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Cooperative Title: Duct Silencer

Project Team: Mr.Krittrin Tepkitareekul Mr.Bhumrape Sinpru

Faculty: Engineering Department: Computer Branch: Music and Multimedia
Advisor name: Nachanant Chitanont, Ph.D. / Asst.prof. Munhum Park, Ph.D.

Mentor name : Kobboon Hansen

Company : Hans Solution co.,ltd.

Abstract

As long As | do the co-operative study at the Hans Solution Company Limited.
In going to study and practice, The Company found problems with building air conditioning
system which uses a large proportion of the budget for the entire recording room as it is
necessary to hire a system designer and buy a Duct Silencer which is quite expensive we
agreed to solve cooperative education project this probable as our cooperative education

project.

From the study, experiment and construct the Duct Silencer in the project, it is found
that the Duct Silencer we created can be used to replace the Duct Silencer in the market
that the company is using. It can reduce the budget for the purchase of Duct Silencer around
80% or around about 25,000 baht. The efficiency does not decrease much It can also be

designed to fit the recording room of each size the company operates.

This project can help Hans Solutions Company Limited to reduce the budget for
managing ventilation systems, which is a good way to reduce company costs and increase

long-term profits.
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Feadslppaunu ASTM (American Society for Testing and Materials) duldandu aunuivadn
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SilencerTest Setup per ASTM E477

A 2.11 wuudnassnsiausyansanvieauiudeanas ASTM E4T7

i - Price Engineer’s HVAC Handbook (2011)
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(3) o4 Reverberation room Wislivageulszansnmnisanideisuniuvesioauiuides
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3.3.3 gunsaifildlunisasravieauiuides
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SilencerTest Setup per ASTM E477
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il 4.1.1 wansrnanudwendssuueldldvieaniudssannisnaaesguibuui 1
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37471 4.1.1 uansApusiwendesweswarlilfvieauiuidsainnimaaesguiuud 1 (1/1 Octave Band)
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AN 4.1.2 LLﬁﬂQﬂ'lﬂ')'lllﬂ\'ﬁJENLﬂEN‘UﬂJSI‘UVI’OﬁiJLﬂULﬁﬂﬁ'ﬂ?ﬂﬂ?i%ﬂaadgﬂLLUUW 1

Acoustic pressure
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P15197 4.1.2 uansAauiaeadswarlivieaunuideninnisnaaesguuuud 1 (1/1 Octave Band)
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- 64 125 250 500 1000 2000 4000 8000 16000

-10 : 2
OCTAVE BAND FREQUENCY [HZ }
P ' a v el Sy )
AN 4.1.3 LLﬂﬂﬂﬂqaﬂV}@utaﬂQsﬁaﬂmaLﬂ‘ULﬁEJ\ﬁ]']ﬂﬂquﬂa@QEULL‘UUVI ik
AR (Hz) N 64 125 250 500 1k 2k ak 8k 16k

aAvaude (dB) | -3.68 | 0.76 | 1.88 | 5.233 | 20.38 | 34.14 | 27.89 | 14.86 | 9.41 | 11.69

19197 4.1.3 uansAanveudusvesvisauiudsinsvaassguikuud 1 (1/1 Octave Band)

dvumsmaaesi 1 uaasliliiuiinisaaveuldesningaegiinun 1000 Hz @wnsaanveu
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5197 4.2.1 wansranusaveadssuneladldvioaunuidasainnsvnassguiuud 2 (1/1 Octave Band)
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25 63 160 400 1000 2500 6300 16000 Frea [Hz)
Total C
Start 1/3 Oct LCFeq (SR)
Info - G
Main cursor TotalC 88.1dB
ﬂ’]‘Wﬁ 4:2.2 LLﬁﬂQﬂlqﬂ’Nllﬁﬁsﬂ?NLEEN‘IJm%I‘]UJVi@aiJLﬁULaUﬂﬂWﬂﬂWiﬂ@a@ﬁEULLUUﬁ 2,
mma ) | 31 | 68 | Toowmpsgeserler?” | 2k | 4k | 8k | 16k
Aus (dB) | 47.95 | 73.97 | 87.18 | 80.61 | 66.31 | 50.57 | 47.96 | 59.98 | 55.78 | 39.99

A15197 4.2.2 uansAnanuiaveadswuzldveauiuidsainnmsnaaesguwuud 2 (1/1 Octave Band)
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A 4.2.3 uansrnasmeuidsmesialfudssnnisnnassguuuuit 2
AN (H) 31 64 125 250 500 1k 2k ak 8k 16k
anveuldss (dB) | 4.65 | 339 | 435 | 540 | 17.34 | 30.27 | 25.69 | 15.09 | 12.19 | 10.49

