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L&i néi dau

TCVN 9827:2013 do Cuyc Dién anh bién soan, Bo Van héa, Thé thao
va Du lich @& nghi, Téng cuc Tiéu chudn Do lwong Chat lvgng thdm
dinh, B Khoa hoc va Céng nghé cong bb.
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Rap chiéu phim - Yéu cau ky thuat vé am thanh

Cinemas — Technical requirements for projected acoustics

1 Pham vi ap dung
Tiéu chudn nay quy dinh cac yéu ciu ky thuat vé am thanh trong phong khén gid déi clia rap chiéu
phim 35 mm véi dinh dang am thanh 5.1.

Tiéu chudn nay 4p dung cho cac rap, cum rap chiéu phim dugc thiét ké xay dyng méi va co thé tham
khdo dé st dung cho cac rap, cum rap chiéu phim dugc cai tao tir cac rap, cum rap cii hoac duoc
hoan céi tlr cac cong trinh xay dywng c6 cdng nang khac.

2 Thuat ngir va dinh nghia

Trong tiéu chudn nay st dung céc thuét ngir va dinh nghia sau:
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Ap suat am thanh, p (sound pressure)
Thanh ap

Chénh léch ap suét cuc bd so voi ap suét khi quyén dugc gay ra bdi song &m.

2.2
Mirc ap sudt am thanh, Lp (sound pressure level)
Mdrc thanh ap

Dai lugng dugc xac dinh theo cdng thire: Lp = 20 Ig p/po(dB), trong d6 po = 20 pPa Ia tri sé thanh 4p tai
ngudi bit au nghe thiy & tin s6 1 kHz (ngudng nghe) va p 14 tri s6 thanh 4p cla ngudn am.
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Thei gian vang, T (reverberation time)
Khoang thi gian kéo dai ciia am thanh, tir thoi diém ngudn am ngirng birc xa dén khi mrc thanh ap
suy giam di 60 dB, duoc tinh bang gidy.
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Théi gian vang téi wu, Toptseo (optimal reverberation time)

Théi gian vang dugc chon tai tan sé trung tdm 500 Hz cia dai théng 1 octa, dwoc tinh bang giay.
2.5

Mirc tap 4m nén, Lnoise (background noise level)

Mirc &n nén

Mtrc tap 4m hay mdc &n trong phong do cac phuong tién va thiét b ky thuat ciia chinh phong dé gay
ra ciing cac ngudn &n tir bén ngoai xuyén &m vao phong, dugc tinh béng deciBel (dB).
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Tap am héng (pink noise)
Tap am 1/f (1/f noise)

Tap am hong (hay con goi la tap am 1/f) 1a mdt tin hiéu hodc mdt qua trinh clia phd tAn c6 mat do cong
suét (trc la nang lwgng hodc cong suét tinh cho méi Hz) ty 1& nghich véi tan sé. Trong tap &m héng,
cong suat tap am phan bd trong méi octa déu bang nhau.
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Db ré tiéng néi, STI-SR (speech transmission index-subjective rating)

Sb phan tram (%) am tiét nghe rd trong 100 am tiét vo nghfa (logatom) dwgc truyén qua mét  kénh
théng tin.

2.8

Chuédi két ndi A (A-chain)

Phén d4u clia hé théng tai tao am thanh trong rap chiéu phim bt dau tir diém ndi Gau vao Gén chiét ap
am lwong chinh clia hé thdng (khéng gém khuéch dai cong suét). Xem Hinh 1.

CHU THICH: Chudi két ndi A gém phan mach sira méo trwére khi tai tao dudng tiéng loai 1.
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Chudi két néi B (B-chain)
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Phan cubi cla hé théng tai tao 4m thanh trong rap chiéu phim, bat d4u tir didm dau vao trudc chiét ap
am lwgng chinh va két thic tai viing nghe trong rap v&i mdre thanh ap quy dinh. Xem Hinh 1.

Chudi két néi A

Chudi két néi B
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Mach chia tan s6

Hé thdng loa

Hinh 1 — Hé thdng tai tao am thanh trong rap

Am thanh véng/Surround (surround sound)
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Pinh dang am thanh hinh khéi truyén trén nhiéu kénh (sé kénh n>2), cho kha nang dinh vi ngudn am

theo moi hwéng trén méat phang ngang.

