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The allowable sound levels of major noise sources
for the indoor-noise requirements of KHST

z =9,

Key Words : KHST (!¢

Transmission Loss (5

o $

Kook-Lae Cho and Usik Lee

43), KTX (427

E &4, Acoustic Design Requirements (2=

Abstract

It is required that the indoor-noise level of KHST (Korean High Speed Train) should be
lower than 66 dB(A) at 300 km/h. In this study, the indoor-noise level of KHST has been

predicted to determine the maximum allowable sound power levels of major noise

sources.

2221 &), Indoor-Noise (&/42),

TEA 715

It is found that the indoor-noise requirements for KHST can be met by

increasing the transmission losses of the floor and side-wall structures as well as by

lowering the sound power levels of the major noise sources.
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Table 1 Indoor noise requirements for KTX and
KHST [2,3]
KTX KHST
9 (Aokz2) (N 29 7)1 2ANF)
z7
A2 | AA | Had | 99X | A BHEd
ks
wa | 66
3 e NA| 66 73
00 o 7dB(A)
P 70
km/h 7—'12 A=
7 ikl
) 78 ) 78 80
BAE | A 60 - A | 60 -

!
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B dFolM= BombardierAle] A8 o &7
S WA e §, KHSTY AWig oo H&3)
#tt. Bombardierrle] Aig AS7IHAXME (1)
Q)% airborne A4Sl o AYAg, 2) WP
airborne A5 93t AiE, 2 Q) HF
structure borne 2S-¢¥) o3 AiSE 4 A&
3 F ol5L tFFoer Fie HA HdUAES o
Z3}Qr}. Table 2= 9% airborne A3-¢ol o/ 4
H

<
£8g dFdE 4 HAFE ootk

Table 2 An example of indoor-noise prediction by
Bombardier [4]

Sound  Qutdoor Noise Separ- Eq. Indoor
Power Level Insul- ation Abs-
. Level
Sources Lwa La ation Area area LildB(A)]
[dB(A)] [dB(A)] Rw [dB] S [m2] A [m2] ®
C e @ &)

1 Air-Con | 94.0 86.0 61 12.00 9.00 23.2

1 Motor

Venti Fan 105.0 100.0 57 9.00 9.00 40.0
1 Traction

T/F 90.0 85.0 57 9.00 9.00 25.0
Indoor Airborne Noise Level 40

(Table 22 ®).
SPL ,,= SPL,,— R, —10Log (

9 E structure borne

A

105

)

DIN 52210 (Part 5)9i

dBe WHARS FAE

-3

Bombardierr}o] Aujig dZF57HS AHEY, 9
B Ae99 428%7F PWL (sound power level)&
FojZd w (Table 29 (D) WA o7 Fojor e
A+ SPLout & tg A& o] &3t A4tgt) (Table
29] ).

SPL,,,= PWL + 10Log (ﬁ;+%) (dBA) (1)

2 (1ol A Q= directivity, r& A2UqA 8 ¥
7A18] Az], R& room constantsolt}. 9 2o ojn
Hedol ~Lxrl PWLE Fold uf(Table 22 @),
olBulw 2 (5~10 mm)ojrle] SPLZL (Table 29
@)& vEhdt. a3 &FY oE 7t SPLE 59
Ae B, T 2599 PWL g2 o A& ol &

sty 3ok
PWL = SPL + 10Log” + 8 (dBA) (2)

