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Cooperative Title: Broadcast Mixing Room Improvement

Student intern name: Miss Napat Fahkrajang and Miss Tunwarat Champasri
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Company: Kantana Sound Studio

ABSTRACT

The cooperate education report is created to improve the quality of sound at
the broadcast mixing room. Since the broadcast mixing room does not build in the
present then the construction and design are not standard according to the purpose
of the user. In fact, the most important thing of the sound studio is the acoustic system
in the room. The quality of sound depends on the acoustic system in the room. If the
room has poor sound quality, it will cause an error to the listener. Hence, the acoustic
system is the most important thing that should be given priority to the sound studio.
Though, the good acoustic system in the room does not mean the listener will receive
the original sound if the listener stays in the wrong position. Therefore, the right
position of the listener is as important as the acoustic system in the room for the good

sound quality to the listener.
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2.1 @1 TL (Sound transmission loss) w"?aﬁﬁm'sgmuLﬁﬂmsa'achmﬁm
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nsaaNIULdBg (Sound transmission loss, TL) F9vUN809 MUIUATLUE UDINAIIULAENN
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ﬂ’ﬁﬁ?’lu’gmf’hﬂ’lﬁqmulﬁﬂﬂ'li?idchulﬁmﬁlﬂummgm‘uEN The American Society for Testing
and Material (ASTM) E90-70T a1n “Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions” wa¥ 1SO Recommendation R140, “Field and
Laboratory Measurement of Airborne and Impact Sound Transmission” 1960 Sevail [1]
TL = 10 log (W1/W2) = 10 log 1/A
il TL =AM sgadunsdsiudesvedlasaaing (eida, s Hiwan) dB

I |

W1 = A8 desnannTeNnuNy, watt

v o a0

W2 = AadLABNaINILNTY, watt
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A = dudszBvseanuduauueisrestaniildaniomaas
A = 1/antilog10 (TL/10)
2.2 A1 STC (Sound Transmission Class) n3ansgayidelunisdsrituvaades
Aewmsgruiielilunistaseiunisgadoveadesitdsiiandiag Tnondn ns
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Tygausumuniguen = 70 dB wasdyansuniuluagile = 30 dB ansluagdledsnan

wosldunsgu STC = 40 dB [2]
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N3 STC (STC contour) fiuanslun1nd 2.1 Sefanis1ed 2.1
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UNA 3

A5a1duN15IY

= A ol e a
3.1 wsaedlontyluntsaniuenu

3.1.1 gunsaivialy

3.1.1.1 81lnd Yamaha DXR15

Specifications :

Speaker type

Frequency Range (-10dB)

H
Nominal coverage

V

~ =
Components

H

F
Crossover

Output power

Maximum output level

(1m; on axis)

I/O connectors

Processors

Power requirements

15" 2-way, Bi-amp powered speaker, Bass-reflex type
49Hz - 20kHz

90°

60°

Diameter:15" cone, Voice Coil:2.5", Magnet:Ferrite

Diaphragm:1.4", Type: 1" throat compression driver, Magnet:Ferrite

FIR-X tuning™ (linear phase FIR filter)

Dynamic:1100W (LF: 950W HF: 150W) / Continuous: 700W (LF: 600W
HF: 100W)

133dB SPL

INPUT: XLR-3-31 x1 , INPUT2: Phone x2, INPUT3: RCA PIN x 2, THRU:
XLR3-32 x 1 ( Parallel with INPUT 1), LINK OUT: XLR x 1

D-CONTOUR: FOH/MAIN, MONITOR, OFF

100V - 240V, 50Hz/60Hz



Power consumption 110W

Flying and mounting
Top x2, Rear x1 (Fits for M8 x 15mm eyebolts)

hardware

Pole socket 35mm with 2-way features (0 or 7 degrees)
W 445mm (17 4/8")

Dimensions H 700mm (27 4/8")
D 380mm (15")

Net weight 22.5kg (49.6lbs)

Accessories UB-DXR15 (U-barcket)

Others Material: ABS (Matte Finish, Black)

AW 3.1 wansanlng Yamaha DXR15

[14]
3.1.1.2 PIReEIlne
3.1.1.3 dbx RTA-M Reference Microphone
Tlun193m frequency response U83%e4
Features
® Polar Pattern : omni-directional
® Element : back electret-Condenser

® Frequency Response : 20 Hz - 20 kHz

Impedance : 250 30% (at 1,000Hz)

20



® Sensitivity : -63 dB +-3 dB ( 0 dB=1V/ microbar 1,000 Hz indicated by open
circuit )

