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1 

 

1.  

1.1  

Ɫfi♪Ⱪ♇◒│⁸₈ ₉ JERG-2-130⌐⅔↑╢ ╩ ∆

╢ ─ ⅎ ╩ ⇔√╙─≢№╡⁸JERG-2-130╩♥כꜝꜞfi◓∆╢ ─ ≤⇔≡

↕╣╢↓≤╩ ⇔≡™╢⁹ 

Ɫfi♪Ⱪ♇◒⌐│⁸ ─ ≢─ ─ ⁸ ⁸ ⁸

∆╢ ⁸ ⁸ ─ ⅛╠ ↕╣≡⅔╡⁸ ─ ╩ ⇔⁸

╕√JAXA ─ ⱪ꜡◓ꜝⱶ⌐⅔™≡ ╠╣√ ─ ⁸ ┘

─ ╩ ⌐ ╡ ╣≡™╢⁹ Ɫfi♪Ⱪ♇◒⌐ ↕╣≡™⌂™ ╛ ⌐

≈™≡│⁸ ⁸ ╩ ─℮ⅎ ⌐ ⇔≡™ↄ╙─≤∆╢⁹ 

 

 

1.2  

╩ ⌐ ∆⁹ 

 

1.2.1 JAXA  

(1) JERG-2-130A, . 

 

1.2.2 ─  

(1) NASA-STD-7002, Payload Test Requirement, (1996-10). 

(2) NASA-STD-7001, Payload Vibroacoustic Test Criteria, (1996-6). 

(3) GEVS-SE Rev A, General Environmental Verification Specification for STS & ELV Payloads, 

Subsystems and Components, (1996-6), NASA. 

(4) ESA PSS-03-204 Issue 1, Structural Acoustics Design Manual, (1996-3). 
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ה 1.3 ─  

1.3.1  

(1) ▬fiⱧכ♄fi☻  

─ ─ ≈⁹ 

╩ ⁸ ╩ ≤ ⇔≡ ∆╢ ⁹ 

(2)  

⌐⁸ ⅜ⱨꜝ▬♩⌐ ∆╢╙─≢№╢↓≤╩ ∆╢ ⁹

AT(Acceptance Test)≤ ┌╣╢⁹ 

(3) FEM-SEA  

─ ─1≈⁹ 

◘Ⱪ◦☻♥ⱶ FEM≤ ◘Ⱪ◦☻♥ⱶ SEA─ ╩ⱬכ☻

≤⇔√ ≢№╢⁹ Ɫfi♪Ⱪ♇◒≢│ ╩FEM⁸ ╩SEA≤⇔≡⸗♦ꜟ

∆╢⁹ 

 ꜟכ○כⱣכ○ (4)

Ᵽfi♪─ ꜠ⱬꜟ─ ╩≤∫√ ꜠ⱬꜟ─↓≤⁹ 

Ᵽfi♪ ─Ᵽfi♪꜠ⱬꜟ╩ nLLL ,,ההה 21 (dB)≤∆╢≤⁸○כⱣ○כꜟ꜠ⱬ

ꜟ )(dBLOA │⁸ ─ ≢ ∆↓≤⅜ ╢⁹ 

)101010log(10
10/10/10/ n21 LLL

OAL +++=  

 ♪ⱩⱣfiכ♃◒○ (5)

№╢ ╩ ≤⇔≡ ≤ ─ ─ ⅜2 ⌐⌂╢ ─

 ⱩⱣfi♪≤™℮⁹כ♃◒○1╩

(6)  

⌐ ╩∆╢↓≤⌐╟∫≡⁸ ⌐ ⅜ ↕╣╢↓≤⁹ 

(7) ꜠ⱬꜟ(Sound Pressure Level) 

─ ╩ ⇔√╙─⁹ 

꜠ⱬꜟ│ ─ ≢ ∆↓≤⅜ ╢⁹ 

)/log(20 0ppL=   p (Pa)=0p )(102 5 Pa-³  

(8)  

