m odulasi bunyi 4 persen  dari beban  lingkaran  dengan  1 kHZ 
frekuensi pengu langan  bunyi. Sinyal ini h a ru s  d im atikan  d an  
d inyalakan  p ad a  kecepatan  1 Hz dengan  beban  lingkaran  50 
p e rsen  (From 400 MHz to 8 gigahertz (GHz), use radiated 
susceptibility tests at a minimum of 150 V/m peak with pulse 
modulation of 4 percent duty cycle with a 1 kHz pulse repetition 
frequency. This signal must be switched on and off at a rate of 1 Hz 
with a duty cycle of 50percent).

(d) Pengujian  HIRF P era la tan  Level 2. Penguian  HIRF P era la tan  Level 2 
a d a  p a d a  tabel II apend iks ini d ikurang i dengan  fungsi tran sfe r 
pesaw at u d a ra  yang b isa  d iterim a d an  garis redam an . Pengujian 
h a ru s  m encakup  p ita  frekuensi dari 10 kHz hingga 8 GHz (Equipment 
HIRF Test Level 2. Equipment HIRF test level 2 is HIRF environment II 
in table II of this appendix reduced by acceptable aircraft transfer 
function and attenuation curves. Testing must cover the frequency band 
of 10 kHz to 8 GHz).
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(e) Pengujian  HIRF P era la tan  Level 3 (Equipment HIRF Test Level 3).
(1) D ari 10 kHz h ingga 400 MHz, g u n ak an  pengu jian  k e re n tan a n  

te rkonduksi, d im ulai pad a  m inim al 0 ,15  mA p a d a  10 kHZ, 
m en ingkat 20 dB per frekuensi m encapai m inim al 7 ,5  mA pad a  
500  kHz (From 10 kHz to 400 MHz, use conducted susceptibility 
tests, starting at a minimum of 0.15 mA at 10 kHz, increasing 20 
dB per frequency decade to a minimum of 7.5 mA at 500 kHz).

(2) D ari 500 kHz h ingga 40 MHz, m enggunakan  pengujian
k e re n ta n a n  terkonduksi p ad a  nilai m inim al 7 ,5  mA From  500 
kHz to 40 MHz, u se  conducted  susceptib ility  te s ts  a t  a  m inim um  
of 7 .5  mA.

(3) D ari 40 MHz hingga 400 MHz, m enggunakan  pengujian
k e re n ta n a n  terkonduksi, d im ulai m inim al 7 ,5  mA p a d a  40 MHz, 
m en u ru n k a n  decade 20 dB per decade frekuensi h ingga m inim al 
0 ,75  mA p a d a  400MHz (From 40 MHz to 400 MHz, use conducted 
susceptibility tests, starting at a minimum of 7.5 mA at 40 MHz, 
decreasing 20 dB per frequency decade to a minimum of 0.75 mA 
at 400 MHz).

(4) D ari 100 MHz hingga 8 GHz, m enggunakan  pengujian
k e re n tan a n  te rad iasi pad a  nilai m inim al 5 V /m  (From 100 MHz to 
8 GHz, use radiated susceptibility tests at a minimum of 5 V/m).
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