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Preliminary Design of Helicopter Fuel Tank

Jung-hoon Lee*

Sung-chan Kim** -

Hyun-gi Kim**

ABSTRACT

This paper presents the procedure and the results of the preliminary design of the fuel tank as a
part of developing the helicopter. For the requirements of operational capability, MIL-DIL-27422D
and Defence Standard 15-2/Issue 1 are considered to be applied in developing a helicopter fuel tank.

The procedure of the fuel tank development is set up including interface plate design, tank design,

former design, tank material lay—up, and tank installation assessment. The outer moulded line and

fittings of fuel tank have being designed, and several test will be performed to get the

qualification.

Key Words: Fuel Tank, Preliminary Design, Helicopter, Self-sealing, Crashworthy
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Table 1. Class/Type/Protection Level
(MIL-DTL-27422D)

o] (Phase I % Phase 1I), A<(-40° C) &t
Al AAEHE 48 oW (Phase I)o] Damp Seal
FeEi7E d AE a8t k. o] A U+
o= e A=A Classet Typeol wish
Protection LevelS Table 1o A2 3s}3it}.
MIL-DTL-27422°] Phase 13} Phase IIo]A W
Fed el ERle YiE B2 100% A A=
AE 65fte] koA FAHES T2 Hag
Hithe] Wojmel= YA or et o
SAE F, ARRARYTH Bo] goldx:
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AgYIAE A e I HAH A
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Sealant, W4 7]s& sk Fabric Ply, 2
gl AsaFAS 9% Fitting 22 F44

Table 2. Fuel Cell Strength (MIL-DTL-27422)

>

Flexible fuel cell construction

Class g | Semi-rigid or self-supporting fuel cell
construction

Self-sealing or partially self-sealing

Flexing resulting from vibration caused by the
aircraft

b Impact loads incident to takeoff, taxiing, and
landing (including catapulting and arresting)

Type Il | Non-self-sealing ¢ | Hydraulic surge of fuel incident to dynamic
Cell is completely self—s(ealing against conditions _of flight
A | .50 caliber and 20 mm (entry wound : I ;
only for 20 mm). d | Hydraulic surge of fuel incident to gunfire
Part of the cell is non-self-sealing Pressure loads resulting from hydrostatic
B and part is self-sealing against .50 e head of fuel during level flight or maneuvers,
caliber and 20 mm (entry wound only and resulting from neutral gases used to
for 20 mm). pressurize fuel tanks
Pro- Part of the cell is self-sealing against ¢ | Crash loads as specified in the applicable
tection | C | .50 caliber and part of the cell is aircraft documentation.
Level self-sealing against 14.5 mm.

Cell is completely self-sealing against
D [14.5 mm and 20 mm (entry wound
only for 20 mm).

Part of the cell is self-sealing against
E 14.5 mm and 20 mm (entry wound

only for 20 mm) and part of the cell
is non-self-sealing.

MIL-DTL-27422-& 7 3| &tA] A EH &= 28

2.2 Defence Standard 15-2Issue 1

Defence Standard 15-2/Issue 1[3]> <=2
T8 ETAERA HEZEZIQ vFe] V-22¢]
Sponson BB A[4]9] AHE&H #} ow w=
WAl MIL-DIL-27422D0] A& vl 7)&5F
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o] Ageg9 Typed} Standardel] ™zt ] EbA] €]
2L Table 33 Zt}.