─ ─ ≈⁹ 

⌐◓fiꜞכ◔☻─ ≠™≡⅔╡⁸ ⸗♦ꜟ⅜ ≢⁸ ╠⅛♃כ♦

╩ ℮⁹ 

(9)  

─◄Ⱡꜟ◑ ⅜ ⌐ ≢⁸ ≡─ ⌐ ∆╢◄Ⱡꜟ◑ ╣⅜ ⌐

⇔™≤╖⌂↕╣╢ ╩⇔≡™╢ ⁹ 
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(10) ☿fi◘ 

╩ ∆╢☿fi◘⁹ ╛ ☺כ◕ ⁸ ₁⌂ ⅜№╢⁹ 

(11)  

⌐ ⅜⌂™ ─ ─↓≤⁹ 

(12) (BEM, Boundary Element Method) 

─ ≈⁹ 

≤ ⌂╡ ─ ─ ╩⇔≡ ╩ ℮⁹ ╙

ⅎ╢⁹ 

(13)  

≤ⱨ▼▪ꜞfi◓ ╛ ─ ─╟℮⌂ ™ ≢ ∆╢ ⌂

⁹ 

(14) Q  

─ ∟ ⅜╡─ ↕⁹ ─Ⱨכ◒ ⅛╠◄Ⱡꜟ◑⅜ ⌐⌂╢ ─

≤ ─ ⅛╠ ∆╢⁹ 

(15)  

⅛╠─ ≤⁸ ─ ⅜ ⇔⁸ ⅜

⅝ↄ⌂╢ ⁹ 

(16) ◖▬fi◦♦fi☻  

⅜ ⇔ↄ ∆╢ ⁹ 

⌐╟∫≡ ⌐ ∂╢ → ─ ≤ ─ ⅜ ⇔⁸

⅜ ─ ╩ ℮ ─↓≤⁹ 

(17)  

◦☻♥ⱶ⁸◘Ⱪ◦☻♥ⱶ ┘◖fiⱳכⱠfi♩⅜ ⅛╠Ⱶ♇◦ꜛfi ╕≢

⁸ Ɫfi♪ꜞfi◓ ┘ⱨꜝ▬♩ ─ ≡─ ⌐⅔™≡ ∆╢≤

↕╣╢ ─ ꜠ⱬꜟ⁹ ⁸ ┘ Ɫfi♪ꜞfi◓─ ╩ ∆╢↓

≤│ ≢№╡⁸↓╣╠│ ⌂ⱨꜝ▬♩ ⌐ ↕╣╢╟℮⌐ ┘

⅜ ↕╣╢─⅜ ≢№╢⁹↓─↓≤╩ ≤⇔≡⁸ ⌐⅔↑╢

│ ⌐ ↕╣╢ ╩ ™≡ ⱨꜝ▬♩ ≤ ≤⇔≡ ℮⁹ 

(18) ⱨꜝ▬♩  

◦☻♥ⱶ⁸◘Ⱪ◦☻♥ⱶ ┘◖fiⱳכⱠfi♩⅜⁸ ⅛╠Ⱶ♇◦ꜛfi ╕

≢ ⁸ Ɫfi♪ꜞfi◓ ┘ⱨꜝ▬♩ ─ ≡─ ⌐⅔™≡ ∆╢≤

↕╣╢ ─ ꜠ⱬꜟ⁹ ⱨꜝ▬♩ ─ ⌐│ ⌂ ⅜
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↕╣╢⁹ ⅜⌂™ ⁸ ≤─ ⌐ ≠ↄ⁹ 

(19)  

≤ ⅜ ∆╢ ╣─↓≤⁹ 

⌐ⱴ♇Ɫ0.81.2╩ ∆⁹ 

(20) JANET 

◄Ⱡꜟ◑ ⌐╟╡⁸ ⱤⱠꜟ ─ ─ꜝfi♄ⱶ ╩ ∆

╢◦☻♥ⱶ≢⁸JAXA ☿fi♃כ⌐╟╡ ↕╣√⁹NASA Lewis⁸JAXA▬fi

Ⱨכ♄fi☻ ⁸ ┘ ⌐╟╢ ─ ⅜ ╖ ╕╣≡™╢⁹ 

(21) ☺ꜛ▬fi♩▪◒☿ⱪ♃fi☻ 

№╢ ⌐ ∆╢ ─ ─⇔╛∆↕╩ ⌐♪כ⸗ ⇔≡ ∆ ─↓≤⁹

⸗♦ꜟ⅛╠ ♪כ⸗╢╣╠╘ ╩ ╗ ⌐╟╡ ↕╣╢⁹ 

ה (22)  

