Triét tiéu, hiy bo

Chuong 10

Triét tiéu, huay bo -- Cancellation

Nhiéu dang thirc triét hoc nhdn manh sy can béng co ban trong vii tru. Quan niém Yin va Yang
(am va duong) ctia Béng phuong, minh hoa sy can béng giira mat sang va mat t6i. Triét hoc hién dai
phuong Tay cling lam nhu vay véi Luke Skywalker va Darth Vader (xem phim Stars War-ND). Chuong
nay kham pha khia canh mat t6i cia cong &m loa: triét tiéu. Co thé xur dung Iurc t6i nay dé chu dong lai
huéng dm thanh ra khéi vai vung da chon.

Chuing ta da nghién clru khia canh méat sang moét cach réng réai. Su hop luu cua mie dé dong nhét
va dong phase tao ra do sang t6i da (+6dB). Tang bu mirc do (co 1ap) lam giam cuorng d6 dan dan. Nguoc
lai (theo nghta den), sur hop Iuu clia mirc d6 dong nhét va nguoc phase (180°) tao ra dé téi téi da (-0 dB).
Tang do bu (cbé l1ap) cling lam giam cudng dé cua hiéu trng, nhung lan nay né khong phai la dan dan.
Luong cb 1ap nhé lam giam tac dong triét tiéu. Bu phase ¢ nhirng hiéu rng bat déi xirng trén méat sang va
t0i trong ty. Tang bu vé phia méat sang lam mo dan dan. Stirc manh clia mat téi giam rat nhanh, ngay ca
chi bu nhé. Hoan thién quy tdc cho mirc d6 va phase, rat can dé duy tri mét téi. Bay gio ching ta biét tai
sao Darth Vader lai la ga cirng cua.

Cancellation effects: Polarity and delay

2 units: Matched polarity 2 units: 1 reverse polarity 2 units: 1 @ 8ms delay

All frequencies move forward All frequencies move sideways 31 Hz (90°) moves to upper right
Coverage falls with frequency 63 Hz (180°) matches the reversal
1/24" octave, 20 x 40m l X = crossover 125 Hz (360°) matches normal

Hinh 10.1 So sanh array subwoofer hai phan tir v&i phan cuc binh thudng, phan cuc nguoc va phan cuc

8ms gilra phan tur

Mo hinh bao quat cua tirng phan tur LF riéng rét rong, pham vi b mirc dé goc tir it dén khong. Cho
dén nay, chung ta chi co thé xoay loa ra ngoai trué'c khi xoay tro lai. Gia dinh ¢6 1ap la ngudi choi thiéu s6
cho tét ca cdu hinh ghép, dua phase 1én vj tri hang dau, giébng nhu co ché lai hwéng. Nhirng ving céng
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am cua ching ta bi giam xuéng, dén Yin va Yang: ghép va triét tiéu. Phase la quan tda. Tao ra hinh dang
vling bao quét bang céach lai viéc thém va bot phase.

Khu vure triét tiéu & phia sau banh xe phase (bu phase gitra 120° va 180°). Danh riéng viéc triét
tiéu manh (> 6dB) cho bl phase > 150°. Co ché triét tiéu ndi tiéng nhat 1a dao phan cyc gitra nhirng phan
tir gan nhau. Bao cyc nhur vay khéng nhét thiét 1am giam mdc d6 &m thanh trong phong, nhung chac chan
no6 sé di chuyén chung quanh. Dao curc tao ra bu phase tan sé doc lap cua 180° tai crossover khong gian
déi xirng khéac, ma con tach luong &m thanh hinh s6 tam.

Bu delay tai crossover khéng gian c6 thé bat chuéc dao cuc, nhung chi & mét tan sé. Bu delay
phu thudc vao tan sé lai phase, trong khi phan cure didu khién toan giai. Ching ta bat dau bang cach so
sanh dao cuc va delay trong array hai phan tir (hinh 10.1). Pao cyrc bo tréng khu vire crossover & tét ca
tan s6. Nguoc lai, delay 8ms co6 ba tac dong phu thudc tirng tan s6 riéng. Lai ludbng am huéng téi phia
phan tir delay 31Hz (bu A, %A), gidng nhu dao cuc & 63Hz (180°, 1.A) va giéng nhu két hgp ban dau &
125Hz (360°, 1A). Gap g& nhirng ngudi choi (theo thir ty): 14i ludng, triét tiéu va ghép ndi. Hay dé no hoat
dong.

10.1 Array Subwoofer

Khéng ap dung nhirng quy tac b tri loa full-range binh thuérng cho array loa subwoofer. Hai tinh
nang déc dao tao ra co hoi nay: (a) thung loa riéng biét v&i giai tan sé gi¢i han; (b) budc song 16'n cd kha
nang khuéch tan chung quanh déi turgng lan can, dac biét la nhirng loa subwoofer khac. Khéng cé ngudi
lanh manh nao lai dat loa full-range déi mat tryrc ti€p vao phia sau cta loa nhu vay. Hoa la dién méi khong
xem xét lyra chon nay cho array sub.

Loa subwoofer riéng biét c6 hai huong vi co ban, da huédng (omni) va hinh trai tim (cardioid).
Phién ban da huéng, giéng nhu déi tac microphone cta no, khong that sy la omni va hep vai tan s6. Phién
ban cardioid c6 s&n trén thi trudrng xtr dung bu phase dé két hop driver phia trudc va sau dé triét tiéu va
ghép.

T6t nhét nén dap (rng tirng phan tir riéng, trwde khi két hop (Hinh 10.2). Phan tir dai dién cua
chiing ta c6 vé nhu ¢6 ludng 4m phéng 360° v&i tan s6 31Hz dén 125Hz, néu danh gia bing phuong phap
tiéu chuan (OFFAX = -6dB). Diéu nay sé lam reng chuéng bao dong vi chiing ta biét, d6 doc cua driver
hinh nén ty nhién sé thu hep theo tan s6 (phan 2.7.3.1). Diéu nay cho thay tinh dé t6n thuong cla dic tinh
goc d6i vai nhirng thiét bi qué rong. D6 bao quéat 360° la thdng so 16ng 1éo nhat trong tat ca loai &m thanh.
C6 mé hinh bao quat +6dB dap (rng yéu cau nay. Co6 van dé gi vai ban néu mirc dd & phia sau giéng nhu
phia truéc, -6dB hay +6dB? T4t ca déu du diéu kién 1a 360°. Cho da, con nhiéu nira! Lam sao ¢6 0dB phia
truréc va sau va 6dB & hai bén? Van 360° trén dic diém ky thuat. Ching ta sé khong bd I& bat ky sur khac
biét nao néu theo dudng vién 0dB thay vi phan loai theo dang huéng tam. Hinh dang ty 1& hud'ng (hinh
chir nhat cia dudng vién 0dB) nhin thdy tat ca. Truwée day ching ta da xur dung déc tinh tu duy chuyén
tiép (FAR), nhung bay gior mat sau cling c6 phan hinh dang quan trong khong kém. Chung ta da bao gém
maét trudc/sau va canh/canh trong déc tinh ty 1& hudng. Hinh dang cua tan s6 that 31Hz va ban-omni
125Hz that khong khac biét nhigu so v&i cai nhin dau tién nhung thady rdé hon khi tang s6 lugng 1én. Co6 thé
tao ra array dinh huéng béng cach két ho'p nhiéu phan tir omni. C6, nhu thudng 18, c6 s&n nhiéu lya chon
khac nhau va chung ta s&, nhu thudng 1€, ¢ 1ap nhirng tac déng clia n6 va coi né dan dén dau. Chung ta
sé tap trung vao array ghép vi array subwoofer khdng ghép sé bj suy thoai b&i phuong sai gon séng. Bon
gian chi 1a chbng chéo qua nhiéu, trir khi nhirng phan tir khéng ghép la cardioid.

Tuy chon array subwoofer ghép

1. Array bén (Lateral): nguon line ghép.
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2. M& réng hurdng tam (hinh quat): ngudn diém ghép.

3. Array chuyén tiép (forward): array huéng doc (end-fire), phan tir doi xép hang (in-line), déc.

Coverage shape vs angle: The myth of the omnidirectional subwoofer

A single subwoofer: All frequencies would be rated at 360° by the protractor method (no -6dB is found)
Do they look the same to you?

..............

Forward aspect ratio = .55 (345°) Forward aspect ratio = .62 (330°) Forward aspect ratio = .72 (270°)
Aspect ratio (including the rear) = 1 Aspect ratio (including the rear) = 1.08  Aspect ratio (including the rear) = 1.22
Omnidirectional Nearly omnidirectional NOT omnidirectional

These differences will multiply when these elements are combined into highly overlapped arrays

Hinh 10.2 D4c tinh dinh huéng cla array subwoofer "omni-directional”
10.1.1 Nguon line ghép va khong ghép -- Coupled and uncoupled line source
10.1.1.1 Hiéu (rng s6 lwo'ng va khoang cach -- Quantity and Spacing Effects

Nhu thudng 18, ngudn line ghép la dau tién, va ching ta sé xtr dung ky thuat nhan doi quen thuée
dé phoi bay khuynh huéng (Hinh 10.3). Viéc thu hep tan s6 dan sé ré rang ngay ca v&i s6 lwgng nho. Xuét
hién héi tu tha vi khi s lwgng tiang gép déi cung pham vi bao quat & moét nira tan sé. Kim tu thap song
song quay trd lai: thu hep toan giai tan dé bao vé (va lam cho rd) phuong sai &m phé gitra 31Hz va 125Hz.