AW 48 SPLin (dBA)= F#de HA 7z Fi3b
£ (sound reduction index) Rw (Table 22} @), &
#d o] W H(separation area) S (Table 29] @), A4
o 57183 H3 (equivalent absorption area) A
(Table 2] ©)E sty oS AHozgrRE F3rh
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airborne 45l &JF dujis 2riu Bk
g el o3 Hlago] AAEE F, SPL1in,
SPL2in .05 49 £%e AW Bo| txgol
o ste] A1)
10L0g (10 SPL‘M/10+ 10 SPL%, /10 ) (4)
Table 3 Noise sources of KHST
(T: Z4%E, M: S=Zx))
Ea o=
;ﬂ PR [dB(A), 300km/h]| =}3 23
5 h pwr| 'k 5l
v (EAA=)
Traction Motor 125 - M [6]
Inverter 78 | 70.0 (Im) T [5]
Motor Block 90 - M [6]
Aux Block 98 90.0 {1m) M [5]
Motor Vent Fan 114 | 922 5m) | M [5]
Gear Box 123 - M [6]
Motor Vent Grid | 115 - M [4]
717 |Traction T/F 100 - M [6]
4% | Air- | Condenser | 102 | 80.0 (5m) | M,T | [7]
Con | Evaporator | 94 720 (5m) | M,T | [7]
Eage 1 = 125 | 1170 (Im) | M [6]
T3 i
2 %) 2 =} 125 | 1170 (Im) | M 6]
64 (5m,
A9 Biower " 7}]%:1” MT | [7]
A T | B 6m, '
Hau)
Tz |FEFHTESS - 89.0 M,T | [1]
2% migERrgss | - 97.0 MT | [1]
Pantograph 127 { 91.025m) | M [6]
28
;_‘é’_ Bogie ¥#H A& 111 | 894 5m) | M,T | [8]
A B A - 98.0 M, T | [1]
A HVAC dUy4& - 55.0 M, T [51
2% | FHAYse [N/A|  N/A M,T | -
TR = 7VAAS M, T | [4]
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Table 4 The surface areas of noise transmission and
the equivalent absorption areas of KHST

A% e EEE!

R A I
ey P 346 | 70 20.8 7.0
;;Xq 7 7.4 3.0 3.7 3.0
S?m—zl) H A 34.6 7.0 20.8 7.0
Ay 59 5.9 5.9 5.9
%/}%%zm H A 9.0 1.2 9.0 1.2

(m?)

Table 5 Distances from noise sources to the
centers of bounding elements [14]

=4 7 8 r(m)
g A1 ELI TH A
T M| A A | A
S| AR | FY | AN
Traction Motor - - 11.0 15.0
Motor Block - - 7.5 75
Inverter 3.0 9.5 - -
Aux Block - - 1.5 1.5
Motor Ventil. Fan - - 6.0 6.0
A |Gear Box - - 11.0 15.0
& Motor Ventil. Grid - - 9.0 13.0
Traction T/F - - 3.5 3.5
Air- Condenser 35 25 1.0 3.0
Cond| gyaporator | 1.5 | 50 | 15 | 50
TR 1723 - - 11.0 | 15.0
A 10 | 70 3.0 7.0
e Panto-& ¥ 45 - - 180 | 220
2% |Bogie 2EAE 90 | 15 |55/11|15/15

o
1

sete AR WA AL 57 &
(A)2 Table 40| ehJQly, AgYo e
7AA el Ael(r)e Table 59 JebfAch
o odstEAl #E A2 delErst fle
2 AWAE A5l A=A

9] RN AUz FAHE 2859 A
g (e, WY, 3R, 93 F)d Fue
Ao @A H$ A} Table 62 KTX2] E2h<21(STC)
[1], BombardierA}7} AF&-3F KHST9] E3}<&4(Rw)
(4], ¥ Q74N AE KHST2| Fa4=2(STC)
S BoFE3 9ok ASTM E% ulx]E& ISO 140-39) 2
3= STCE =9 DIN 522100 A3 Rwst o
Saolat. 84 e AAHA Fhed
Te BEAe] 2Aste ZASAYG AR o
%3 T o) ae AR F 5 B Ee
2 2eld Atk [410] whehA,
B d3o STCyHE iy &
7ste] SN Fo s &8 STCgA 5BE )8
of 2HE golw, o] #HES ¥ A7 dyigE
o ol AFg-3t T

o

Aop dn oo
r k2o & (8 do
Mo o>

PR B
N

3
it

)

X

o

[

Table 6 Transmission losses(STC) for various
structure parts [1,4]