≤│⁸№╢ ⅜≥─╟℮⌂ ─ ⌐№╢⅛╩ ⌐ ∆ ≢

№╡⁸ │∕─ ╩ ∆⁹ ⅎ┌⁸№╢ ⅜ 95%─ ≢a⅛╠b─

⌐№╢≤⅝⁸ │⁸ ],[ ba ≢№╡⁸ │95%≢№╢⁹ 

(23) ◄Ⱡꜟ◑ (SEA) 

─ ─ ≈⁹ 

─ │ ╩ ─◘Ⱪ◦☻♥ⱶ⌐ ⇔⁸◘Ⱪ◦☻♥ⱶ

─Ɽ꞉כⱨ꜡כ ⌐╟╡⁸ ◘Ⱪ◦☻♥ⱶ─◄Ⱡꜟ◑╩ ∆╢⁹ 

(24) ♦◦ⱬꜟ 

⌐ ∆╢ │ ─ ⅜ ⌐ ™√╘⁸ ≤─ ╩≤∫√╙─╩

∆╢ ꜠ⱬꜟ─ ⁸2×10-5Pa╩ (0dB)≤∆╢ ⁹dB ∆╢≤

↑ ⅜ ≤⌂╢√╘⁸ ⅜ ⌐⌂╢ ⅜№╢⁹ 

(25) NASA Lewis 

SEA╩ ™√ ─ ─ ≈⁹ 

─ ⌐ ╦╠∏ ♪כ⸗─ ≤◖▬fi◦♦fi☻ ⅜ ≢№

╢≤⇔⁸ │ ⌐ ⇔≡™╢≤ ∆╢ ⁹ 

(26)  

⌐⁸ ⅜ ↕╣≡™╢↓≤╩ ∆╢√╘⌐ⱨꜝ▬♩⸗♦ꜟ⌐

⌂ⱴכ☺fi⅜ ╕╣╢↓≤╩ ∆╢√╘─ ⁹QT(Qualification Test)≤ ┌╣╢⁹ 

(27)  

⌐⅔™≡ ꜠ⱬꜟ─ ╩ ╢√╘⌐⁸ ה ה ─ ─
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╩ ⌂ ╡ ⅝ↄ⇔⁸↕╠⌐ ≢ ⌂ ─ ⅜ ∆╢╟℮

⌐ ↕╣√ ⁹ 

(28) Ɽ꞉כ☻Ɑ◒♩ꜟ  

№√╡─◄Ⱡꜟ◑ ─2 ╩ ⇔⁸ ─ ≢ ↕╣╢⁹ 

2
),(

2
)( TfX

T
fGx =  

↓↓⌐⁸ ñ
-=

T
tfj dtetxTfX

0

2)(),( p )(tx ─ T ─ⱨכꜞ◄  

(29) Ⱨ☻♩fiⱱfi 

ⱴ▬◒꜡ⱱfi─ ─√╘⌐ ∆╢ ⁹ 

(30) ⱨכꜞ◄  

─ ≈⁹ 

№╢ ─ ╩ ⌐ ∆╢⁹ 

(31) ⱨ▫ꜟ◄ⱨ▼◒♩ 

⅜ⱨ▼▪ꜞfi◓ ─ ╩ ∆╢↓≤⌐╟∫≡⁸ ≤ⱨ▼▪ꜞfi◓

─ ™ ⌐⅔↑╢ ꜠ⱬꜟ(SPL, Sound Pressure Level)⅜ ─ⱨ▼▪ꜞfi◓ ─

꜠ⱬꜟ╟╡ ⅝ↄ⌂╢ ⁹ ─ ⁹ 

(32) ⱨ▼▪ꜞfi◓ 

꜡◔♇♩ ─ ╩ ∆╢ ⁹ 

(33) ⱴ▬◒꜡ⱱfi 

╩ ∆╢√╘─ ⁹ 

 ♪כ⸗ (34)

