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A Study on Winter Season Usability Performance
Improvement of Flapper Valve for KUH-1
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ABSTRACT

Flapper Valve of Korean Utility Helicopter(KUH-1) is an essential equipment in
Environmental Control System(ECS) for pilot to perform flight mission. It provides pilots
and crews with heating, ventilating and air conditioning. It has function of maintaining
room temperature to sustain operational capability for pilot and crew. This paper
summarizes pilot comments in flight test which are classified by cause of occurrence and
the troubleshooting process about each comment. It also describes design improvements
which was derived from troubleshooting and suggests verification results of flight test at
low temperature.

= =

@28 JFA/KUHDOl 488 S aus SAAAT Aues 2EAe QT
Zaol] SyAQl Aotk FeldMne 254 8 SEAA W, 87, F712A7%
2 A3 Q3 BT UHLES AAALCEA 234 B 3o 41 £8eEL @
A B =R SdwBne] NAAY AHATEL BYAL W2 LR}, 4
ARG e 14GTF FAHYS Fesdnh £, 1FYTF WES ngow =2
@ AN AR ARAR D@ ALn AN A% Ane B Flestart

Key Words : KUH-1(3+=53 715 &7]), ECS(&7 A A A %), Flapper Valve(Ze ¥ W H),
Linear Actuator(4 ¥ 25 71)

.M B A% AN dael FesAoh. KUH-1

T ASARE 1 Al FE] A F)YTE

2 A+ @538 71587 (Korean Utility ?lér Y A 2 ALH I A A &

Helicopter, ©]3} KUH-1) 3734101415 (Environmental ~ +413t$13, ECS Zeio¥H HAWMZA 2 A
Control System, ©|3} ECS)9] #A+8&%54 &4& & T3l 7H/\-l7ttdrE A=3sr9 )

off ox oft Mo

> o ok oo

¥ Received : May 13, 2015 Revised : November 2, 2015 Accepted : November 10, 2015
* Corresponding author, E-mail : jhchoi@dtaq.re.kr



50 HAAE - A7) - AdA - kR B 7 T B S
. Vi (2
: : / HEAT o
H ! / MODULATION
P / VAVE ks
o sLonch . 5
E i %@ EJECTOR L
! RE-CIRCU AR :
5 T Fﬁz T MIXED AR
— | : ¢ B ELEED AR
T>90p ‘
s‘giﬁggns"r”%‘q& B AMBIENT AIR
E @ Sava’ CABIN AR mm RE-CIRCU AR
i DISTRIBUTIONS
‘ : J i MIXED AIR
P ||| mmm OEMISTING AR
L8 8T e 6
COCKPIT AIR
i : CABINAIR
Fig Schematic Diagram of Environmental Control System(ECS) for KUH-1
. 2 = Table 1. Function of ECS Components for KUH-1
T = 7ls ¥ MY
5 E M —
2.1 2|_I'z:>4x-"0'|71|c> Eno %r-_:__ijol xngl,o:‘ ECS ﬂH""O‘”A‘i 9_'7':1_
BAAAATL 234 D WYY £EF A |magym| 37/ EX AN U A 223718 £
4% szoR fASA[] 9¥FNE A9E | we S EHE ;l@abm A'r|) .
S s _ T | R2RH 2= FIle Achetn
ZJI;SO] *(lj—%H ?‘7] ‘(H H, (2]_]_;1(_]_‘0/] %E]Eoﬂo—] U%] ;__g_;l_ I'H EI %7[%;%}@-5_; gl_l:l_
l:]_TV_7 E‘E“E 1:1:,17_E__ o 5 %ﬂ}_ﬁ :_ < = = .
QT"JO N ”if" ] L% Hd B ;j N AC 200V, 400Hz 34 ZE{2 7S5
71 Uled FARHRAA TA TRESEE | @18 sl Zasolx 2wz
=& 9 ¥ B (Flapper Valve), %3 7](Blower), &% = 2 50/35l0] TZAl 2 2ZAlzm =T
74" B (Heat Modulation Valve), ->S4lA](Temperature st= 7|l stoh7l
Sensor), =%Z2~9]X|(Temperature Switch), A]Z~Fl A Xl Ftezl 2o xSty APUSH
A71(ECS Controller), FHUT 3 A HE 72| 27he dzlezgy WME Z2/=o
EOE TAEY. ECS /My AA == Fig 1% Mol | ol(Bleed AINE 37I&YLTE FH =
L TAE Far)%d WE }gtﬂ Table 1 WH | ol2E oot =85t 2EE TH
5l date 5
ur . e 3R e ea ohe SeS Bk :
22 olg3ld HEI STEITEZ wEig 2L | =54 HZ3AM =dn =354 @
o.[56] 2F4 Ao Qe ECS Alo] 74 (Fi UX|7]| 7] HEO| ?Ix5t0d 2 E ZX|Eo}
.-]_, = s B e M\E_ , g - §§|._g_7|g| 2_!.:_7|. 7&17(42_!‘:_ o| AI-OEI
=z ‘\:_ = ‘]:_ = = — — [ - o
3 Fx)dAe ZA 471AE Aojst=d A AHA 2E | o Roos REA Bz
2 8718 e AdEsta, F HAE dy= 220X o colo icts
o ololL wole] o e o Relg Atchict,
FoAC 2718 S8 AT LowdME &l muldol slxlsto] 2ol el
A oM B 7} B3|, Medol A& Awkalk 7 A A Mol 2E A9 %ol MIIM A2 o
HH, HiolAe ¢33 Mg 2= x4 M o{7|| 2{urot sZT|o wtebnp BH7| 2 A
Hoh A HAE A fFF3F 75 Ads) HAH 7|52 Moiste A&S ehoh
I, vl AAE FFste el YJFRolA S0 ECS IR =EANM MEo| 2xst0] 27,
= 3715 EgS=A olydH R fHo=bl a otk 2E, 37|58 S ECSAHS&ES
Z2adA=2 Ao ~ | SMshs Ags sichFig. 3 &x).