Khoang cach gitra phan tir ¢ hiéu qua tuong tu (Hinh 10.4). Chiéu dai array gitr ¢6 dinh trong khi
s6 lugng nho hon lan lugt tda ra ngoai dé phu day nd. Co nhirng gi¢i han cho digu nay, vi nhirng buédc
s6ng ma chung ta dang truyén tai khong déi ty lé. Kich ban khoang cach rong (3.2m) cho thdy béng chirng
vling cdng 4m c6 chai, sé t6i té hon khi tan s6 va/hay dich chuyén tidng. Co khuynh hudng quan trong
trong viéc mé rong canh day cta kim ty thap song song dan dan. Hé sé nhan ghép giam tuong (rng khi
tang dich chuyén 1&én, nghia la ching ta dang trong quy trinh tach ghép. Luu y, s6 lwgng phan tir 1a 4, 8 va
16 sé duy tri goc bao quat gan nhu khéng déi cho mot tan s6 nhat dinh. Van khong co tién trién, tuy nhién,
né giam phuong sai &m phé.

Budc tiép theo 1 lai hudng doi. Mét nira array huéng vé phia béc, trong khi nira kia huéng vé
phia nam. Bay gi¢ chiing ta c6 thé tan dung that t& 1a cé thé 1ai hwéng nhirng tan sé cao dé hon. Hé thong
lai hudng doéi kéo giai 100Hz ra bén ngoai (& ca hai huwdng) manh hon giai 30Hz. Nh¢ lai, 100Hz da hep
hon 30Hz. Hé théng lai d6i giam phuong sai &m phd bang cach lam cho 100Hz cang ra, tréng giéng nhu
dap urng 30Hz.

10.1.1.2 Lai huwé'ng ludng am bing delay -- Beam Steering by Delay

Binh dap (rng bass & gitra hé théng L/R rét ndi tiéng véi k§ sir &m thanh ca nhac, né co tén riéng:
dudong hém nang luc (power alley). O' day, ching ta biét né 1a viing ghép, crossover khdng gian XLR. Hé
théng L/R cach nhau réng c¢6 hém nhd va ngugc lai. Chiéu rdng co lai theo tan sé roi bat dau chai. Pay la
crossover chdng chéo, khong thé & lai dung luc ching ta di chuyén khoi trung tam. Chung ta c6 thé lam bét
clr diédu gi vé n6 khong? Chang ta co thé diéu khién array vat ly bang cach kéo hai channel trai va phai
cach xa nhau. Ngoai ra, ching ta c6 thé lai hudng bdng mé hinh dién tcr.

Am phé han ché cua subwoofer cho phép lai huéng ludng am don gian, tirc la delay bat déi xirng
gitra nhirng phan tir. Lai huwdng ludng am "don gian" ¢6 nghia chi c6 mét gia tri delay cho toan bé phan
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tr: bl thoi gian ¢6 dinh (va do do phase bién thién). Lai hudng lubng am phirc tap xir dung delay phu
thudc tan so (thi du filter all-pass va FIR), c6 thé bl thdi gian va bu phase ¢6 dinh (hay tuy chon khac). Lai
hudng don gian von co gidi tan han ché (chi cho subwoofer) nhung dé thau hiéu va thyc hién hon. Co thé
ap dung hé thdng lai hudng phire tap cho hé thdng sub hay full-range, nhung can ngudi I6n giam sét.

Steering effects: Quantity

4 units @ 0.8m spacing 8 units @ 0.8m spacing

16 units @ 0.8m spacing

- -

______

Response narrows with frequency 16 units = 60° @ 31 Hz Response narrows with quantity
8 units = 60° @ 63 Hz
1/24" octave, 20 x 40m | 4 units = 60° @ 125 Hz

Hinh 10.3 Hiéu (ng s6 lugng & khoang cach c6 dinh cho array subwoofer nguén line ghép

Steering effects: Quantity
16 units @ 0.8m spacing 8 units @ 1.6m spacing

Coverage narrows with frequency 4 units = 60° @ 125 Hz Coverage held constant as quantity
8 units = 60° @ 63 Hz falls and displacement rises to keep a
1/24" octave, 20 x 40m | 16 units = 60° @ 31 Hz constant line length

Hinh 10.4 Bl khoang cach va s6 lugng cho array subwoofer nguon line ghép
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Hay tién tGi vai lai hudng lubng &m don gian, tire 1a bl thei gian bét doi xirng. Sé cd bdi s6 4x tac
dong cho loa subwoofer hoat déng trong khoang 30-120Hz. Hé s6 sé& giam xudng con 3x néu ching ta cét
gidi sub & 90Hz. Han ché giai tAn co6 hiéu qua v&i sub nhéat quan hon toan bé. Liéu coi ching ta co6 thé dua
diéu nay vao xtr dung that té€ khéng?.

Trude hét, hay thiét 1ap vai muc tiéu lai huwdng ludng am. Dau tién, chang ta sé thir di chuyén mo
hinh bao quat ra khoi trung tam. Sau do, sé c6 giam phuong sai Am phé, tirc 1a dat t&i lubng &m khéng déi.

Chung ta bt dau bang ngudn line ghép d6i xirng, va kim ty thap song song tiéu chuan di vao tam
nhin (Hinh 10.5). Chiéu cao kim ty thap tang lén theo tan s6, do d6 dinh cao 125Hz 1a cao va hep nhat. Tat
ca tan s6 déu cung hudng vao diém chét trén truc. Bay gid hay delay tuyén tinh nhirng phan tir theo mét
hudng. Budng thdi gian quan binh clia kim ty thap di chuyén nghiéng, nhung nhirng dud'ng déng mirc do
van gilr nguyén vj tri. Ludng am uén cong vé phia trung tam thdi gian dong bo trir khi mat phéng cung céap
Iurc doi khang, tire 1a cd 1ap. Mirc do6 di chuyén sé ty 1& thuan véi tan sé va thdi gian blu. Binh 30Hz di
chuyén chi khoang 25% so vé&i trung tadm khi cé giai 125Hz. Day con cho6 dé hon con voi nhigu. Vuét giam
delay theo log (Hinh 10.5) c6 hiéu qua trong viéc duy tri goc thay déi hon. Hiéu qua la mét nira chuyén doi
clia nguon line di vao nguén diém. Delay tao ra thoi gian dén noi cho ngudn diém (méc du véi khia canh
bién do clia nguodn line). K&t qua lai hudng mét phan ra bén ngoai.

Lai hudng lubng am delay lai, co ban la crossover khong gian dinh huwéng léch. Di chuyén vi tri bu
thoi gian Oms ra khai vi tri bu mirc do6 0dB. Chang ta thdy c6 thé uén cong ludng &m, nhung vé viéc lam
phang ludng am, ching ta chura ¢ tién bo nao.

Lateral steering : Subwoofer array delay tapering
8x0°@0ms 8 x 0° log delay taper 0-4ms 8 x 0° log delay taper 0-8ms
0ms Center = 0° SLEte oms Center = -6° SOk Oms Center = -15° SLE
— 80° “\.6’00 60°
0ms 4ms 8ms
63 Hz 63 Hz 63 Hz
Center = 0° Center = -7° Center = -15°
‘ — ‘\ ‘\
35° &
; 35°
Center = 0° 120 Ceonter = -8° 128 M2 Center = -16° 128 12
C—_—_ 20° ;\. ﬁ
23°
27°
0,0,0,0,0,0,0,0ms 0,05,0.71.0,14,20,28,40ms 0,10,14,20,628,4.0,56,80ms

8 subwoofers at 1.4m fixed spacing, 1 octave, 80 x 160 meters

Hinh 10.5 Lai huéng ngudn line ghép sang bén béng vuét giam delay

10.1.1.3 Lai hué'ng ludng am bang vuét mirc dd --

Beam Steering by Level Tapering

Chung ta c6 thé xem xét kha nang vudt thon mac dé. Day la sy hoi sinh ciia nguén line ghép bat
déi xtirng t6 ra khdng cé hiéu qua cho hé théng full-range (phan 9.4.1.5). Cai nay c6 thé lam viéc cho loa
subwoofer t6t hon khéng? N6 that sy ¢ hiéu qua hon vi trong giai subwoofer ¢6 nhiéu chong chéo va it co
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lap hon. Mdrc dé vudt giam dan ma khéng bj ¢6 1ap khong 1am gi ca nhung lai giam headroom va (hoi) mé
réng pham vi bao quat. Ching ta dang ¢ géng lai tau Titanic bdng banh lai qua nhd, va ching ta déu biét
tai sao ra vay. Chung ta c6 thé dem n6 sang phuong trinh toan hoc don gian: mirc do vuét giam dan *
(%cb lap) = lgi ich tiém nang.

10.1.2 Ngudn diém ghép va khéng ghép --
Coupled and uncoupled point source

Thém goc mé va ching ta c6 ngudn diém ghép (Hinh 10.6). Co 1ap goc la phuong tién giam
phuong sai &m pho trong hé thdng full-range hiéu qua nhat. N6 c6 thé 1am viéc cho nhirng thiét bi LF
khéng?