№╢ ≢ ⇔≡™╢≤⅝⌐ ╣╢⁸ ─Ɽ♃כfi ─↓≤⁹ 

(35) (FEM, Finite Element Method) 

─ ≈⁹ ╩ ╕≢ ⇔≡ ╩ ℮⁹ 

(36) ꜝfi♄ⱶ  

≥─ ⌐⅔™≡╙⁸№╠⅛∂╘ ╘√ ⌐≡ ⁸ ⅜ ∆╢↓≤⅜

≢⅝⌂™⁸ ⌂ ─↓≤⁹ 
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1.3.2  

 Ɫfi♪Ⱪ♇◒ ≢ ∆╢ ╩ ⌐ ∆⁹ 

A  AT Acceptance Test     

B  BEM Boundary Element Method    

D  dB Decibels     ♦◦ⱬꜟ 

F  FEM Finite Element Method    

J  JANET JAXA Acoustic Analysis Network System ◦☻♥ⱶ 

M  MPE Maximum Predicted Environment   

P  PSD Power Spectrum Density   Ɽ꞉כ☻Ɑ◒♩ꜟ  

Q  QT Qualification Test     

S  SEA Statistical Energy Analysis   ◄Ⱡꜟ◑  

 SPL Sound Pressure Level   ꜠ⱬꜟ 
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1.4 Ɫfi♪Ⱪ♇◒─  

⌂ ─ ─ ╣╩ ⌐ ⇔⁸ 1-1⌐ ─ ╣╩ ∆⁹ 

 

(1) ⌐ ≢№╢ ╩ ∆╢⁹ 

(2) ─ ─ ╩⸗♬♃∆╢√╘─ ☿fi◘╩ ⌐ ╡

↑⁸ ╩ ℮ ╩ ℮↓≤╙№╢⁹↓─≤⅝│ ☿fi◘╩ ⌐

╡ ↑╢ ⁹ 

(3) ╩ ™≡ ⌐ ╩ ⇔⁸ ⌐╟╡ ה ╩♃כ♦

∆╢⁹ 

(4) ↕╣√ ─♃כ♦ ╩ ™⁸ ╩ ℮⁹ 

 

⁸(2)─☿fi◘ │⁸(1)─ ┼─ ⌐ ∫≡ ∆╢ ╙

™⁹ 

 

 

1-1 ─ ╣  

(1) ⁸ (2) ☿fi◘─

(3) ─ (4)

☿fi◘─

☿fi◘

╩♃כ♦

─♃כ♦
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Ɫfi♪Ⱪ♇◒│ ─╟℮⌐ ↕╣≡™╢⁹ 1-2 ⌐⁸ ─ ╕⅛⌂

╣≤ Ɫfi♪Ⱪ♇◒─ ╩ ∆⁹ 

 

2  ⌐ ∆╢  

≢│⁸ ─ ⌐ √╡⁸ ⌐│ ⇔⌂™⅜ ≤ ⅎ╠╣╢ ⌐

≈™≡ ═╢⁹2.1≢│⁸ ⅜꜡◔♇♩⌐╟╡ ∟ →╠╣╢ ─ ⌐≈™≡

╩ ═╢⁹2.2≢│⁸ ≤ⱨ▼▪ꜞfi◓╛ ≤ Ɽ♪ꜟ ─╟℮

⌐ ™ ≢ ∆╢ ⌐≈™≡ ═⁸ ⌐╟╢ ꜠ⱬꜟ─

⅜ ↕╣√ ─ ꜠ⱬꜟ─ ─ ╩ ∆⁹2.3≢│⁸ ≤ⱬ

☻כ ⌐╟╢ꜝfi♄ⱶ ─ ™⌐╟╢ ╩ ∆╢ ⌐≈™≡ ═╢⁹

2.4≢│⁸ ─ ⁸ ⌐ ↕╣╢ ─ ⌐≈™≡ ═╢⁹ 

 