44 B %155 2016, 1. Ned7] ALY TS S Seun QAT

| umzEzgay |

Fig. 2. Intake Duct System (Previous Design)

N
N
e
o
E
ng
|
02
0z

o
N
o

&e Fig. 2, 49} 2l Fig. 5 &7149 H
(ECS Conrtrol Panel)ell wabA fF3e] &
Fds F doh FVFET HR EAE=
EYHRUEE JRZV(Ext AinE AHT o A
WZ5E Fdste 371 475 Henh 28
371 FAT Fel e $F719 g o3 F
AT HEE Tl oF371E FUIH wd A
Y&7](Cabin Air)E AEdcid FeH@d:

o rim o

4 YEY 75 = It AYERH

3715 FUstd &FstA ot WE A &

2 AP AE7)(Fig. 4 Fx)9] Extract/Retract %!‘E‘g;lﬂﬁ
250 o] EW(Flap)el 3 VIHEE = of B R
Row, FFE ZEo 29H Hd xZd wet

Ade7bssttt. F7HH oz ALHE S faiA

= WH37] £3REE o] 8std I 2EE

AARHOR FFAIIEE AA ] Ut

AL Z7| (CABIN AIR)

Fig. 3. ECS Control Panel Fig. 5. Concept of Intake Air Flow



52 HANG - A7) - AdA - kET R 2 R B
FWD
1 &

o = )l = &

- e
DRAIN © | is] I
‘4 ) o b
| | & | sl

Fig. 6. Inflow Route of Water -a =

I =2

2.3 MAER 2 TALE

ECS Tefulanel tfsied &4 5 A
AT 7dy BEoE A%k A F
02 HARY QFAE o] WA AT
et 2o

2~
S

%ﬂii?i 3 371
AR ZF EAYE AT o)l =
EE T 7159 W
23, weEA Fe BlE] £
Ad W] ZI7NEZTE 53l 9
wolty. HlEe FUYAFEE Fig. 63
21 T U= 99k 22 o]
AstAT wWEtA FRol FYEHA ZEF g
AA Mdoe] BR3AT
232 WM s ANSH7|HM &
& FYFHEe A #A

jincs
&
1
>
o)
R
2
>
>
o
[e]
fu
R
tr
9]
w

4
w ME
Jo

érzﬂ_w
I A B
g O, of

of et Ae o
SH A £87% stelok Bk 53 AL
AAE s ol -

2FA3 P

aa#g%a% T

&l Wﬂ ‘:°ﬂ’q 'r‘% 7hedt =S WAlska
AT ECS +82= 875E SACEA
(Winterization Kit)E AbESHA] ¥ TR =

-00 ~ 00TeA &&o] 7l s, A&
2344 =54 15c ol B FA4H 0T ol
o] 2EE #ASMoF . KUH-1 ¥4t 0%
7] FZEAY M3y F ECS & #F A EAF
P37l &= 130kts)ol Al 2FH 2 A
<=7 F4%HA gojAs FAdol TS
otel o] Fig. 7% Table 2& 2 Hld Al A4
=55 AT AA} 4 AHAM 25E vn
T Zlolth

ol
PF
(o3

¥ - |

Fig. 7. Measure Point of Temperature

Table 2. Room Temperature at level flight
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