Table 3. Fuel Tank Type/Standard
(Defence Standard 15-2/lssue 1 Type I}

Elastomeric sheeting with fabric

| reinforcement to provide a
construction with a high degree of

Type extensibility

I Fabric laminate with a high degree
of inherent strength

Tumbled 7.62mm calibre heavy ball
A | ammunition w/o superimposed tank
pressure

Tumbled 7.62mm calibre heavy ball
B [ ammunition with a minimum tank
differential pressure of 25kPa

Tumbled 12.7mm calibre armour
C | piercing ammunition w/o
superimposed tank pressure

Tumbled 12.7mm calibre armour
D piercing ammunition with a

minimum tank differential pressure
of 25kPa

Standard

Node cone fragments from fuzed

£ high explosive shells up to 30mm
calibre, with and w/o a minimum

tank differential pressure of 25kPa

Fragments upto 7 gram mass with
F impact velocoties of 1,250 to 2,500
m/s with and w/o a minimum tank

differential pressure of 25kPa

2.3 Federal Aviation Regulation Part29
A= (FAD A=t 3 7]el o
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3 7
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S Ag3le] MEEHAoH, Agusta WestlandA}
9] EH-101% EurocopterAt®] EC-135 <&



M 22 25 2008.6

de|2E o

4N

SE3 JI24 17

Table 4. Comparison of Required Test for Crashworthy of Civil vs Military Fuel Tank

Some of Required Tests

MIL-DTL-27422D

DEF STAN 15-2/1 FAR 29 + AC 29-2C

Class A Type |
Constant Rate Tear Test (Ibs-ft) 400 NA 200
Dart Drop Height (ft) 15 1 mmAl 8202 858 AR 8
Impact Penetration Test NN NS
Chisel Weight (Ib) 5 N a8 (z2E HE) 5
Height (ft) 10 10 (3 m) 8
Impact Tear Drop Test Tear Length (in) Z|H 0.5 (2000 = 180H) ZITH 0.71 (1000 = 102H) 20 1.0 (100 = 8 H)
Chisel Weight (Ib) 5 5(2.25kg) 5
i Dart Drop Height (in. 50~75
Impact Resistance, p Height (in) NA NA

with Plywood Backing

Chisel Weight (Ib) 1~1.1

Puncture Resistance

45 kg (99Ib) o=, 168.2 kg (370lb) &5t3,

Abrasion Resistance 6 in Scratching with 60 Ib NA NA
EE 24 A 25 5kg/mm 0|4 @ IIE S XIS
Fitting Pull-Out Strength Drop Height (ft) 20 O1AIE 250% OJ&t NA
2% =0l (in) 9 olat
Panel Strength Calibration Yes NA (Yes)
Tank Drop Test Height (ft) 65 (19.8 m) 65.6 (20 m) 50 (15.2m)

Phese | & Phase Il Water Depth (%) 100 85~97 80

g ™AI| K2 Vertical (ft/sec) 42 26

95 % Survivable Longitudinal (ft/sec) 50 50
SEHE B Lateral (ft/sec) 30 10

d=r9] Defence Standard 15-2 7425 A &3}
of JRdE ATt

GROUP2(RH)

BBASICFUELTANKS.

AS-332 Un-1¥

Fig 1. Configuration and Location of Fuel Tank
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Fig 2. Configuration of Designed Fuel Tank
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Fig 3. Section Crashworthy and Self-

sealing Material for Designed Fuel Tank
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Table 6. Example of Crashworthy and
Self-sealing Material

2o SH (mm) Polymer
L N2 0.20 NBR
S2E 0.15 Nylon 6,6
S0P 0.05 NBR
B2 0.15 Nylon 6,6
SN2 0.05 NBR

28 0.07 PU

(Self sealing/22/|(1.5/0.4/0.3/0.4] (NR/NR/Nylon

SAR/NR)X4 ) X4 6.6/NR)X4
e 1.0 NBR
22z 0.3 Nylon 6,6
= 0.05 NBR
g 0.02 PU

o] Fitting< ©|7] MIL-DTL-27422C*] Fitting
Strength TestE& W3l on, 7]Eo] Al&Y
o] ¢+ Cord string type®E.t} 7FHa, 83 W
F2 FAddete Furt gow A#ZAdo] gk
&3 o] Slrt.

@

@7

@

Fig 4. Configuration of Fuel Tank fittings
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