3  ─ ─  

─ ≢│⁸ ─ ⌐╟╡ ∂╢ ─ꜝfi♄ⱶ ꜠ⱬ

ꜟ╩ ─ ≤⇔≡ ∆╢ ⅜№╢⁹∕─ ⌐ ≤⌂╢ ≤⇔≡⁸

≢│⁸ ⁸ ◄Ⱡꜟ◑ (SEA)⁸SEA╩ⱬכ☻⌐ ↕╣

◦☻♥ⱶ(JANET)⁸ ╩ ™√ ⁸☺ꜛ▬fi♩▪◒☿ⱪ♃fi☻╩

™√ ⁸ ┘FEM-SEA ⌐≈™≡ ═╢⁹ 

 

4   

≢│⁸ ╩ ∆╢ ⌐≈™≡ ═╢⁹4.1≢│⁸ ╩ ∆╢√

╘─ ⌐≈™≡ ═⁸ ⌐ ⌂ ─┌╠≈⅝⌐≈™≡ ═╢⁹4.2≢│

╩ ↕∑╢ ⌐≈™≡ ═╢⁹4.3≢│⁸ ─ ⌐ ⌂ ⌐≈™≡

═⁸ ⌂ ⱴ▬◒꜡ⱱfi ╛ ⌂ⱴ▬◒꜡ⱱfi─ ⌐≈™≡ ═╢⁹4.4≢│⁸

⌐╟╡ ∂╢ ─ ╩ ∆╢◦☻♥ⱶ⌐≈™≡ ═⁸꜠fi☺ ╛

☿fi◘─ ⌂≥⁸ ─ ⌐⅔↑╢ ⌐≈™≡ ═╢⁹4.5≢│⁸ ─

≤ ⌐≈™≡ ═╢⁹ 

 

─♃כ♦  5  

≢│⁸ ─ ╠╣√ ─ ─♃כ♦ ⌐≈™≡ ═╢⁹5.1

│⁸ ─♃כ♦ ≤ ⌐≈™≡ ═╢⁹5.2≢│⁸ ─ ≢

⌐ ™╠╣╢Ɽ꞉כ☻Ɑ◒♩ꜟ (PSD)⌐≈™≡ ═⁸∕─ ⌂ ≤

⌐≈™≡ ═╢⁹5.3≢│⁸PSD─ │⁸ ─ ╩ ⇔≡

∆╢ ⅜№╢↓≤╩ ═╢⁹5.4≢│⁸PSD⅜ ─ ╩ ∫√ ⌐

⌂ꜝfi♄ⱶ꜠☻ⱳfi☻ (RRS)≤∕─ ╩ ═╢⁹5.5≢│⁸RRS─

≢№╢Miles≤∕─ ⌐≈™≡ ═╢⁹5.6≢│⁸ ─♃כ♦ ⅛↕─ ⌐
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≈™≡ ═╢⁹ 

 

 

1-2 ─ ╕⅛⌂ ╣≤ Ɫfi♪Ⱪ♇◒─  

 

 