Hay danh mot chit thoi gian dé xem xét vé ly do tai sao day khdng phai la thuc hanh thong
thudng. Trén that té, co thé rat kho tim khong gian dé uén cong array. Mét san khau phang, chu vi an toan
phdng, va déu nam trén dudng né di. Ching ta sé& phai tao ra mot trudrng hop manh dé danh tai san gia tri
nhu vay cho chang ta. Thir hai, c6 niém tin phé bién réng dap (rng cua subwoofer 1a "qua réng", thudng bi
bu qua mirc bai sy thu hep qua mirc. Phai mét rat nhiéu sub méi co6 dugc 30Hz dé nhét chinh xac vao
phong, nhung 100Hz rét dé bj lai huéng. Phuong sai &m phd cua ludng &m cén xirng lai tdn cong lan nira.
Néu chung ta mé array ra bén ngoai, chéc chén sé giam mirc dé & trung tam (va mét budc giam hém
nang lugng dang huéng). Yéu t6 thir ba dén tir SPL Preservation Society. Bat clr cai gi lai hwéng ndng
lurgng ra khdi mét trrg'e nha (FOH) sé lam giam dB SPL (& FOH). Noi vay la du roi.

Radial steering: Coupled point source subwoofer array
8 x 5° (40° total) @ O ms 8 x 7.5° (60° total) @ O ms 8 x 10° (80° total) @ 0 ms

17.5°,12.5°7.5°,2.5° 26.25°,18.75°,11.25° 3.75° 35°25°,15°5°
(from center) (from center) (from center)

8 subwoofers at 1.4m fixed spacing, 1 octave, 80 x 160 meters

Hinh 10.6 Lai hudng hudng tam cho ngudn diém ghép
10.1.3 Array TM

Array TM la giai phap duy nhat cho thach thirc clia (rng dung "vong quanh- in the round" quy mé
I&n. Array TM ¢6 nhiéu tinh nang doc dao, khong phai la n6 dugc Harry Olson phat minh truée khi ban
sinh ra. D6 1a Thomas Mundorf da d6i mai khai niém cho chuyén Iuu dién ctia Metallica (Hinh 10.7). Muc
tiéu thiét ké 1a bao quat da huéng trong mat phang ngang va lai huwéng ludng &m theo chiéu doc. Cau hinh
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ndm ngang la bén chdng thung déi méat v&i nhau (chd yéu la diém dén diém ghép ddi xirng). Nguyén téc la
khéng di chuyén trong mét phang ngang, va chi cé thé hoat déng trong giai LF, noi vat can la gitra loa v6i
nhau, khéng phai pha hoai. Xtr dung nguon line ghép trong mét phang doc. N6 phai du dai va cao dé lai
huéng theo chiéu doc dé vurot qua san khéu (cho tay trong ctia Metallica). C6 thé lai lubng &m doc huéng
xudng béng céach lai lubng &m theo mo ta & trén. Array TM c6 phuong sai &m phé t6i thiéu va dan huéng
phuong sai gon trong mét phang ngang.

TM array (Thomas Mundorf)
'/ 63:.'_2 _.._‘ 63 Hz, no steering
T AN BN |
WT/ -»
] \ | L-*—-

63 Hz, 0.5ms/row steering

Horizontal plane: Vertical plane:
360° coverage with virtual point source in Coupled line source. Beamwidth narrows as line length increases.
the center. Behavior approximates a single Can be beam steered by delaying the lower rings.
omnidirectional source NOTE: Elements on the same ring MUST have the same delay time, or fire.

Hinh 10.7 Array TM

10.2 Array subwoofer Cardioid

Ly do lira chon array cardioid la hién nhién. Hiém khi chung ta khéng cé du thuy sau! Ly do khong
chon no, khéng nhiéu. Co6 lgi ich, nhung cé ca chi phi.

Can nhic subwoofer cardioid

W Giam ro ri & san kh&u: C4u hinh dién hinh co6 thé dat dugc ty 1& phia trwdc/sau > 20 dB.

M Cai thién ty 1& D/R: Kiém soat phia sau/bén canh, |am giam phan déi sém trong nha.

B T6i wu héa mé hinh: Lai hwdng lam giam bao quéat ngang (khong chi phia sau).

B Mat hiéu qua: Giam SPL t6i da (so vé&i tat ca subwoofers nhu khai).

B Van dé vé chi phi/thyrc tién: can thém khong gian, thiét bj chuyén dung dac biét v.v.

B Co6 thé khong c6 hiéu qua do tinh &m tai ché, thi du: Du¢i san khdu, nam gon trong birc tudng.

B Khéng phai lic nao ciing c6 thé ap dung: Tai sao lai phai triét tiéu phia sau néu ching ta dang
ap vao tudong?

W Thoi gian kéo dai: Phan tir delay dén phia sau ciia mat trrére (gradient).

Hai c&u hinh cardioid da xtr dung phé bién: end-fire (hué'ng doc) va gradient (d6c) (2-phan tur
phién ban xép hang (in-line) va phién ban chéng nguoc (inverted stack)). End-fire lai huwéng ra phia tru¢e:
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phase mach lac & phia truéc va ngau nhién & phia sau. Gradients lai huéng ra phia sau: phase phu hop
(va dao curc) & mat sau, va gan nhu ghép (quasi-coupled) & phia truéc.

Lai hudng cho cardioid la tién trinh chi déng, doi hdi hiéu suét tuyén tinh dé duy tri mé hinh cua
n6. Sé diéu khién mé hinh nay lai mét cach nang dong néu gidi han vai phan tir truée phan tir khac. Vi vay
dé@ nghi nhirng phan ttr pht hgp & mirc d6 ddng nhéat cho tdt ca céu hinh. C6 thé cam db phai vudt giam
murc do dé cai thién hiéu sudt tai vi tri cu thé nhurng diéu nay cé thé kich hoat ché dé lai huéng bat ngo
vao thoi diém trinh dién.

Co thé xur dung array subwoofer cardioid lam phan tir cho array mé réng tuyén tinh va hudng tam
da mo ta & trén, ngay ca phién ban lai ludng 4m. N6 c6 vé nhu nghia dia, nhung nd hoat déng!

10.2.1 End-fire - huwé’'ng doc

Chung ta c6 thé xir dung cung ngdn ngir dé mo ta array end-fire va mai toc ky su &m thanh tém
nhat, kiéu ca déi (mullet): cdng viéc trude, tiéc tung sau. Nhirng phan tir tao thanh dudng hudng t6i trude
c6 khoang cach xac dinh tru¢ec (thudng khoang 1m). Tang dé delay cho loa huéng treére dé ddng bod nhau
& phia trwére. Array bén thiing c6 khoang cach 1m sé delay thiing thir 2 1a 1mét, thung thir 3 1a 2mét va
thung 4 3mét. Nghe c6 vé ngd ngén khi delay mét thing 3mét nhung cai dé ding chinh xac (d6 1a 8.82ms,
th&i gian truy@n cho 3mét). Tat ca phan tir dén phia trude & 3mét (8.82 ms), nhung mbi loai déu mix
khoang cach am thanh va dién t&r déc dao. Thung phia sau cung la 3m am thanh, phia truéc 1a 3m dién tir
va hai thung gitra la mix 2 +1 va 1 + 2 twong rng.

Dang xay ra cai gi & dang sau phong? Moi ngudi déu ra khoi né (Ié loi). S6 ot di dén twong
duong véi téng s6 dudng dila 0, 2, 4 va 6 mét. Nhirng duwdng &m thanh vé phia trrdc va phia sau déu
giéng nhau, nhung chudi thdi gian ddng bd héa & phia trrdc 1am méat dong bd & phia sau 2x. Loa phia
trwrére bj delay 3 mét roi phai di thém 3 mét nira dé trd lai loa sau. Thoi gian trd lai la 0 ms, 5.94 ms, 11.76
ms va 17.64 ms. DAy la bira tiéc binh thuéng va nhirng vi khach dang chao dao khap moi noi.

Chung ta hay lac dé trong gidy lat dé l1am rd birc xa phia sau, phat tir loa. Diéu nay rét quan trong
dé nam bat khai niém end-fire va thurdng bi hiéu [am. That dé nght, su lan truyén vé phia sau déi dién véi
hudng ap luc (phan cuc) tir phia trrée. Digu nay ding véi cai quat (ap luc cao & phia trurdre, ap luc thap
& phia sau) nhung khéng cho loa. Séng phat ra tir phia sau c6 phan curc nhu phia trrére, chi tré mot chat
(gia str driver & mét trurée). Co mo hinh loa lam thi bay moi ngu¢i vi né ¢6 dac tinh truyén dan cda loa va
quat. Cai nay da xur dung trong show quang cao néi tiéng cho Maxell, nhurng budn thay, t6i khéng thé tim
ra cach do ludng.

Hinh 10.8 cho th&y array end-fire 4 phan tir da mé ta & trén. Dat thdi gian cho mdi phan tr, va két
qua ra vi tri phase, hién thi cung v&i mé hinh vat ly. Knéng coé thi gian bl va khdng bu phase & phia truée.
Pay la két hogp phase clia no, diéu nay rat quan trong, khéng phai la nhirng con sé tuyét doi. Trong that té,
thdi gian co thé 16n hon dudng truyén thdng cua am thanh mét chat. D6 1a vi né khéng phai la dudng
thang! Mat séng phai quan quanh céi thiing & phia truéc clia nd trudc khi dot nhap vao trong. Day 1a
truorng hop kich c¢& khac quan trong, 1an nay la kich c& loa. Ching ta c6 thé bat dau vai gia tri thiét ké nay,
nhung nén tim ra gia tri t8i wu trong khu vure béng cach quan sat dap &rng phase va phu hgp véi né.