3 Yéu cau ky thuat vé am thanh

3.1 Phoéng khan gia

3.1.1 Khéitich

Khéi tich ctia khan phong dwoc tinh theo sb Iwgong chd ngdi. Khéi tich cho médi ché ngdi dwoc chon i

thiéu 4 m®, téi da khéng qua 6 m®.
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3.1.2 Thei gian vang téi vu

Thoi gian vang ti wu Toptsoo ( tinh bang gidy, s) dwoc xac dinh theo khéi tich, bidu dién trén Hinh 2;
dung sai cho phép ndm trong mién gach chéo. Thé tich V clia phong tinh bang mét khéi .

Topt 500
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Hinh 2 — Dung sai cho phép déi véi thoi gian vang téi wu Toptsoo

phu thudc thé tich phong
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CHU DAN:
1 déi véi phong chiéu mét dudng tiéng;
2 déi véi phong chiéu nhiu dwéng tiéng.

Hinh 3 — Thei gian vang téi wu Topt cho cac dinh dang am thanh

3.1.3 Dac tuyén tin sé - thi gian vang

Ty s T/Toptsoo clia d4c tuyén tan sb - thoi gian vang phai dwoc xac dinh nam trong mién dung sai cho
phép (vung t6 dam), quy dinh trén Hinh 4.
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CHU DAN:

Topt 500 Thei gian vang téi wu (s);
T Thai gian vang thyc té (s).

CHU THICH: Khi thiét ké am thanh cho phdng khan gia, d& nang cao dé rd cla tiéng néi cin gidm bét thoi gian
vang & vung tan sb thap khodng dwéi 125 Hz; dbng thai can tan dung cac mét phan xa (trdn, tuéng bén) dé l4i
cac phan am bac 1 téi viing ghé ngdi tir gitra t6i cudi khan phong. DO tré thai gian tir truc &m do loa phét ra dén
céc tia phan &m bac 1 phadi nhd hon gidi han nghe tach &m cua thinh giac t < 50 ms.

Hinh 4 — Dung sai cho phép ctia dic tuyén tin sé - thoi gian vang T(f)

3.1.4 Mirc tap 4m nén

Mirc tap 4m nén cho phép (trong trang thai moi thiét b k¥ thuat: may chiéu phim khéng tiéng, hé théng
diéu hoa nhiét d8, thang may,... & ché do hoat dong binh thwong, khi tat ca cac clra ra vao déng kin)
phai nhé hon hodc béng Lnoise = 40 dB(A) hodc tuong duong NC 35.

3.2 Hé théng tin hiéu am thanh
3.2.1 Chudi két ndi A

Dap (ng tin sé va dung sai dugc quy dinh chi tiét trong Hinh 5 va Bang 1.
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dB
+4
0 ~
4
8 N,
_12 A Y Dung v duong cong N
A
-16 Dungvo ding cong X
-20
40 125 1k 2k 4k 6,3k 8k 10k Hz
Hinh 5 - Dic tinh chudi két ndi A cho dwéng tiéng quang hoc loai 1
Bang 1 - Dap (’ng chudi két ndi A cho dwng tiéng quang hoc
Dwong tiéng | Duwéng tiéng Puwong tiéng
Tansé | joai 1 dung véi loai 1 dung véi | loai 3 dung voi | Dung sai
(Hz) dactinh N¥ | dic tinh X® dac tinh N© (dB)
(dB) (dB) (dB)
40 0 0 0 +2
63 0 0 0 2
125 0 0 0 +1
250 0 0 0 +1
500 0 0 0 +1
1000 0 0 0 1
2000 -1,0 -1,0 0 +1
2500 -2,0 -2,0 0 +1
3150 -3,0 -3,0 0 +1
4000 -40 -4,5 0 1
5000 -50 -6,5 0 +1
6300 -6,0 -9,0 0 +1
7100 -7.0 -10,5 0 1
8000 -7,5 -12,0 0 +1
9000 -8,0 -14,0 0 +1
10 000 -9,0 - 16,0 0 1
® Pac tinh phat lai cia dudng tiéng loai 1 ding chudi B, chinh theo dudng cong N.
® Chudi B chinh theo dudng cong X.
9 Paic tinh phat lai cua dudng tiéng loai 3 dung cho chudi B, chinh theo dudng cong X.
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Trong nhi#ng rap khong thé tach biét dwoc chudi két ndi A va B thi chuén héa theo dap ing chung A+B

nhw Hinh 6 va Bang 2.
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Hinh 6 - Pap &rng chung A+ B

Bang 2 - Pap (rng chung A+B

Tén so Dwirng tiéng loai 1 Duwng tiéng loai 3

(Hz) (dB) (dB)
40 -8,0 -2,0
63 -3,0 0
125 0 0
250 0 0
500 0 0
1000 0 0
2000 -1,0 0
2500 -3,0 -1,0
3150 -50 2,0
4000 -75 -3,0
5000 -10,5 -4,0
6300 - 14 -5,0
7100 -16 -55
8000 -18 -6,0
9000 -20,5 -6,5

10 000 -22 -7,0




3.2.2 Chubikét néi B

Déc tinh dién thanh cia chudi két ndi B dwoc quy dinh trong Bang 3.

