M3 YoM AgUMIImEaINaINY AANNENNaN U URNNS
114139 : N3AANYILATINSIBIATRITUNLA
Tuuszwmealng

ng

WalTans YIYIY dUNI
KU RIMUIUENNTEELEUIEANT
U581 909U VI TN TEER

unAn1INg1deUaenus1¥eIning
nangnIn15UaaNusI¥eININT JUil b
U5231Un15ANEY WNSANTIY bdol - bdomn



NUNADSUTDY

Wendedasiusivoraning antuwivnistdesiulssina laewlifliiena1side
damyana 1309 “nsldoniagrunamsiaiiieifindaanuamnsanisufiAnismiaie :
nsdAnwilasinisidoiniesunzialulssinalng” Snwaugdvn  Asnnns 109
walsens vigde duning Lﬂudawﬁwaamiﬁﬂmmmué’ﬂqmmsﬂaaﬁ’uswmmﬁﬂ3
Uil bl Uiz Insfinw WS besl - b&om

nan

(Wéuh Ugaow)
Qﬁﬂu’mmﬁwmé’s{]aﬁuiwmmﬁm
AnUUIVIN15UBINUUTELNA



UNANED

1309 n1stderniAgIunIImngLatveiulnaluau1san1sufuanis
930 : nIflAnwlATINTITewIesdunzalulsenealne

L

AWV NSNS

a o/

WY walsers Vil dunde  wangns we. Juil v

eDe

fuidunnimadisavesmsiteiniesdunsiafiuusslovianninginising
vosnsaieidueiosiunsiadie faneoulndnduadausnlulsane wazndundfy
fagndnduliAnnisdesenssdmiuimanaluladnisairsenias e fanaeslndn
flFinasgrulasadomanmstu wazesdaruilunstuiuaduunash Tisssegluasns
SuvesUszmerioly vaniinensmstulusudvesnestmelduemelutasiamils
faurateasnsmlanaded  Auszmmsnasiaumdui IuLLajﬁmé"}Wizmasﬁﬁ'wifm
UUNYS

Uiul,mﬂlmamwﬁlml,ama 9 o,&00 Wdneia LLauLLWaQ‘U’Wﬂ\‘] 7 faust uain
Jouvualug) Lsuauﬁummaﬂ grafiuth e vues T sneq Alienuendiug ¢oo wns
U uazanuBnvesinszanm o wes Sedeguninglulssindlne arursaduauiudy
Juadlfesnsasnds lumumannatsveadiinisldnureaaiosdungiaauin o s
melFunfndosdiauuaonielunisduy duyunisusuitnstige wagnsdulFesiiu
dowdehn arunsolimaunuunanissaureseniasuralng fefesunziorunn o
RIHNGI

MnwaniTeluenanndui aguléh wdesdunsiaun o fidsdl anwise
fagihluldusglenilunmafindaanuaansaveasesuvesnssiniselunisiuaianziou
uaznstIemdeguszaufonianzia senisldauiidaiuadesi Uszndaanlddane
(O-cost/M-cost) laifni1 & whlulfunsidsrfudeifisuiueiniaeuililunesiniie
Tnefidununisdudedalisweaaiosiungiauszana mooo umssdalus Tuvngiidunuy
Asduresemesuiildlunesimusyann edooo- Umaetalus waztfunisidausinia
gIUVBINBWINAINASAMANUTEEANTAINGIEA MuTaausTauy wanInAUUaendY
uazanaUsEndasulssinaudBnusynvilaidffe WegausenmeanuAalunisian
auteasnumaluladnisdu waruinnssumsaiudrduniestusoszuunoulnd nile
NAsFIULIVENINAITIUAIaends Tagn1siiuduainmsinuidoandudidu egradu
szuuilasesiunissesenesdruiliiugfiaulalfedwiunsUasndtluauan

guassaiintuluyn q Fasvesnssiiiunisasdunddlifuided ufaunsda
nmsiFeudlunsuidamm wefeiuguassa wselminevesmnisiiusenisiiedie
mudnsavesiaganig Andduiaddedufusnvesnismadeunnaenisesniuy