Tinh hudng & dang sau la bu thdi gian léch, tao ra sy pha trén bu phase theo tan sé triét dé. Phia
trurdre 1a vung cong am ghép full-range riéng trong khi phia sau 1a thé rwgu trai cay thap cdm clia mdi ving
céng &m cho méi tan s6. M¢& tiéc nao, Garth! (T ngilr trong phim b Siéu nhién-ND). Phién ban thay thé cé
thé cung cép lan rong ngang bang cach thay déi théi gian (Hinh 10.9). Vi tri déng bd di chuyén sang bén
canh, lam cho hiéu (rng ghép ra phia tru¢c. C6 tich Ity bu phase 90° & phia truéc, san phang phia truéc
mét chit ma khéng lam téng lo ngai vé chai.
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Cardioid subwoofer array: End-fire (standard)
Element configuration and delay times

Phase angles behind Phase angles in front
A Bl s c D

315Hz | 63Hz | 125Hz T S P 315Hz | 63Hz | 125Hz

(32ms) | (16ms) | (8ms) e | e [P | (32ms) | (16ms) | (8ms)

———un—u— [+ IS

5s<—m—> L —— .7, S— “ 198° | (132

o vl —

T octave, 40 x 80 meters (configuration courtesy of Maunicio Ramirez)

Hinh 10.8 Array end-fire tiéu chudn v&i mé hinh vat ly, chudi thdi gian va mé hinh bao quat

Cardioid subwoofer array: End-fire log (90° spread @ 125 Hz)
Element configuration and delay times >

Phase angles in front

Phase angles behind
L] c

315Hz | 63Mz 125 Hz
(32ms) | (16ms) (8ms)

n 315Hz | 63Hz 125 Hz
NP PR N @2ms) | (16ms) | (8ms)

4—“—»24 —Pss—b 94—) (1)+64°
- 424——“ > 53 > 88 > ! (1)#32°
¢ <€ 93 € 69 € m > 8.1

(1112 (210227 € 16,5 € 14.1°€ 11.2€

A 4

(1)+04°

Y

(1)-40°

T octave, 40 x 80 meters (configuration courtesy of Mitchel Hart)

Hinh 10.9 Phién ban log cua array end-fire véi truyén phase twong déi 90° & 125Hz

End-fire 1a cdu hinh array gi&i han, nhung n6 khong phai nhur ban nghi. N6 sé t6t hon theo nam
thang. N6 dat dugre hiéu qua khi ching ta di xa hon vi hiéu (rng khoang cach gép déi tré nén it quan trong.
Ghép ndi va triét tiéu t6i da yéu cau bién dé phu hg'p. Loa cua ching ta tdéa rong trén chiéu sdu 3 mét, do
do, sé mat mot khoang cach trude khi co hiéu qua day du. Pham vi gan hoi rung hon ghép néi mét chit,
nhung phai mét rat nhiéu dang triét tiéu. Nén xem xét nhanh vé viéc thiét ké cla chiing ta can array phat
trién hoan toan ra sao. Ca si chinh sé khong bj n twrgng b triét ti€u néu anh chi dirng cach phia sau
thung cudi mot mét. Array end-fire dat dén hiéu qua 100%, nhung SPL t6i da ctia ngudn line ghép tiéu
chuén sé I&én hon.

Phuong sai &m phé cua array end-fire 1a hoa vén (break-even) v&i nhirng phan tir cia nd. M6 hinh
nay thu hep & tét ca tan s6, vi vay giai 100Hz van hep hon 30Hz twong xirng.
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BAn phan tir 1a s6 lwgng end-fire phd bién vi nd hiéu qua va hop ly. Tiét kiém xudng ba don vi sé
giam sy ngau nhién & phia sau dang ké, dan dén giam tan s6 phu thudc. Khéng bao gi¢r co6 end-fire chi co
hai phan tir. D6 1a mot diém dang luu v & phia sau. Xt dung loai d6c xép hang-gradient inline dé thay thé
(cung vat ly, thiét lap khac). Chung ta chéng can dirng lai & bén phan tir, ghi nhd mé hinh ngang thu hep
theo s6 lugng. N6i dién! Antennas RF sé end-fire sdu 10+. End-fire 1a c&u hinh lai huéng superior cardioid
cho hiéu qua cao va bu phase t6i thi6u & mét trude. Ly do lwa chon cdu hinh khac thudng nay la thurc tién
(mat bang, gian treo, v.v ...) chir khdng phai |a viéc thure hién. Harry Olson gidi thigéu array end-fire dén thé
gi¢i &m thanh, nhung n6 la antenna dan da da bat dau bira tiéc.

10.2.2 Déc (xép hang) -- Gradient (in-line)

Ky thuat 2-phan tir x€p hang la phién ban quy mé nho véi két qua cd quy mé Ién. N6 khdng phai 1a
ntra end-fire. N6 dug'c dong bé di vé phia sau, noi ma end-fire di theo huéng khéc. Vai ngudigoino la "
end-fire nguoc" nhurng cé khac biét rat quan trong: end-fire s& khong hoat déng vai chi c6 2 phan tir va
gradient chi hoat déng v&i 2. Ban co thé xir dung moét triéu loa nhurng ludn 1a cdu hinh 2 phan tur (AB).
End-fire c6 thé ¢ hang triéu phan tir (ABCD...... ).

Nguyén ly hoat déng cua gradient la déng b6 bang delay va triét tiéu bang phan cuc. D6 14 hai loa
déi mat huéng vé phia trudc cach nhau 1 mét hay gan hon. Delay loa phia sau béng khoang cach gitra no,
thém dao phan curc va phuc vu. Ty 1& phia trudc/sau co thé vurot qua 20dB vai hoat dong toan giai (full-
range). Diéu nay co thé c6 hiéu qua hon end-fire vé& mat triét tiéu, vi viéc diéu chinh dyra trén bu thoi gian
chir khong phai la phase xao trén. Gradient doi hdi mat bdng nhd hon end-fire va phat trién & pham vi gan
hon vi n6 chi kéo dai 1 mét. Hay can nhac nhirng lgi ich thiét thure nay véi nhirng phan rng phu & phia
trwde. Hay la t6i nén goi no |a "hiéu (rng mat trude-front effects"?

Chlng ta da delay loa da bi tré réi dao curc no. Co thé sai cai gi khong? Hay xir dung khoang cach
1 mét rdi kiém tra. Delay 14 3ms (t6i hun nong lén dé lam tron téc dé Am thanh) nén loa phia sau dén phia
trwrGre bj tré khoang 6ms, thdi gian twrong duong véi 1A & 166 Hz. 83Hz 14 ¥2A, vi vy nd ¢ vé nhu sé triét
tiéu, nhung doi ddy, dao curc sé clru van tinh thé! D6 1a 180° (thdi gian) va 180° (curc), do do ching ta
dang & phia bén ghép ndi. Trong khi d6 166Hz sé bj triét tiéu vi nd la 360° (thai gian) va 180° (cyrc). Loa
subwoofer ctia ching ta da hoan thanh bang 100Hz, do d6 ching ta thoat ra (néu khdng, chiing ta sé can
giam khoang ho va thir lai). Biém dirng cudi cung clia ching ta la 42Hz, c6 90° (thdi gian) va 180° (curc).
Chung ta da dat dén viéc tan s6 thd o véi phan cure, vi +90° cling giéng nhu 90°. Sur dao curc gitp ching
ta gilra 42Hz va 83Hz. Du¢i 42Hz n6 bi dau vi né dem thuy sau dung phase hon (nhé 13, ching ta dang
c6 triét tiéu). Bu phase 90° cho phép ching ta chi bd sung thém 3dB cho phia tru¢c (thay vi ching ta sé
c6 6dB v&i ghép ndi tiéu chuén). T4t ca déu cho biét ching ta co6 duwgc hiéu suét ghép ndi phu thudc tan sé
O mat trugre dé doi 1dy viéc triét tiéu bang thdng rong & phia sau. Phia truére nhin thdy téng tir 3dB tror 18n
trong khoang 1,5octave (trong trud'ng hg'p nay truc trung tam & 83Hz). S& giam hao hut hiéu qua theo
khoang cach, nhurng khia canh phu thudc tan sd ctia n6 sé van con vi bu phase khéng déi theo khoang
cach.

Cé tac dung phu khac cho viéc thdi gian so le nay. Van con bu théi gian 6ms gitra hai loa chay &
mirc d6 bédng nhau. Ching ta da Iira loa phia sau khdng chai & phia truéc nhung né van con tré 6ms, kéo
dai theii gian dap (rng. Tai tao mét xung nhip théng qua hé théng nay theo thong 1& sé kéo dai ding lic,
lam cho dap (rng LF it "chat ché". Pay ¢6 thé la sy can bang dang gia vi nhirng phan doi ctia nd co6 thé
giam la manh nhu cai ma ching ta von tao ra & day. Day la sy Iya chon TANSTAAFL c6 dién.