≤ⱬכ☻ ⌐╟╢ꜝfi♄ⱶ ─  

─ ─   3  

⁸   1  

 4.1  

 4.2  

─  4.3  

≤ ☿fi◘  4.4  

 4  

─♃כ♦   5.1  

Ɽ꞉כ☻Ɑ◒♩ꜟ ─  5.2  

Ɽ꞉כ☻Ɑ◒♩ꜟ ─  5.3  

ꜝfi♄ⱶ ☻Ɑ◒♩ꜝⱶ⌐╟╢ 

ꜝfi♄ⱶ ─  5.4  

Miles ─ ─ ה  5.5  

─♃כ♦ ⅛↕  5.6  

─♃כ♦  5  

─  2.1  

ⱨ▫ꜟ◄ⱨ▼◒♩⌐≈™≡  2.2  

 2.3  

─ ─  2.4  

⌐ ∆╢   2  
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2. ⌐ ∆╢  

2.1 → ─  

⅛╠─꜡◔♇♩ ⌐│⁸◄fi☺fi ≤ ╛ ─ ⌐╟╡ ∂╢

⅜ ≢ ↕╣⁸꜡◔♇♩ ⁸ ┘ⱨ▼▪ꜞfi◓ ⌐ ↕╣≡™╢ ⌐

≤∫≡ ╙ ⌂ ≤⌂╢⁹╕√⁸꜡◔♇♩⅜ ⌐⌂╢≤⁸ⱨ▼▪ꜞfi◓

⌐ ∆╢ ⌂ ╛ ⌐╟╢ ⅜ⱨ▼▪ꜞfi◓ ─ꜝfi♄ⱶ ╩

⇔⁸ ─ ⌐ ╩ ⅎ╢⁹ 

꜡◔♇♩ ─ⱨ▼▪ꜞfi◓ ─ ─♃כ♦ ╩ 2-1⌐ ∆⁹ ─

⅝↕│ ≤ ⌐ ⇔≡⅔╡⁸ ⌂ ≢№╢↓≤⅜ ⅛╢⁹ 2-1─╟℮⌐ⱨ▼

▪ꜞfi◓ ─ │⁸ 2 4 ≤⌂╢╙─⅜ ™⁹↓╣╠

─ │ ⅛≈ ⅛╠ ╩ ∆╢ꜝfi♄ⱶ⌂ ≢№╢⁹ ⌐

∆╢ꜝfi♄ⱶ │ ⌐ ⌐╟╢↓≤⅜ ™⁹ 

─ ⱷ◌♬☼ⱶ╩ 2-2⌐ ∆⁹ ─ ∆╢ ⌂ │⁸

●☻─ ⁸◄fi☺fi ≤ ─ ⇔√ ≤─ ה ⌐╟╡ ∆╢

⅛╠ ∆╢ ⁸◄fi☺fi ≤ ⁸ ⁸

┘ ─ ┘ ≢№╢[2-1]⁹ 

 

 

2-1 ꜡◔♇♩ → ─ⱨ▼▪ꜞfi◓ ─♃כ♦  

 

 

⅛╠─ (sec)
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2-2 → ─꜡◔♇♩ ⱷ◌♬☼ⱶ  

 

─╟℮⌐⁸ → ─ │⁸ ╛꜡◔♇♩ ─ ─√╘ ≢

№╢⅜⁸ ≢ ℮ ≢│⁸ ⌂ ╩ ™≡ ╩ ℮⁹↓─√╘⁸

⌂ⱨꜝ▬♩ ╩♃כ♦ ⌐ ≤╖⌂⇔⁸ ─ ꜠ⱬꜟ╩

⌐╟╡ ╘⁸∕╣╠─ ☻Ɑ◒♩ꜟ╩ ∆╢↓≤⌐╟╡⁸ ⌐

∆╢ ─ ⅜ ╦╣╢⁹ ─ ─ ⌐≈™≡⁸

Appendix A⌐ ∆⁹ 

 

 