Bang 3 — Dic tinh dién thanh chudi két néi B

TCVN 9827: 2013

Tén s6 trung tam
theo 1/3 oct Puong cong N | Bwongcong X | Saisé Saisé
(H2) (dB) (dB) +(dB) - (dB)
40 -8 -2 3 i
50 -6 -1 3 6
63 -3 0 3 5
80 -1 0 3 4
100 0 0 3 3
125 0 0 3 3
135 0 0 3 3
400 0 0 3 3
500 0 0 3 3
630 0 0 3 3
800 0 0 3 3
1000 0 0 3 3
1250 0 0 3 3
1600 0 0 3 3
2000 0 0 3 3
2500 -1 -1 3 3
3150 -2 -2 3 3
4000 -3 -3 3 3
5000 -5 -4 3 3
6300 -8 -5 3 3
8000 -1 -6 3 3
10 000 -14 -7 3 3
12 500 -18 -8 3 3
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3.2.3 Do xuyén kénh

D6 xuyén kénh clia dwong tiéng quang hoc trong may chiéu phai dat yéu cau nhw quy dinh cla phim
chuén (Cat.No.97 va Buzz Track SMPTE P35 BP).

3.3 Trwong am

3.3.1 Mirc thanh ap danh dinh

Véi tin higu do dung tap 4m hdng va muc dién ap -20 dBFS dat tai ddu vao méi kénh, mirc thanh ap
clia cac kénh tai vi tri do quy dinh phai dat:

— 85 dBSPL cho cac kénh L,R,C;
— 91 dBSPL cho kénh LFE;
— 82 dBSPL cho cac kénh Surround Ls, Rs.
trong doé:
L (Left Channel) kénh trai;
R (Right Channel) kénh phai;
C (Center Channel)  kénh trung tam;
Ls (Left Surround) kénh Surround trai;
Rs (Right Suround) kénh Surround phai;

LFE (Low Frequency Effects)  kénh hiéu (rng tin sb thap.

3.3.2 Cong suét trang am

DU cong suét cn thiét d& dat miec thanh ap cuc dai 110 dBSPL véi dd méo phi tuyén k < 1,5 %.
3.3.3 Do dong déu vé mirc am

D5 chénh léch mirc &m trong tredrng Am phai nhd hon hodc bang gia tri cho phép (AL < 6 dB).
3.3.4 DO ro tiéng noi

Chi sb do rd am tiét tai moi diém khao sat trong phong khan gia phai Ién hon hodc bang gia tri téi thiéu
cho phép (STI-SR > 0,7).
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Thw muc tai liéu tham khao

[1] TCVN 5577:2012 Rap chiéu phim — Tiéu chuan thiét ké.
[2] TCXDVN 175:2005 Mdc 6n téi da cho phép trong cong trinh cong cong — Tiéu chuén thiét ké.

[8] TGL 17630/01: Filmtheatertechnik FILMTONWIEDERGABE IN FILMTHEATERN UND
MEHRZWECKSAELEN — Beschallung DDR - Dezember 1984 (Ky thuét rap chiéu phim - Phat lai
tiéng phim trong rap va héi truong da néng — Trang &m 12/1984 ).

[4] TGL 17630/02: Filmtheatertechnik FILMTONWIEDERGABE IN FILMTHEATERN UND
MEHRZWECKSAELEN — Raumakustische Forderungen DDR - Dezember 1982. (Ky thuét rap chiéu
phim — Phaét lai tiéng phim trong rap va héi trwong da nang — Yéu céu vé am hoc kién truc ) .

[5] IEC 60268-16 Part 16 Sound system equipment — Part 16: Objective rating of speech intelligibility
by speech transmission index (Hé théng thiét bj &m thanh — Phén 16: Chi sé téc do truyén dan bang
giong noi).

[6] Fasold/Winkler Bauphysikalische Entwurfsiehre — Band 5 Raumakustik Berlin 1975
(Fasold/Winkler co s& ly thuyét vé thiét ké vat ly kién tric — Tap 5 Am hoc kién truc).

[7] Tran Céng Chi UBPTTHVN Béo cdo NCKHKT 7703/AT — Mét s6 déc diém &m thanh cda tiéng
Viét va phuong phép xac dinh dé ré tiéng néi bang Logatom Viét. Ha néi thang 3/1977.
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