M99 4.2.3 uansranveudeseieauiuidesnisnaaesguiluuil 2 (1/1 Octave Band)

fwumsvneaoei 2 uaasbiliiuinnisaaveuldesningaeginun 1000 Hz @unsaananou

1% 30.27 dB warmsveasudesinesfianagiinud 64 Hz annauidedls 3.39 dB Feamnsaseusy

Tiuazmaudenaulandmanisuntulgau
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MwA 4.3.1 LLﬁﬂﬂﬂl”lﬂ’ﬂllﬁ\’i‘Uax‘iLﬁ&]ﬂ‘l}m&’iﬂi‘gﬁ@aﬂLﬁULgEJx‘iﬁ]’mﬂ'ﬁVlﬂﬁ’e)\'igﬂLLUUﬁ 3

AR (Hz)
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ANURe (dB)

61.25
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95.38
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MR 4.3.1 uansranusieadssuae lildvieaufuidsainnmsvaassguiuui 3 (1/1 Octave Band)
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g el
3 .
25 63 160 400 1000 2500 6300 16000 Frea [Hz2]
Total C
Start 1/3 Oct LCFeq (SR)
Info IC
Main cursor TotalC  96.1d8B
ﬂ'TWﬁI 4.3.2 LLﬂﬂ\?ﬁWﬂ’J’]MﬁﬂﬂJ@\‘iLaﬂﬂ%m%l‘f]lﬁ@auLﬁ'ULﬁUﬂﬁ]WﬂﬂWiWﬂa@ﬂzﬂLLUUﬁ 3
AN (Hz) 31 | 60 NaOD=ba250 | 500 | ok | ak | 8k | 16k
aTuga (dB) | 75.16 | 88.53 | 9a.68 | 87.22 | 72.10 | 57.18 | 60.72 | 72.28 | 66.23 | 55.57

M15797 4.3.2 wansrnanusseudesvnzlivioauiudssninnmmaassguiuud 3 (1/1 Octave Band)
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A15199 4.3.3 memawamﬁawawiaauLﬁmﬁmm'ﬁmamgﬂuwﬁ 3 (1/1 Octave Band)
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Acoustic pressure
Acoustic pressure

25 63 160 400 1000 2500 6300 16000 Frea [H2]
Total C
Start 1/3 Oct LCFeq (SR)
C

Info #
Main cursor Total C 93.4dB

AW 4.4.1 LLﬂﬂx‘lF’hﬂ’.]'lllﬁx‘i“ll’?)x‘lL?‘I‘FJ\‘PUmxhﬂ%ﬂ/iE]aiJLﬁUL?{EJQ’{]’Iﬂﬂ"Ii‘WﬂaE]QE‘ULL‘U"Uﬁ 4

Al (H2) | 31 @ 1 s Bs A | 2NNk | sk | 16k
Auss dB) | 52.60 | 77.368 | 91.53 | 86.02 | 83.64 | 80.85 | 76.26 | 75.07 | 67.96 | 50.48

an5197 4.4.1 wansranudiseadosvaeldlivieauiuidesainnisnaassguiuui 4 (1/1 Octave Band)

Acoustic pressure
Acoustic pressure

25 63 160 400 1000 2500 6300 16000 Frea [Hz]
Total C

Start 1/3 Oct LCFeq (SR)
Info - C
Main cursor Total C 88.6d8

Al 4.4.2 wansAnuswesdosvalivioauiuidesainmmeassguuuui 4

a2 | 31 | 60 | 12~ | 2k | ak | 8k | 16k
anuss (dB) | 56.28 | 74.88 | 87.41 | 82.13 | 65.69 | 50.82 | 48.44 | 57.60 | 51.73 | 40.89

A151991 4.4.2 uansAnuswesdssvazldvioauiuidssainnismaassguuuui 4 (1/1 Octave Band)
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A (Hz) 3] 64 4 250 500 1k 2k ak 8k 16k

anviouldes (dB) | -3.68 | 248 | 4.12 289 §Bh A 955 /30 052 18G2 | 1Y | 16.23 | 9.59

39l 4.4.3 uansrmaaneudowasisauiudeinisnaassgluuud 4 (1/1 Octave Band)

dufunmmeaasil 4 uansliiiviansanveuldesnfvigaeginiun 1000 Hz @mnsaanvou

1% 30.03 dB efernsnimaaesdug uasmnaasndssiidesiignagiininud 31 Hz Fehiannse

anvaudsla uinduasulyisanniuis 3.68 dB aetuaslinaulangwinlsdrvsunisiaunuiluly
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A151971 5.1 wansAnIansainsaanauldsaiiauinlsvswisauandssuianiiga 24 12 (1/1 Octave Band)