® Operating Voltage : phantom power 9V-52VDC

|
‘
-F\

Al 3.2 waad dbx RTA-M Reference Microphone
[15]
3.1.1.4 VIRelud
¥ LR cafialtdr

v oo ' ¢ @ bgnn®
Tt goumaluAny audio interface

mwﬁ' 3.3 wamg XLR connector
[16]
3.1.1.6 Sound Level Meter

loimsyaudasdnsunisuian TL

JT]‘lr‘.i‘iﬁi 3.4 ua@ed Sound Level Meter

(17]
21



3.1.1.7 Steinberg UR22 Interface

Tilunsulasdyaandeududoyandnea uavudasdoyaddneandusn

Specifications

MIC INPUT 1/2 (Balanced)
Maximum Input Level -10 dBu
Input Impedance 4k Ohm

GAIN Range +16 dB +60 dB

LINE INPUT (Unbalanced)
Maximum Input Level +16 dBu
Input Impedance 20k Ohm

GAIN Range -10 dB +34 dB

HI-Z INPUT (Unbalanced)
Maximum Input Level -4 dBV
Input Impedance 470k Ohm

GAIN Range -8 dB +52 dB

LINE OUTPUT (Balanced)
Maximurmn Output Level +10 dBu

Output Impedance 150 Ohm
PHONES 1/2 Maximum Qutput Level: 6 mW+6 mW, @ 40 Ohm
USB Specification: USB 2.0, 24 bit, 44.1 kHz/48 kHz/88.2 kHz/
96 kHz/176.4 kHz/192 kHz

XLR Input Polarity
Pin 1: Ground
Pin 2: Hot (+)

29



= Pin 3: Cold (-)

AN 3.5 uARs Steinberg UR22 Interface

[18]

3.1.1.8 TRS cable

THgaumaa1lnany audio interface

N

h\

AW 3.6 Wand TRS cable
[19]
3.1.1.9 Computer
TH\Teuselusunsd REW fu audio interface
3.1.2 TUsunsu

3.1.2.1 Room EQ Wizard (REW)

Julvsunsuinuaziiasizinadiusrgainvesies luniildlusunsy

REW lun1sUans sine wave AawAAI1ud 125-4000 Hz wWeviin1sinal TL wazlyluswnsuil

Tun1sm frequency response VB4%84

23



< @y v
AWA 3.7 wansiapentnlusunTy REW

[20]

3.1.2.2 MATLAB

& & = o vy adn v
WUlUSUASULIND NITAIUIMLALLARINA LAVTIANAULBLATNAIN PUNTLY

tL‘l.Jﬂ”I'iWﬁﬂﬁﬂ'i’lﬂ TL wag STC

T et e Taen it oy
Uda b AAOBuK 3 00 eD
g B Duts Abguiiion . Chansd &

M 3.8 wanaegeitanlUsngy MATLAB

[21]
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3.2 YUABUNISANTUIY

° o L o o 8 @ 2
321 W’]ﬂ?‘i’)ﬂ‘uﬂ']ﬁl‘ﬂ@ﬂLLﬁ%TIWLLUUQ']ﬂENLﬂUI’]LUU‘U@Ha
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T screen TV serean
I I Mixing console desk
Mixing console desk E
Sofa )
O ")
g 0 R
"y}
N Edit 2 Room
g
Broadcast Mixing Room B
- —
Objects
I- £
[+
)
Doori: Walkway | P
Sofa i B

368 cm 375,5¢cm

< o % b £ .
AN 3.9 LanIN NAI1a09%ed broadcast mixing Lagual edit 2

d! o -
.2 LLrﬂﬂu‘fJigmLsaqLﬁaasumumﬂma broadcast mixing

lnsisuainyinisinat TL Taglidlnsegnanasios broadcast mixing sfuntdalng
2 v » v g o o o v _ a u
Lumssiuvies edit2 udld sound level meter Fnidpsiives edit 2 wazmudu Tngliieg
VNIINNTITIAANURDY broadcast mixing 100 cm #4nw# 27 2Nl sine wave 1A

X =1 ‘J 5 1 t 2 o =f L] d‘ ﬂl
A4 100 dB fiazAuifaus 125-4000 Hz waraatuiinA19laain sound level meter @9

LAAIAIATSIN 3.1

363 ¢cm 370 cm
T
) f =
Mixing consolie desk | | 100em — o
i ! «—— O SPL meter wn
; o
5 o :
d] i
i ]
<
i Loudspeaker —
Gtjects | at center
{ 7 — E
w
(Vs ]
Door [W O SPL meter [ m
ta i
368 cm 375.5cm

AN 3.10 wanamwnuslunisInan TL
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A (Hz) VG Wiod Edit 2 | madiu (dBA) | TL a7nvies | TL 9nvied

Broadcast (dBA) Broadcast U | Broadcast U

mixing (dBA) Edit 2 (dBA) | maLiu (dBA)

125 100 70.6 66.3 29.4 2547
160 100 55.2 76.1 44.8 23.9
200 100 54.4 68.5 45.6 315
250 100 65.0 62.0 35.0 38.0
315 100 65.2 161 64.8 23.9
400 100 63.8 66.5 26 33.5
500 100 63.0 74.1 37.0 25.9
630 100 62.0 73.0 38.0 27.0
800 100 58.7 7138 1.3 28.2
1000 100 EIR 54.5 48.9 45.5
1250 100 48.1 599 519 40.1
1600 100 9% 64.8 60.9 352
2000 100 1.5 62.4 58.5 BB
2500 100 46.3 62.8 53.7 37.2
3150 100 Sl 67.9 60.3 321
4000 100 51.5 72.6 48.5 27.4