2.2 ≤∕─ ─  

≤│⁸ⱨ▼▪ꜞfi◓ ⌐ ╩ ⇔√ ─ ≤ⱨ▼▪ꜞfi◓

─ ꜠ⱬꜟ⅜ ╩ ⇔⌂™ ╟╡ ⅝ↄ⌂╢ 2-3 ╛⁸

┘ ≤ Ɽ♪ꜟ ─╟℮⌂ ™ ≢─ ꜠ⱬꜟ⅜ ─

─ ꜠ⱬꜟ╟╡ ⅝ↄ⌂╢ 2-4 ─↓≤≢№╢⁹↓─╟℮⌐⁸

꜠ⱬꜟ⅜ ⅝ↄ⌂╢ ─↓≤╩ ≢│₈ ₉≤ ┬⁹ ≤ⱨ▼▪ꜞfi

◓ ≢ ∂╢ ⌐≈™≡│⁸↓╣╕≢ ↄ─ ה [2-2]⅜⌂↕╣≡⅔╡⁸

NASA≢│ [2-3]⌐ⱨ▫ꜟ◄ⱨ▼◒♩(Fill Effect)≤ ⇔ ⅜ ↕╣

≡™╢⁹↓─ ≢│⁸ ⌐╟╡ ⇔√ ꜠ⱬꜟ─ ╩ ⅎ√ ╩

∆═⅝≢№╢≤ ↕╣≡™╢⁹ 

≢│⁸ ─ ┘ ─ ┼─

⌐≈™≡ ∆≤ ⌐⁸ ⌐╟╢ ꜠ⱬꜟ─ ⅜ ↕╣√ ─

꜠ⱬꜟ─ ─ JAXA ╩ ∆⁹ ⅜ ⇔√ ⌐│⁸

꜡◔♇♩

ⱨ▼▪ꜞfi◓

◄fi☺fi

≢─

ⱨ▼▪ꜞfi◓

─

─

ⱨ▫ꜟ◄ⱨ▼◒♩
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─ ∆╢ ⌐⅔™≡⁸ ─Ⱨכ◒ ≢─

⌐ ∆╢ ─ ⅜ ∆╢↓≤⅛╠⁸ ∆╢ ╩ ⅎ√

│ ⌐≤∫≡ ≤⌂╢⁹ ⌐ ∆ ⌐╟╡⁸ ∆╢ ╩ ⅎ

√ ⌂ ꜠ⱬꜟ─ ⅜ ≢№╢⁹ ⁸ ─ ⌐≈™≡

│⁸ ─ ⌐ ≠⅝ ┼─ ╩ ∆╢↓≤⅜ ╢⁹ 

 

 

2-3 ≤ⱨ▼▪ꜞfi◓ ⌐ ∂╢  

 

 

2-4 ≤ Ɽ♪ꜟ ⌐ ∂╢  
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2-5 ⱨ▼▪ꜞfi◓─ PSD fD =1.25Hz 

 

─ │⁸ ⌐ ⌂ꜟ◌כ꜡╢╣↕ ⅜♪כ⸗ ↕╣╢

↓≤⌐╟╢⁹ ∫≡⁸ ─ │⁸ ≢ ∆╢ ≢│⌂ↄ⁸ ⸗

⌐♪כ ↕╣√ ≤⌂╢⁹ 2-5⌐ ∆ ╡⁸∕─ ─♪כ⸗ │⁸ ♪כ⸗─

⅝™⁹ 

─ │⁸ ⌐ ↕╣╢ ─≥♪כ⸗

♪כ⸗⁹╢⌂≥ ⌐╟╢ ─ ╩ 2-6⌐ ∆⁹ 2-6⌐ ⇔√ ─

╩ ∆╢≤ ─ ╡≢№╢⁹ 
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♪כ⸗ 2-6 ⌐╟╢ ─  

 

 

≥♪כ⸗ (1) ─♪כ⸗ ⌐╟╡⁸ ─Ⱨכ◒ ⅜ ─⸗

♪כ cw┼◦ⱨ♩∆╢ 2-6(b)⁹ ─ ╙ ⌐⁸ ─

♪כ⸗ cw⌐⅔™≡Ⱨכ◒≤⌂╢ 2-6(c)⁹Ⱨכ◒ ─◦ⱨ♩─

pc ww / ⁸ cw: ♪כ⸗─ ⁸ pw : ♪כ⸗ │⁸

≤ ♪כ⸗─ ⌐╟╡ ╕╢ npC ⁸ ≤ ♪כ⸗─ ─

pn wwa /(= ⁸ :nw ♪כ⸗ ⁸ :pw ♪כ⸗ ) ⁸ ─

mĔ⁸ ─ SVh /(Ĕ= ⁸ :V ─ ⁸ :S ─ ) ⌐╟

╡ ╕╢⁹ ─ ™╩ ∆ npC ⅜ ⅝ↄ⁸ ≤ ♪כ⸗─ ⅜

Hz

/
(a)

(b)