]
o

INSERTION LOSS [ DB |
=
w

=
o

5
RemEL
31 64 125 250 500

1000

2000 4000 8000
OCTAVE BAND FREQUENCY [HZ ]

16000

A 5.2.2 uansmanneudsuosialiuidesinnsmaassukuui 2

AR (Hz)

31

64

125

250

500

1k

2k

ak

8k

16k

ANNDULEEN (dB)

4.65

5.39

4.35

5.40

17.34

3027

25.69

15.09

12:19

10.49

AT 5.2 uansAannoudswasieauiiuidein1snaassguluuil 2 (1/1 Octave Band)

39




LONENSD19D4

[1] dasiay Fugda. 2540. MsUFuane. furindadl 2. NFIMIAAIYTIANTTULATEINA
AEIAINTINANERS dnndumAlulagnszaaundndnaummnsatnnseds

[2] A. Bhatia, B.E. 2012. Overview of Noise Control and HVAC Acoustics in Buildings. Fuidle
8 &awnAu 2562, 1N http://www.vibrationdata.com/tutorials2/m206content. pdf

[3] DARIO BOGDANOVIC. 2014. Calculation methods for predicting attenuation of parallel
- baffle type silencer. fudle 13 eweu 2562, 970
https://pdfs.semanticscholar.org/7b30/2a110057a%fc45c69dfd967639c0a936563e.pdf

[4] Geoff Leventhall. Noise Control in HVAC Active Passive or None. fudle 13 Awneu 2562,
http://www.cibseashrae.org/presentations/leventhall0106.pdf

[5] Price Engineer’s HVAC Handbook. 2011. Engineering Guide Noise Control. Fudle
21 @AY 2562. https://www.priceindustries.com/content/uploads/assets/

literature/engineering-guides/silencers-panels-engineering-guide.pdf

40



AARNUIN

nsTUlAsUndndnsunsznaUTioauLAULEed

41



a oA

paNLHUFINsEaNaUnvioay

a2



¥

\Shot on Y17 b
Vivo Al camera

WSpuvIDaNLAUEsNEMSURRF N Uvieay

a3



miamﬁwiaamLﬁULﬁ&JﬁugﬂmeLmuau

a4



MnshnnioaulAuLdes

45



FutlonletaRaviauLAULAs AL YIoaNITN A8 U

@O(\' Shoton Y17
~~ Vivo Al camera

msfanassauysaindoudmsunmaaes

46



N3 Set Up anlwsuatiinesdniunisvnass

I
(%

AR NIND TN DS IINNAUNIVDVIDAY

v

at



Soduandeinunoauiuides  suniilansUassuesvioan

a8



a Y A
UsganpLveu
Gh) WIBNGASY WINAIB13NA
Junautiin 3 @AY 2540
ADUNLIA YDULNU
JsgARn1sAnw
W.#1. 2550 s¥AUUTERUANWN 1S9 gUMAUIAINNANY
W.A. 2553 SYAUNTHUAN®Y TsaSsunnuuAsInetay (Asan1snLey)
.71 2559-Jaqtu Masdny (U.03) anduwalulagnszaoundn anansedy
AZIMNISUAURS AT FRUS AL TUUN 4
Uz auNIShATYHAIY

- dniseululasinis @eu. @1 Wa@nd Audvenena

v

- dnBeululasinis YSC Tu @andu NECTEC

anunegtaguu

626 MoONN SBUBUAUISA(RIchmond Park) 488 a1ansyud 50/2 kYU a1anseus

WA MANSTUY UIA NTLNWLIIUAT 10520

49



%8 Qilsi Auly
Tumoutiin 26 WAy 2540
GRVIGE Yau3
Usein1s@nen
W71 2550 sEAUUTEOUANY Tsa3sumAuIaing g sleusssy
W.7l. 2553 sEAulsELAnyIneUAY Tsa3oulsaseuguyuinnuedAe
WA, 2556 szaudseufinweeudaty  1saS8uraTIEg IO
wel. 2559-agdu Masdnw (U.e3) andumalulagnszaauingnd ananseds
ANZIMNISUAUASLALARUTEAN TWTN 4
Uszaun1SuagHAIY
anuneglagiy

701 voWn Lolau1sA(A) Park) 998 2889NT8 LU a1ANTel Lwn a1nnsels

I NFUNNLAIUAT 10520

50