Day la cdu hinh phuong sai 4m phd t6i thi€u. M6 hinh gan nhu giéng hét nhau. Goc bao quat mo
rong trong LF, cho phép triét tiéu manh & hai bén. Hai bén it bi anh hudng khi thu hep mé hinh phan tr va
nhirng yéu t6 bu rat dep. Tan s6 thdp nhat/rdng nhat bi lai hwéng nhigu hon trong khi mac dé cao nhét/hep
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nhat bj lai huéng it hon, tao ra mé hinh cardioid can bang. Phuong phap gradient phat minh béi, al ban da
biét r6i, Harry Olson (Hinh 10.10).

10.2.3 D6c (chéng ngworc) -- Gradient (inverted stack)

Choéng ngugc hoat dong theo nguyén tac gidng nhu 2 phan tir inline (x8p hang), nhung véi hai
khuynh huéng, cho no6 wu diém dang ké. Chong ngugrc cé tét ca: bu thai gian, dao phan cyc va bu mirc
dé (thanh phan méi). Cau hinh vat ly (dién hinh) la hai loa quay vé phia trwée véi mét don vi quay mét ra
phia sau & gilra. Tai sao xoay loa 360°? Vi d6 la mét trong s6 -6dB & loai loa quay phia sau 360°.

Cardioid subwoofer array: Gradient in-line
Element configuration and delay times

i : P les in front
Phase angles behind Bect n n == > hase angles in fron

315Hz | 63Hz 125 Hz ] 315Hz | 63Hz 125 Hz
(32ms) | (16ms) (8Bms) —> (32ms) | (16ms) (8ms)

—<—m~n RN -

= m . — m

Speaker B is delayed and polarity reversed
-126‘

v+ ¥

1 octave, 40 x 80 meters (configuration courtesy ol Mauricio Ramirez)

Hinh 10.10 CA&u hinh cardioid gradient in-line

Cardioid subwoofer array: Gradient inverted stack

Phase angles behind Phase angles in front
Wraparound 7
35Kz | 63Hz | 126H2 path ¢° N 35Mz| 63Mz | 126Mz
(32ms) | (16ems) | (Bms) ™ D (32 ms) | (16ms) | (8ms)

| 63Hz | Note: Actual delay N ,/

setting depends upon . ~ )
the wraparound speaker Speaker B is aimed rearward, delayed ar\\d polarity reversed
paths and must be field —J

verified

[_t25Hz | S

6 units (A-B-A-A-B-A) 1 octave, 40 x 80 meters

Hinh 10.11 C4u tao cardioid chéng nguoc
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End fire: standard (narrow) Channel # | 3box  4box 5box 6box 7box 8box Gradient arrays:
Fixed increment spacing (1m). 1Ol 0 DL 0 jEe0 ] In-ine:
All elements are synchronized 2 | 294294294 294|294 | 294 | increment | |00 g
SN0 i e el 3 588 588 583 | 588 588 588 x delay ’
same timing increment is ' . . ' ' .
maintained at all quantities 4 (882 882 882 882 882 3x B: Polarity inverted, 2.94ms
(2.94 ms). 5 11176 | 1176 |11.76 1176 4x x dispiacement
6 | 147 | 147 | 147 | Sx 0.75m: Bdelay=20ms
7 17.64  17.64 6x 0.85 m: B delay = 2.5ms
8 | 20.58 Tx 1.0 m: B delay = 2.94 ms

1.25m: B delay = 3.7 ms
15m:Bdelay=44ms

End fire: staggered (wide) Channel#  3box 4box 5box | 6 box | 7box 8 box

Fixed increment spacing (1m). 1 [EEDSUIRE0S O S O R S O 0 | Inverted stack:
Timings are staggered to 2 204 234 249 | 258 264 2683 | Increment d“el;""”“Y nonal, Oms
26“&"‘5“1’30"’3,%"5"".4&"(1 . 3 408 468 498 516 | 528 5366 2 B: Polarity inverted, 2.94ms
ms time offset ) G 4 (702 747 | 774 | 792 8049 3x x wraparound path
;mnodmcrgmcn'!wnz quantly 5 9.96 | 1032 | 10.56 | 10.73 ax
ependent but always tota o | | 129 | 132 (1342 s«
1.8 ms time offset at ONAX 7 : :15.84: eil =

8 18.78 7x

Hinh 10.12 Bang tham chiéu chinh cua Cardioid

Loa huéng truée 1a 0dB & mat trwede, do do ca cap sé thém vao +6dB (1 + 1 = 2). N6 l1a mbi -6dB
¢ phia sau, do dé né thém vao 0dB (0.5 + 0.5 = 1). Loa quay mat sau la -6dB & phia truéc va 0dB & phia
sau. Bay gi¢r chling ta ¢6 0dB + 0dB & phia sau. Chubi thri gian da thyre hién chinh xac giéng nhu array
inline va két qua thu lai sau 0 dB (0°) + 0 dB (180°) = - inf (1+ (1 * -1)) = 0. C6 d6 khac biét & phia truée.
Loa phia sau la 1 chéng 2 va nguoc lai vi vay né mat thém 6dB. N6 |a +6dB so véi -6dB & phia trude (2 +
0.5 = 2.5). Phan kéo gian thai gian ctia phuong trinh di chuyén tir 0dB (in-line) dén -12 dB (gradient), diéu
nay c6 nghia la do chat ché ma ching ta thu dugc tir viée digu khién moé hinh cé gia tri hon d6 cang ma
chlng ta mat tur loa tr&, khi d6 la xuéng 12dB.

D06 bu thoi gian ctia gradient xuét phat tir su dich chuyén giira nhirng driver huéng truée va
huéng sau. D6 dich chuyén phai cé it nhat 3ms dé ngan phia sau triét tiéu duwéi 30Hz & phia trwée (bl
phase s& vugt qua 120°). Phai gitr c4u hinh inline gan du dé thoat khai rac réi & phia trén. Phai dat
gradient cach du xa dé ngan ngura rac rdi & phia duéi. Pudng truyén toéa rong vé mét vat ly bao quanh
canh cla thung dé dat dén diém gap g& trwéec va sau clia nd. Thiing siu/rong cb pham vi gi¢i han & trén
dau, nhung c6 ghép néi & phia dudi. Thung can/ém thi nguoc lai.

Quy trinh t6i uru hoa xtr dung dap (rng phase dé t6i da hoa viéc triét tiéu. Day cling la cdu hinh
phuong sai &m phd t6i thiéu vi nhirng Iy do twong tu nhu trén. Luu y cudi cing vé gradient la xép chdng
I&n nhau rat phire tap hay bi bay, diéu nay cang thém tinh hdp dan ctia né (Hinh 10.11). Biéu d6 tham khao
cho c&u hinh dién hinh cua array end-fire va gradient in-line trong hinh 10.12.

Trap 'n Zoid by 606

Sounds like a chain
reaction with muitiple
stages.

They wanted to put me in an
array where my front end fires
into the back side of another
speaker.

Yikes. Is there a cure?
Is it contagious?

Al first it hits you right
in the chest. But what
comes oul the rear
goes through all sorts
of different phases. It's
a mess back there.

It develops gradually over
time. Then it spreads
from box to box

Ooh, that's rough. |
had a friend with
cardioids on his rear
end. It was like fire.
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Pac tinh & Quy cach -- Specification

Khéng thé bat dau quy trinh thiét k& am thanh cho dén khi ching ta nhan cau tra I&i cho vai cau hoi
cu thé. Ban sé& xtr dung hé théng &m thanh nao? Hinh dang phong ra sao? San khéu & dau? Chung ta co6
thé dat loa & dau? Danh sach tiép tuc vé tdn nhung chiing ta c6 thé tap trung vao vai diém quan trong
nhat.

m Ngéan sach: Ban cé tién dé chi tiéu khong? Diéu nay thiét 1ap thanh chét lwgng, cong suét va do
phtrc tap.

m Quy m6 cOng suét: Chung ta c6 mudén nghe Ién, to dung hay dién cudng?

m Phan b6 am pho: Tiéng nodi, ca nhac, nha hat kich, DJ, thd phurgng? Giai thich: Co bao nhiéu hé
théng phu?

m Phong: N6 ¢6 thiét k& bai ngudri am hiéu hé thdng loa khéng?

m Vi tri: Dién vién va khan gia & dau? Chung ta dat loa & chd nao?

m Khéng ché kién tric: Ban c6 mudn gidu loa dudi vom sau vai man khong?
m Channel: Trai, phai, bao quanh (surround), hiéu irng?

m Hé théng chinh: Ching ta can bao nhiéu hé théng chinh? C&p L/R hay nhiéu hon? (Dirng noi v&i
téi it hon.)

m Lap day (Fill): Can phai l1&p day nhirng khu vurc nao?
D6 Ia phan ndi clia tang bang, nhung du dé ching ta bat dau.

Quy trinh thiét k& dm thanh luén cé nhirng thoa hiép, nhung digéu dé khong cb6 nghia can phai thoa
hiép v&i nguyén téc ctia chiing ta. Khéng c6 cong viéc nao khéng gidi han ngan sach va lya chon vij tri.
Chung ta la nhirng chuyén gia 4m thanh. Chdng ta ¢é nhiém vu théng b&o cho ngudi khac vé quyét dinh
thiét ké cta ho anh hud'ng dén chét lwgng am thanh ra sao. Ty chiing ta théng bao cho ho biét viéc gidu
loa & méat dudi vom la viéc giam cép dé méc nhét sdn c6. Sau dd, chang ta cé thé di dén thoa hiép hay giai
phap sang tao phu hop, dua trén trong lurong cua tét ca yéu t6. Quyét dinh cla ching ta cé ca tac dong
tich cure 18n tiéu curc. Lam sao ching ta c6 thé 1am nhirng Iura chon nay? Hay 18y vai hwédng dan tir ngurdi
khac.