AN 3.1 k@AIA1 Transmission Loss (TL)
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Transmission Loas from Broadcast Mixing Room to Walkway
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= 2 - . | a
AN 3.12 uanensaW TL 91nwed broadcast mixing lugniaisiu

3.2.4 yimsmAl STC Tasfingan STC (STC contour) flAdanisnedi 2.1 Taeth

N3 STC uideuTu-aaiuns W TL aung 2 9o Ag
1) luuSuiinsm STC sgwilonsanl TL Avsseiulaiiu 8 dB

2) saganaAassluuTanngIW STC agwilansav TL Aossauiuuailaiiu

32 dB

Wiadeunsmildnunguds annduain 500 Hz Tuldwunsam STC udagen dB o
AILIUST 500 Hz 9zlAA STC ponun #9A1 STC UaINTNI¥WINeiad broadcast mixing AU
vod edit 2 7iléfe STC 44 Fanmd 3.13 waeAn STC vasuTlaseniaes broadcast mixing

Aumaiiufe STC 31 fannd 3.14
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i 4

STC between Broadcast Mixing Room and Edit 2 Room
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AN 3.13 La@AINIsuIAT STC UDINUNTENINUDY broadcast mixing nunay edit 2

STC between Broadcast Mixing Room and Walkway
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dBA
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AN 3.14 LERINITIAN STC UDINa5EWINMBe broadcast mixing AUNIALAY

=3 4 s a. 1 = LY 1 '
3.2.5 Anwngafunsifiuan STC wagusnwivaniudsznouns wuin ladl

AnuUsrasdagltaulsvanalludd augddnidsauntiuntymsesinly

° a = % - '
3.2.6 nmsunludayyizaanisladudesves sound engineer waggnAMLANG

fuan lpen1sul sweet spot ol Buainasanamsurdsiidulamass room mode

lneilgns fe

Room mode = dnsusudesluainia / (2x3zeernaseninamiaivuiunu)

I a = 1 1 s d @
343 WATADIUN / (2XT$ULANTTUINNUIVUIUNY)

84 Broadcast Mixing 1A31311319 3.68 WnT 817 4.275 A5 Lagge 2.185 ums
fdus” room mode(A) = 343/(2x4.275) = 40.1170 Hz

UM room mode(B) = 343/(2x3.680) = 46.6033 Hz
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ﬁm’mgjd room mode(C) = 343/(2x2.185) = 78.4897 Hz

: ° ' a0 l v <
WARE mode VSATUIUALAATTIUONAININ 300 Hz 9glanamns19n 3.2

Mode AN AAUE CANGLERIEE
3.68m (Hz) 4.275m (Hz) 2.185m (Hz)
1 46.6033 40.117 78.4897
v 93.2066 80.2340 156.9794
3 139.8099 120.3510 235.4691
a4 186.4132 160.4680 313.9588
5 233.0165 200.5850
6 279.6198 240.7020
7 326.2231 280.8190
8 320.9360

= | =
HITNN 3.2 LARNIAIAIIUDYDY room mode

nUugAImDNTiATlndiun 9 Aadimatiuduauanddgmn Tidnuaniu

waus 2 eanavih lunmsuvissaly

Mode Auligung ATIRRUET7 mmﬁ'ﬁmqq 2.185m
3.68m (Hz) 4.275m (Hz) (H2)

1 46.6033 40.117 -
: 93.2066 - 156.9794
3 139.8099 120.3510 235.4691
4 186.4132 160.4680 313.9588
5 233.0165 200.5850

6 - 240.7020
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7 326.2231 -

8 320.9360

< i = o8 va
AT 3.3 LAAIAIAINAYDY room mode AVIILARTYM

w9l (78.4897+80.2340)/2 = 79.3619 = 79 Hz
(233.0165+235.4691)/2 = 234.2428 = 234 Hz
(279.6198+280.8190)/2 = 280.2194 = 280 Hz
MMM ANLEAAUES NGNS
AruemAdudss = snsnsades / mnudides
2wle 79 Hz : mma’nﬂﬁu = 343/79 = 4.342 \1UnS
234 Hz ; AMUBMIARY = 343/234 = 1.466 LUAS
280 Hz ; ANETIAAY = 343/280 = 1.225 L\UAT
AR 234 Hz fauenandu 1.5 wes asindamisuis 1.5 uay 3 was 199
MadunSataveveies
AR 280 Hz fAnienandu 1.2 wns asindymifisnumis 1.2 2.4 wag 3.6 Was
vasiuniwaze e el
\osnaud 79 Hz fimaeeduiuauning o1 gaveaias ekaiinAn
eldiumisiifutiamives room mode Fanmil 32 9aduas Ae Aumadidu

= o

A o 1 dl i
Usymvesaud 234 Hz 9nden Ao duvdsiidulymvesraud 280 Hz
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