A} x T
J ;4] KTX KHS
B Bombardier A} L
42 (M 2o
ul & | 40 61 (A4 T¥7)
47 (o a4 #)
42 (M FopH
=W | 36 49 A% TH5)
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Table 7 Indoor-noises predicted for KHST

o F & & 5 [dBA)]

Az = 300 Km/h 350 Km/h
roal A | %9 A | 59 A | 59
TEE R | oA | oA | Az | oA | Ax
Al | A oA | d| AR A a2
AR A ||| A= 2] A A=
3| =522
H B F|R |G| B |G| F |G| R

NEA| 56|56 61|60|65|69]|72173|69|73|74175

Bl -| - | -] -|73|76]79180|76|80]|81]82

Table 8 Indoor-noise requirements for various
high speed trains

4 = 4 % | suan
a A TERERES
2 | gn | 29 | 42
KTX | 60 | - | (60) | -
345
KHST | 60 | - | (60) | -
TGV-A 66 - - -
AgA | 300 KTX | 66 | - | 70 | -
km/ho | ypst | 66 | - | 66) | -
raz|l e | 7| - | -
360
fgh | TOV-A L T
73| - 7 | -
200 KTX 7
km/h
gay | VM kest | 3| - |y | -
350
joyh | KEST |- Lo
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Table 9 Allowable maximum sound levels of the
major noise sources of KHST

+4dp MAE
EECEE R N
24 -
NE 1 a2z | Fe2ed| 93 | Fesed
AWasg | Herss | AL | H3reE
KHST 7 Table 10 68 Table 11
66dB(A) =z Bz
o 3H3A
£Ix 72 Table 12 68 TR BN
z 2 B
70dB(A) 3 < 64 dB(A)

HA|e] KHST 3443 (Table 2)S fx3pwA
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Table 10 A noise reduction plan for the major
machinery noise sources (PWL, dB)

ZAAZA | dA | HE | 7A

%
sedd |2ew |20E| 2299

Traction A
Ny 125 | 118 i 125 | 118
I
Motor Fan | 114 | 99 Zﬁzj‘; s | 118

Gear Box 123 118 Condenser 102 100

Motor Grid 115 113 | Traction T/F| 100 99

KHST aA 729 F34
4 dB(A) AE FAAZ =
Q1 AAP KHST 24 7] 2r£317] $)ste] Motor
Fan 2255 343 10 olstz AL &
Ale] AR A4S 57 dB(A) olEE Aok
fig=d

v, KTX dA7|EE & He Asds
Table 126 ®9l 2 Y Motor Fan £25%=5 109
(A) olatx frAlst sl 4R AL 61
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Table 11 Allowable maximum sound levels of major
two sound sources to satisfy the acoustic design
requirements of KHST with 4dB improved TL

114 | 68 | 68 | 69 | 69 | 69 | 69 | 69

113 | 68 | 68 | 68 | 68 | 68 | 68 | 69 ]

112 | 68 | 68 | 68 | 68 | 68 | 68 | 68 |

Motor | 119 | 67 | 67 | 67 | 67 | 68 | 68 | 68
Fan : 4o

110 | 67 | 67 | 67 | 67 | 67 | 68 | 68
PWL _ ; fp eyt

@ |19 67 |67 |67 67|67 |67 |68

08 | 67 |67 |67 | 67 | 67 | 67 | 67

107 | 66 | 66 | 67 | 67 | 67 | 67| 67

106 66 | 67 | 67 | 67 | 67

55 56 | 57 | 58 | 59 | 60 | 61
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Table 12 Allowable maximum sound levels of
major two sound sources to satisfy the acoustic
design requirements of KTX with the present TL

114 | 72 {72 | 72 | 72 | 72 | 72 | 72

13 72 {72 (72727217272

m vy 71 71+ 7217171417171

Motor | vy il ;i |71 m |7
Fan
n | 7nln|n n|n|7nln
PWL
@ |19 |0 |0 |n|ln|ln|n|n
108 70 | 70 | 7
107 70
106

55 1 56 | 57 | 58 | 59 | 60 | 61

2
z°
o
E
i
=
o

- [SPL, dB(A)]
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