TANSTAAFL

Téac gia khoa hoc vién tuang Robert Heinlein da viét TANSTAAFL trong cudn tiéu thuyét The Moon
Is a Harsh Mistress nam 1966. Thuat ngir nay (phat am “t-ahn-st-ahful”) 1a viét tat cua cau: “Cai gi cling c6
gia cua no ca-There ain’t no such thing as a free lunch”. Ap dung khai niém nay cho viéc ra quyét dinh
trong t4t ca Iinh vire cudce séng. Mbi quyét dinh déu di kém theo chi phi, vai dang thire can bang. Minh hoa
don gian: hai loa chéng chéo trong array ngudn diém. Tang d6é chdong chéo sé co nang suét cao hon
nhung lai tang phuong sai gon. Giam dd chéng chéo sé c6 cong suét nhé nhung giam thiéu phuong sai
gon. Tuy chon &n trua mién phi (b6 sung phuong sai t6i thiéu t6i da) khéng co trong thurc don. Hay chon
cdng suét cho AC/DC va chon phuong sai ti thiBu cho Les Mis (hai show ca nhac rock va pop néi tiéng-
ND).
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Hué&n luyén phong kinh doanh va tiép thi dé ngan viéc xem xét TANSTAAFL cua chang ta. Méi
ngay gi¢i thiéu cho ching ta hang loat d& nghi mién phi. T4t ca déu kém day budc. Néu no tuyét dén mirc
kho tin, thi dung vay.

Phan loai tinh am -- Acoustic triage

Coéng dong y té xtr dung hé théng phan bé ngudn lyrc va wru tién trong digu kién khan cép goi la
"phurong phap phan loai-triage". Phan phoi ngudn lurc dyra trén két ho'p xac suét thanh cong va mirc do
can. Triage ngén ngtra phan b ngudn lyrc qua nhidu cho nguyén nhan that bai chac chén, va danh wu tién
cho van dé nho dén phong chd. That vo nghia khi xir dung toan boé ngan hang mau cho mét bénh nhan bj
sdc¢ khi co thé tiét kiem cai nay cho hang tram ngudi ¢é co héi chién déu. Béu vo trach nhiém nhu nhau
khi diéu tri nhirng ngu'dri c6 ngdn chan bam dap trude nhirng ngudi trong tinh trang nguy kich, nhung co
kha nang phuc hoi.

Mo hinh phan loai (triage) &m thanh cua ching ta xac dinh khu vurc nao can cham soc déc biét.
Chung ta phan b6 ngudn luc dé tim giai phap cho ITnh vure khéng gay ra vén dé cho chd khac. Ching ta
xtr dung phuong phap phan loai dé gitp ra quyét dinh khi phat sinh giai phap mau thuén. Thi du: Balcon
nhd, xa khu vire can bao quéat. Co thé huwéng cum loa chinh 1én trén, két qua tuyét voi khéng tuwdng cho
ghé & balcon. Tai c6 nhic dén birc twdng 10 mét phan doi trurc tiép trén hang ghé dau chua? Tao hinh
anh t8i uu cho nhirng chd ngdi bén trén cho ra két qua phan doi manh -phan doi cho moi ngu i khac.
Phuong phap triage chi dao chiing ta bd chién lurgc nay va wu tién ré rang theo sé nhigéu hon hinh anh
cho s8 it. Loa delay c6 thé phu khu vure nay v&i nguy co rdt nho cho chd khac.

Nguyén tac phuong sai t6i thiu, TANSTAAFL va triage 1a nén tang triét hoc cho chién lurgc quy
cach cuia chiing ta. N6 két hop, tim ra cach tiép can nham tim kiém lgi ich t6i da cho da s6, 1a that t& vé sy
danh d6i can thiét va quyét tam phan b6 ngudn luc cho nhirng khu vire c6 thé bao dam lgi ich thiét thurc.

11.1 Phan chia hé thdng -- System Subdivision

Phan chia truyén dan bat dau bang channel, di qua array va loa don dén ngudi nghe. Channel 1a
dong chay dang song va loa 1a hé théng phan phéi.

11.1.1 Channel

Channel bén trai la dang s6ng duy nhét, guri t&i tat ca loa "left-channel". Thanh vién clia channel
bén trai duy tri quan hé cong dm 6n dinh twrong quan véi nhau. Ciing vay véi tat ca channel loa phai,
nhung khéng cho quan hé gilra trai va phai. Quan hé ctia n6 khéng twong quan véi nhau va cé thé thay
d6i ma khéng béo trude. Vi vay, ching ta thiét ké va t6i wu héa hé théng trén co s& mbi channel. T4t ca
moi cai bén trai lién két dén trai va nhu vay. Quan hé gilra trai va phai, &m nhac, hé thong phat am,
surround bén canh va phia sau déu dat dugi kiém soat nghé thuat.

Chiing ta can phai dong y vé viéc phan bé channel I6'n va thiét ké hé théng chung quanh. Chia
pham vi bao quat cua khéng gian gitra hé chinh (main) va Iap day (fill) chira cing mét channel. Bay la
huéng dan nhung khéng la quy téc cirng ngdc. Thi du, c6 thé lién két frontfill v&i hé chinh, tham chi néu
n6 nhan ngudn cép dir liéu matrix c6 chira it mix day du hon. Thiét ké hé théng dé truyén tai phuong sai
t6i thiéu cho nhirng tin hiéu twong quan, ngay ca khi mix that t& 1éch khai diéu nay. Hé thong am thanh
hién dai c6 rét nhiéu co hoi thu phédn chéo trong matrix. Hé théng dugc hiéu chinh dé dat dugc phuong
sai t6i thiéu v&i matrix ddng nhat. Channel c6 thé dong vai tro vo tdn nhung nhirng nghi pham théng
thudng kha don gian.

Nhirng loai channel dién hinh

m Hé chinh (Main): trai/phai hay mix mono cua show hoan chinh.
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m Tiéng noi (voice): chi channel riéng cho thoai. Dién hinh ctia hé théng rap hat nhac kich.
m Am nhac: hé théng trai/phai chi cho am nhac (khéng co tiéng néi). M6t an nira, nhac kich.
m Subwoofer: Diéu khién subwoofer nhur channel doc 1ap, vi. . . n6 1a Subwoofer.

m LFE (hiéu rng tan s6 thdp- low-frequency effect): tén dién anh cho Subwoofer, "diém mét" trong
5.1.

m Surround: hinh anh &m thanh tim ngudn cung cép & hai bén, phia sau, trén khéng va khéng gian
chim.

m D3c biét: ngudn hiéu qua dé dinh vi tin hiéu Am thanh dén vij tri cu thé.
11.1.2 Hé théng chinh va hé thdng phu -- Systems and subsystems

Co6 thé chia ludng channel thanh nhigu hé théng phu dé quan Iy nhiéu loa khac nhau trong chubi
truyén dan. Muc dich cua viéc chia la diéu chinh dap (rng dé tao ra hinh dang bao quat duy tinh. Hinh dang
don gian da bao quat bai hé théng don khéng can phan chia. Can phéan chia hinh dang phirc tap hon dé
phu hop. Khéng phai lic nao ciing can phai chia nhé dén mirc do thanh phan. Khéng bét budc chi phi b
sung cho phan khu la khi diéu khién tat ca phan tir gibng hét nhau. Quyét dinh phan khu dura trén sy déi
xtrng. Can phan chia nhoém loa bét d6i xirng, trong khi nhoém d6i xirng thi khéng.

Hé théng phan chia lién quan dén bdn I&p khac biét: loai loa, mirc do, delay va can bang. Bat budc
phai chia chirc ndng b6 xur Iy 1a khi xtr dung nhiéu mé hinh loa khac nhau. Phan khu c6 gia tri khi loa phu
hop can phai bao gém nhiéu hinh dang khac nhau hay cé goc mé hay cach khoang bat déi xirng (Hinh
11.1).

Phan khu la bién phap déi pho véi bat doi xirng va phire tap. yéu cau béat déi xirng bao nhiéu phan
trude khi phan khu xirng dang? Hay that té va ap dung TANSTAAFL. Mbi phan khu chi phi vat liéu, 13p dat,
b&o tri lién tuc, thdi gian hiéu chinh va mé ra canh ctra cho con ngudi b 16i. Ty 1& pham vi 1.4:1 (3dB) la
ngudng that té cho quyét dinh phan khu. Ching ta sé xur dung phan cép theo thir ty chir cai dé biéu thj
mdrc phan chia. Hai loa phl hgp cé chiéu sau khac nhau sé tao thanh phan khu AB. Cé thé xur dung két
hop ba phan tir AAA, AAB hay ABC tuy thudc phai déi mat vao ty 1& pham vi nao.