Fuduenmeu nsusEneueneUliaedes naenauily sademuiuarmavadey
150U MANIATEINNTNINEDULATBITURULUY (prototype) FAA ASUEIUNANSEUIUANS
PINLINTFIU AILANITEDNUUUILTINITDUnAGey anunsalfiudoyaldaUss dndia
anuduldldlunmsairsiunuuiesesiunsiauasniouiinzanenagnisufdinusiuduise
suduazumsiisTnamassansufsinisveaiesusield



Abstract

Title : Using marine aircraft to enhance naval operational capability :
a case study of seaplane research projects in Thailand
Field . Military

Name : Rear Admiral Khwanchai Inkwang Course NDC Class 62

was a very successful research project of which composite materials
technology was introduced to the seaplane building for the first time in Thailand. It was
the first crucial step that would expand technological knowledge in building composite
aircraft with aviation safety standard, as well as the knowledge of flying to-from
waters. This type of aviation technology has been disappeared since 2™ World War
where Thailand used to have water runway, the Chaopraya river nearby Nonthaburi
province.

Thailand has a coastline of 1,500 nautical miles, as well as other waters,
such as rivers, large and small size dams, reservoirs, creeks etc., which were more
than 500 meters in length and about one meter in depth, widely existent in Thailand, and
can safely be utilized as water runway. In a variety of usage of the 2-seater seaplane,
the conceptual idea were flying safety, low maintenance cost, low fuel consumption,
and hopefully, the replacement of the workload of the conventional aircraft whereby the
two-seaters seaplane viable.

From the research findings in this paper, it can be concluded that, it can
be concluded that the two-seaters seaplane can save more than five times of
normal flight cost (O-cost / M-cost), compared to the same aircraft used in the fleet.
The cost per hour of seaplane flight was around 3,000 baht per hour, while the cost
of flying, occurred in the fleet was 15,000 baht per hour. Another crucial issue, other
than the safety and the cost saving, was to initiate the idea of self-reliance in
aerospace technology, as well as the innovation of building composite aircraft body,
with standard safety principles. The research has been carried out systematically,
from the very beginning of the project, to support the expansion of aerospace
knowledge for those interested in future.

Any obstacles encountered at any phase of the project, provided the
research team with the strength in problem solving for future. Our goal was to
overcome all obstacles and to achieve the success. In addition, this project was the
first step of the design testing, whole new aircraft construction, as well as the flight

tests protocol according to FAA standard prototype testing. Finally, every construction



process, from the design phase to the flight testing, Ready to expand the effect to
work with Hit Thai Marine Ship, which will increase the operational capabilities of the