(c)

maxH

Hc

Hc)/20log(HmaxHv =D

HvSPLAL D-D=D

pw
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⇔≡™╢ ⁸Ⱨכ◒ ─ │ ⅝™⁹Ⱨכ◒ ─ ⅜ ≤

⌂╢ 1,25.0 == anpC ─ pc ww / │⁸ 2-7⌐ ∆ ╡≢№╢⁹∕─ ─

1,25.0 ¸¸ anpC │⁸Appendix B─ (B-10)⌐╟╡ ╘╢↓≤⅜≢⅝╢⁹ 

(2) ≢ ─ ⌐ ∆╢ │ ≢№╢⅜⁸

─Ⱨכ◒ ─◦ⱨ♩⌐╟╡⁸ ─ ─Ⱨכ◒

♪כ⸗─ cw ⌐⅔↑╢ ─ Hc 2-6(a)ᵒ │⁸ ─

─Ⱨכ◒ ♪כ⸗─ pw ⌐⅔↑╢ ─ Hmax

2-6(a)ᵑ ╟╡ ∆╢⁹ 2-8⌐⁸ ─ ⌐ ∆╢ ─ HvD

╩ ∆⁹ ─Q ⅜ ↄ⁸ ─ ⅜ ⅝™ ⁸ ─ │ ⅝

™⁹ ⅎ┌⁸ ─♪כ⸗ ⅜100[Hz]⁸Q ⅜20⁸ ⅜10[kg/m2]─

ⱤⱠꜟ⅜⁸ 0.1[m]─ ⌐ ⇔≡™╢ ⁸ ─≥♪כ⸗ ⅜ ╙

™ 1,25.0 == anpC ─ ─ ─ │⁸ 2-7╟╡ ─ ╩ ╖

╡(0.67⁸1.5)⁸ 2-8╟╡ ─ ⌐ ∆╢ ─ ╩ ╖ ╢

↓≤⌐╟╡ ╘╠╣╢ ─ ™ │ 21[dB] ─ 1.5⁹ 2-8

⌐ ⇔√ ─ ─ │⁸Appendix B─ (B-20)(B-22)⌐╟╡ ╘

╢↓≤⅜≢⅝╢⁹ 

(3) ─ ─Ⱨכ◒ │⁸ ─ HvD ≤ ꜠ⱬꜟ

─ SPLD ─ ⌐ ∆╢ 2-6(b)─ ALD ⁹ ─ HvD ⅜

꜠ⱬꜟ─ SPLD ╟╡ ↕™ ⌐─╖⁸ ─Ⱨכ◒ │⁸

╩ ╕⌂™ ≤ ═≡ ∆╢⁹ ∫≡⁸ ─

─Ⱨכ◒ │⁸ ꜠ⱬꜟ─ SPLD ⌐ ⇔≡ ∆╢↓≤│⌂™⁹∕

─√╘⁸ ꜠ⱬꜟ─ SPLD ╩ ⅎ√ ꜠ⱬꜟ≢ ╩ ∆╢↓≤

│⁸ ⌐≤∫≡ ≤⌂╢⁹ 

 

⁸ (3)≢ ═√Ⱨכ◒ ─ ALD │⁸ ┘ ─ ─ ≤

─ ≤ ─ ⁸ ∟ ⌐╟╢ ꜠ⱬꜟ

⅜ ⇔™≤ ⇔√ ─ ≢№╢⁹ ⌐│⁸ ⌐♪כ⸗ ↕╣╢ ─

≤ ─ │ ⌂╢⅜ │Appendix K╩ ─↓≤ ⁸↓─ │⁸ⱨ

▼▪ꜞfi◓ ─ ⅜ ≢№╢≤⇔⁸ ╩ ꜠ⱬꜟ─╖≢ ∆╢≤

™℮ ─ ≤ ∂≢№╢⁹ 
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♪כ⸗ 2-7 ⌐╟╢Ⱨכ◒ ─ ─ 1,25.0 == anpC  

 

2-8 Ⱨכ◒ ─◦ⱨ♩⌐╟╢ ─  
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