2-element configurations 3-element configurations

& ’ Signal processing:
1A . 1 18:1
2A (Sym) A1B 3A (Sym) 2A:1B 1B:1A:1B 1A:1B:1C Vavel: Raaired e aach

D DD DS D o

' EQ: As above

@ Q Q Delay: As above

I = @ [-’3% Microphone placement:

’ E] Q - ~ ONAX: Verification required for

each element. EQ and level set
required for each subsystem.
Dual ONAX positions receive
equal weight,

v
Q

4-element configurations
4A (Sym) 1B:2A:1B 3A:1B 2A:28 2A:1B:1C 1A:1B:1C:1D

| XOVR: Required for each
o E s @A transition. Splay/spacing verified

for each transition. Phase
2 j - - alignment required at asymmetric

] = transitions.
=

- @ §4 - p‘ OFFAX, VTOP, VBOT: Position
Q OJ [5 verified for outer edges

Hinh 11.1 Chién Iugc phan chia hé thdng, chi tiét s6 channel xur Iy va vj tri can chinh micro
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M6t khi gidi thiéu murc do bat doi xirng, delay va EQ sé phl hgp theo. Ching ta phai gia dinh da
diéu khién loa & mdrc giam hoat déng & khoang cach gan. Tai sao lai phai giam n6? Phai EQ nhirng phan
tlr riéng biét vi nd gap moi trwrd'ng &m thanh cuc bd khac nhau. Sy bat déi xirng mirc do gay ra crossover
khong gian, ra khoi trung tam hinh hoc cach déu, dén diém gan ¢ phan tir mire d6 thap hon. Co thé xur
dung delay dé sap x8p phase cho crossover, tirong (rng v&i bu mire dé va dich chuyén. Co6 thé coi delay
nhu vay 1a khéng that té vai bu mirc d6 nho va/hay khi hinh hoc cua loa van duy tri dugc dé dich chuyén
thap cuc ky (chdng han nhu nhirng don vi c6 ludng 4m tuong xirng véi bac ba). Trong nhirng trudrng hop
nhu vay, lgi ich kha thi c6 thé khdng dang gia, réc réi va (quan trong nhét) nguy co 16i.

11.1.3 Quan hé giira hé thong phu

Chung ta hay chia cay pha hé clia hé théng phu thanh ba phan chinh: main, fill va hé théng tan sé
thdp (subwoofer). Mbi loai c6 quan hé anh chj em va v&i nhom I6n hon ciing vay. Nhirng thanh vién cua
array chinh la gia dinh g&n b6 chéat ché. N6 gan bd v&i nhau qua toan bo giai clia n6 dé tao thanh phan tir
cla hé chinh téng hgp. Hé théng chinh nhu trai va phai lién quan dén diéu kién ngang hang. Frontfill va
nhirng phan tir delay dugi balcon con ¢ tuong quan nhu déng nghiép nhung né la gia dinh mé rong, trai
réng trén khoéng gian. N6 cling tham gia véi hé chinh, nhung khdng ngang bang. Hé chinh la ngudi choi
vurot troi, trén nhirng loai fill khac nhau. C6 thé dé nhirng thiét bi LF riéng ra vi yén tdm va&i s6 lurong nhigu.
N6 lam t6t hon trong nhirng goéi (array ghép), anh huwgng dén chién lugc két hop né vai hé chinh.

C6 thé mo ta quan hé gitra phan tir loa nhu [a mét trong nhirng array da nghién ctru truge day.
Chung ta c6 nhiéu phan tir bén trong array, va array la phan tir bén trong array. Thi du, c6 thé két hop hé
chinh ngudn diém ghép va frontfill nguén di€ém khéng ghép véi nhau nhu loai diém dén diém khong ghép.

Gia dinh hé théng phu
m Hé chinh (Mains): nguén chinh dé bao gébm phan I&'n phong. Loa don hay array ghép.
m Hé fill ghép (Coupled fills): bd mé réng huéng tdm ghép véi hé chinh (sidefill, downfill va rearfill).

m Hé fill khong ghép (Uncoupled fills): ngudn phu trg dé bao gom khu vyrc con sét lai. Loa don hay
array khong ghép.

11.2 Quy mé cdng suat -- Power Scaling

Chung ta can phai thiét 1ap quy mé cho mirc do hé théng. Ching ta dang lam rock and roll trong
séan thi ddu hay dich vu thd phugng hién dai? Xin 16i, tt ca dang & ciing mét mare dd. Thur lai. D6 la bai
doc tho hay nhac dance dién tir? Ching ta thiét 1ap kich c& tir trén xudng duéi: hé chinh dén fill va hé
chinh dén subs. Chlng ta dang 4p dung nguyén t&c clia dwdng 6ng truyén dan analog. Ching ta can phai
m¢& réng dudng 6ng cho tai liéu chuong trinh (program material) va khoang cach twong déi clia n6.

11.2.1 Hé théng chinh

Chuing ta can bao nhiéu nang lugng? CAu tra 1 1a nhigéu hon. Truge day ching ta da phan loai hé
théng loa béng cong suat (phan 2.7.6). O' day chlng ta xac dinh thir bac chung vé do I&n cho hé théng
theo burg'c 10dB (Class 4 = 140dB SPL @ 1 m, Class 3 = 130dB SPL v.v). Chung ta ciing thao luan vé
murc dé SPL dy kién cho nhirng tai liéu chuong trinh khac nhau (Hinh 2.24).

Pidu nay dan dén su Iira chon co ban trong thiét k& hé théng: quy md céng suét clia nhirng phan
ttr hé thng chinh. O' day, khéng co cau tra I&i chinh xac, vi vay chlng ta phai lam gi v&i nhirng nguyén
téc dura trén tai liéu chuong trinh “dién hinh” va kich c& dia diém. Nhirng I&p phan tir loa ndm trong budc
10dB, twrong (rng v&i 10x bdi s6 céng suét (goi lai 1a cdng suédt 10Log10). Ching ta co thé quy mo kich c&
dam dong cho cong suét twong duwong (Hinh 11.2). Tai liéu churong trinh nhét dinh can dung 16p (Class)
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cta phan tir nhét dinh cho kich ¢& dia diém nhét dinh, thay déi ty I& lai tor d6 v&i nhidu dia diém khac nhau.
Chang han, tiéu chuén ca nhac tai dia diém 5000 chd sé t6t v&i phan tir I6p 4 nhurng c6 thé xir dung 16p 3
cho dia diém 500 chd ngbi.

Nhu cau bao quét ctia hé thdng chinh cé thé dong vai tro trong viéc Iyra chon phan tir. Hay noi,

ngan sach sé cho phép 8 loa/bén cua loai nay hay 12 loa/bén cua loai khac. Truéc day co6 kha nang SPL
3dB va chi phi mbi phan tir nhigéu hon 3dB. M&i nhém sé phat ra cung lwgng SPL va thanh toan no. Lua
chon t6t nhat phu thudc vao pham vi bao quat va ty 1& pham vi. S6 lugng la ban cla ching ta khi can phai
trang trai hinh dang bat d6i xirng va/hay réng. U'u diém di chuyén dén it phan tir céng suét cao hon khi lan

truyé&n nho va/hay ty 1& pham vi thap. Chung ta sé dao siu vao diéu nay so'm. Bay gi¢r, chlng ta c6 ké

hoach co ban dé chon phan tir chinh cla loa.

Main system speaker element power scale reference

Speaker class Class 4 Class 3 Class 2 Class 1
Program material Sound levels 140+ dB SPL | 130+ dB SPL | 120+ dB SPL | 110+ dB SPL
DJ/EDM 130+ dB SPL 10+ people 1+ people Headphones Hearing aid
High level pop/metal/rock/hip-hop 120+ dB SPL 100+ 10+ 1+ Headphones
Standard pop 110+ dB SPL 1000+ 100+ 10+ 1+
Soft pop/Jazz/musical/traditional 100+ dB SPL 10,000+ 1000+ 100+ 10+
Announce 90+ dB SPL 100,000+ 10,000+ 1000+ 100+

Hinh 11.2 P& xu&t vé diéu chinh céng suét cho hé théng chinh. Sap x&p theo tai liéu churong trinh véi kich
c6 d6i twong tr 1 dén 100.000.

Fill system speaker element power scale reference

. Class 4 Class 3 Class 2 Class 1 Main
Main/fill Range ratio 15940 | 140 | 135 | 130 | 125 | 120 | 115 | 110 | class
1.8:1 5dB 140 | 135 | 130 | 125 | 120 | 115 | 110
3:1 10 dB 1S5HIEI808| 125 | 120 |04152 0110
6:1 15 dB 130 | 125 | 120 | 115 | 110 Fill
10:1 20 dB 125 | 120 15 | 110 | class
18:1 25dB 120 1157 | 110" [
30:1 30dB 115 | 110 '
60:1 35 dB 110 [0

Hinh 11.3 D& xut vé digu chinh cong sudt cho hé théng fill lién quan dén dudng 6ng. O day khéng bao gom

khac truc.

11.2.2 Hé théng fill

Chung ta c6 thé ti€p tuc dén loa fill khi da thiét 1ap quy m6 cong suét cho hé chinh. Fill nho can
phai theo kip hé chinh. N6 lam diéu d6 bang cach hoat dong & pham vi gan hon va/hay béng cach cho

phép hé chinh Iam mét ntra céng viéc. Ty 1& pham vi cho chlng ta cau tra I&i. Néu loa fill co6 dé gan 10dB
(ty 1& pham vi = 3), chiing ta c6 thé xir dung md hinh ¢é cud'ng d6 manh hon 10dB (thi du nhu loai 16p 4
cho hé chinh va I1&p 3 cho fill). Ty 1& pham vi I&n hon cho phép ha cong suat nhiéu hon v.v. (Hinh 11.3).