warships.
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Annex 1 Personnel Licensing
Annex 2 Rules of the Air
[Annex3™ ] gical Service for International Air Navigation
W Aeronautical Charts
|Annex 5 || Units of Measurement to be Used in Air and Ground Operations
W Operation of Aircraft
Annex7 || Aircraft Nationality and Registration Marks
Annex 8 Airworthiness of Aircraft
Annex 9 Facilitation
[Annex 10 Aeronautical Telecommunications
Abbreviation  ICAO [Annex11 || Air Traffic Services
Formation 4 April 1947; 73 years ago W} Search and Rescue
Type :;‘gzy‘\“’m"s specialized | |(annex13 || Aircraft Accident and Incident Investigation
Legalstatus  Active [Annex1a ]| Aerodromes
} ters i1 , Canada @ Aeronautical Information Services
Head Secretary-General Annex 16 Environmental Protection
il Fang Liu ,W Security: Safeguarding International Civil Aviation Against Acts of Unlawful
Parent United Nations Economic Interference
N e and Social Council Annex 18 The Safe Transport of Dangerous Goods by Air
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whiszmAleCivil Aviation Authority of Thailand-CAATEsesAnsitlusednsfidunuin
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FAA Accepted ASTM Consensus Standards
Consensus Standard Topics N . Gyroplanes | Lighter- Powered |Weight-Shift]
[See Note 1] (RS el [See Note 2] | Than-Air | Parachutes Control
1 Design and Performance F2245-14 F2564-14 | F2352-14 | F2355-14 | F2244-14 Fzsmfgsﬁ
2 Required Equipment F25.14 | F2564-14 | F2352.14 | F2355.14 | Fooasara |F237FPZY
Quality Assurance [Ref. effectivity note | F2972-12 or | F2972-12 or | F2972-12 or | F2972-12 or | F2972-12 or | F2972-12 or
on back - 18 mos from NOA #13] F2972-14¢ | F2972-14¢ | F2972-14¢ | F2972-14¢ | F2972-14¢ | F2972-14¢
4 Production Acceptance Tests F3035-13 F3035-13 TBD F2356-05a | F2242-05 | F2447.05
5 Aircraft Operating Instructions F2245-14 F2564-14 F2352-14 F2427-05a F2243-11 F2457-05
Maintenance and Inspection F2483-12 F2483-12 | F248312 | F2483-12 | F2483-12 | F2483-12
Procedures
Identification and Recording of Major
Repairs and Major Alterations F2483-12 F2483-12 | F248312 | F2483-12 | F2483-12 | F2483-12
8 Continued Airworthiness F2295-06 F2295-06 | F2415-14 | F2354.05b | F2241-14 | F242505a
Manufacturers Assembly Instructions F2563.06 F2563.06 | F2563.06 | F2563.06 | F2563.06 | F2563.06
[Kit builders only]
Wing Interface Documentation N/A N/A N/A N/A F2426-13 N/A
Required Product Information F2745-11 N/A NIA F2427-05a | F2243-11 F2457-05

1 : Menuatuanyallasmidewasinue “n1suulsinsestunsamionisidanunay
AstUse e annaive”

WNUNINT b-oc WNUATNNITLUITHALAZUIZLANGIN 9 U99AT090U

CFR14 Part 21
Airworthiness
Classes
Standard Special

! l $ 3 ! ]
ILi:,':'e‘s:i::m I [Experimental I | Limited l
Transport l IE' Restricted

l Normal ‘ ' Utility | lAerobatic

Commuter

Market
Survey

Air
Racing

Amateur-

| e ]

Experimental
Light Sport

Exhibition

191 : $1891UNsIININITNANATILAraTUAYENITINY 1389 NAFRUTUAIULATALTIOUL
A9 0UNELAARINTIAINNINTTIUNDNITIUTBIAUANAITLAUDINIA, N1ATY
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®. Wing loads
. Wing Load Testing
. Flap Down case
. Asymmetric loads
. Fin loads [Vertical Tail]
. Tail plane loads [Horizontal Taill
. Asymmetric tail load

. Flap loads

a & 3 g e A3 &

. Aileron Loads

@o. Engine Loads

®@®. Ground Load Conditions
@b. Water Load Conditions
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Cruising Speed 180  km/hr (98 KTS)
Never Exceed Speed 259 km/hr (140 KTS)
Stalling Speed 83 km/hr (45 KTS)
Rate of Climb 542 m/s (1068 FT/min)
ake-off distance, ground 168 m (550 FT, 12 sec)
Landing Distance, ground 165 m (540 FT)

Range 656  km (410 miles)
Fuel Capacity 145  Liters (531 miles)
Basic Operating Weight 389 kg (857 LB)

Useful Load 270 kg (593 LB)

All-up Weight 650 kg (1450 LB)
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Load factor, Utility CAT.
Wing Area

Wing Span

Wing Chord

Aspect Ratio

Lift Coefficient at cruising speed

+44g -22¢
13.75 m'(148 FT)
10 m (32.87 FT)
1.37 m (4.5 FT)
7.3

0.3

Wing Setting Angle at Root Chord ~ + 3°
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1.Conducted RF

Emission
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2.Radiated RF

Emission
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3. EMC immunity
Test
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