Tinh toan SPL cho array ghép trong khu vurc xa réat phirc tap. BDanh gia SPL thé hién toan b giai

tan s8 bang vai duy nh&t. Sy do'n gian hda nhu vay gilp ching ta kém khi so sanh hai con vét rat khac

nhau, thi du: Ngoai tryc, hé chinh ghép trén truc, fill khéng ghép. Pap (rng tan sé nhu vay la khéng c6 gi
sanh béng (hé chinh c6 pink shift rat nhigu trong khi fill thi phang). Loa fill s& khéng bao gi¢ theo kip v&i
dap rng LF clia hé chinh (va chang ta khéng can no). D6 1a sy sat nhap chi bang nhirng giai HF riéng lé,
trong khi do, fill vui vé an bam hé chinh & giai bén dudi.
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Chung ta c6 thé 1am diu ndi lo bang cach tap trung vao diém hé chinh/ill gdp nhau: XOVR. Chinh
& day, pham vi bj c6 1ap cua fill phai theo kip hé chinh. N6 di xuéng dén quan hé tirng cai mét, thi du: Phan
dugi cling cua hé chinh va frontfill. Yéu t6 tinh toan giam xuéng t&i ba muc: khac biét kha nang SPL, pham
vi va huéng truc. Hay bat dau véi SPL va pham vi t6i da dau tién rdi thém phan truc.

Néu phan tir hé chinh c6 SPL gép hai lan (+6dB) va phai di gdp déi khoang cach (-6dB), thi ching
ta co t4t ca ngang béng (mién 1a ca hai loa déu nam trén truc tai XOVR).

Thi du vé hé chinh va quy mé cdng suat
1. Phan tor hé chinh (A) SPL t5i da 1a 132dB SPL @ 1m (L&p 3).

2. Khoang cach lan truyén dén XOVR AB la 12m (chinh) va 3m (fill), nghia la ty I& pham vi = 4:1
(12dB).

3. Fill c6 thé la loa Class 2 (120dB SPL) vi 132-12 = 120.

Yéu t8 thir ba, dinh huéng truc, dién ra khac nhau véi méi cap. Khéng can tinh toan thém néu hé
chinh va fill c6 tinh binh dang theo truc (ONAX-ONAX hay OFFAX-OFFAX). Loa hé chinh va loa duéi
balcon nham vao cung mét khu vure, ghép cap ONAX-ONAX. Hé chinh + sidefill ghép két hop nhdm khu
virc muc tiéu khac nhau nhurng néi canh tda tron clia nd (OFFAX-OFFAX). Hé chinh + frontfill két ho'p v&i
phan dudi cung cua canh day ngoai truc (VBOT) t&i ONAX cua frontfill. Diéu nay cho phép frontfill dat loii
thé 6dB (t6i da), va thém vao ty 1& pham vi da xir dung cho viéc mé rong quy méd cong suét.

Thi du vé quy mé céng suat cua hé chinh va frontfill (bao gébm hiéu (rng truc)
1. Phan ttr hé chinh (A) SPL t6i da 1a 138dB SPL @ 1m (L&p 3) .

2. Khoang cach lan truyén dén XOVR AB la 12m (chinh) va 3m (fill), nghia la ty I& pham vi = 4:1
(12dB) .

3. Thém Igi thé doc truc 6dB cua frontfill (ONAX-OFFAX) dé tao ra tong 18dB.
4. Frontfill ¢6 thé 1a loa I&p 2 (120dB SPL) vi 138 - 18 = 120.

Tim thdy ba kha nang chinh cho ghép cdp hé chinh/fill: ONAX-ONAX, OFFAX-OFFAX va ONAX-
OFFAX. Cho thdy vai cdu hinh dién hinh dudi day.

Hiéu qua quy md mirc dd cua dinh hué’'ng truc ctia hé chinh va fill (dién hinh)

m Hé chinh + frontfill: hé chinh OFFAX (doc) va frontfill ONAX. <6dB wu thé cho frontfill.

m Hé chinh + centerfill: hé chinh OFFAX (ngang) va trung tdm phén ddu ONAX. < 6dB centerfill..
m Hé chinh + downfill: hé chinh OFFAX (doc) va downfill OFFAX (doc). Khéng cé uu thé

m Hé chinh + sidefill: hé chinh OFFAX (ngang) va sidefill OFFAX (ngang). Khong co6 wu thé

m Hé chinh + infill: hé chinh OFFAX (ngang) va infill OFFAX (ngang). Khong c6 wu thé

m Hé chinh + delay: hé chinh ONAX va ONAX delay. Khéng co6 uu thé.

11.2.3 Hé théng tan sé thap -- Low-frequency systems (subwoofer)

Quy mb cong suét cho LF phai giir can bang vé&i (hay vurgt qua) hé chinh. Digu nay 1a vé sé lugng
nhu phan tir cu thé. Hé théng chinh nho trong khéng gian nhé c¢é thé xir dung subwoofers nhé co driver
10" va 12", nhw'ng phan 1&n (rng dung déu chon tir bd phén tir 2 x 15" va 2 x 18". Diéu nay khéng co
nghia la cé sy turong duong gitra Thuwong hiéu X va Thuong hiéu Y hay tham chi Model 2-18 va Model
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18-2 clia cling mot hang san xuét. Do tuyén tinh, mirc dé cuc dai, dap (rng tan s6 va méo hoa am chi trén
gidy. Ban phai cé danh gia riéng cua ban. Sy Iyra chon gitra 15" va 18" hinh nhu dugc digu khién bdi tai
li&u chuong trinh va &m thanh hon 1a do SPL. Téi da nghe bao driver 15" nd tung va con nhigu hon nira. . .
(tu danh trén nguc). Nhirng mé ta nhu vay c6 thé la that t&, nhuwng téi chura bao gidr ¢6 thé xac minh dugc
nhirng pham chat nay trong so d6 du doan hay man hinh phan tich. Néi chung, khéng nén xudéng driver
nhé thdp hon driver I16'n, ¢6 thé 1a mong mudn cho vai nhac cu va/hay khi tiéng vang LF hoi bi dai.

Truée day, ching ta da danh gia viéc hé théng fill trong quan hé mot-mét véi phan tir hé chinh tai
XOVR. Tiép giap gilra hé chinh + LF la d6i curc: Tat ca hé chinh tham gia v&i tat ca hé phu trong tét ca
phong. O day, so sanh dir liéu SPL théng thudng rédt phu hop. SPL 1a dap s6 duy nhét cho viéc truyén am
pho, va hai thiét bj nay da lan truyén trén nhiéu am phd rong khac nhau. N6 chi chdng chéo khoang mot
octave (nhiéu nhat) va cho ai yéu thich d6c crossover kim curong den gép doi thi it hon rat nhiéu. Ching ta
can hé phu theo kip hé chinh & tan sé crossover va dua n6 xuéng tir d6. Chuong trinh MAPP tinh toan 4m
phé cua hé chinh va phu v&i kha ning SPL t6i da. Co thé xir dung diéu nay dé danh gia ty 1& LF véi ty 18
hé chinh theo quy trinh ba buéc quen thudc: xem solo A (chinh), solo B (phu) va A + B. Dap (rng két hop
trong giai LF nén vurgt qua mirc co ban clia midrange (+6 dén 10dB) that thoai mai. Thi du hién thj trong
hinh 11.4.

0 .
"
|
' B
: NHE r
LF+3dB i LY
)
cnibdons [/ddecdeadandan E. ....................... Subwoofer power capability relative | _____ ‘. ..... l...
HF solo 71 T T T T T R BN to the full range system : ! el

Increased LF quantity and/or
element power capability

32 125 500 2k 8k
Hinh 11.4 Thi du vé mé& réng céng suét cho hé théng LF so véi hé chinh.

11.3 Bao quat va nham hué'ng cho loa do'n --
Single Speaker Coverage and Aim

Loa cuia ching ta da c6 quy mé. Bay gio né can hinh dang. Ching ta can réng bao nhiéu? biéu
nay phu thudc vao hinh dang muc tiéu va quan diém cua ching ta d6i véi n6. Chang ta nhdm huéng nd
vao dau? Cung céau tra 1oi.

11.3.1 Géc bao quat ngang

Hay bat dau v&i loa ndm trén duérng gitra phong hinh chir nhat (Hinh 11.5). Cé ba diém cat hop ly
dé danh gia marc d6 bao quat: bat dau, gitra va cudi. Néu ching ta chi dinh loa phat réng du dé bao gém
hang ghé gan nhat, sé& qua rong cho mdi hang khéac. Diéu nay cung cdp phuong sai mirc do t6i thiéu cho
tat ca hang ghé nhuwng tang phuong sai gon khi ching ta quay tré lai (néu phong co tuwdng bén).
TANSTAAFL va triage. Tim ra canh d6i dién béng cach xur dung hang ghé& cudi cung lam muc tiéu bao
quat. Chuang ta chi co6 du & dé va khéng du cho mdi hang khac, sé tang 6n dinh phurong sai mirc dé khi
chung ta tién Ién phia trw¢e. Giam thiéu phuong sai gon, nhurng hay noi diéu do vai nira khan gia khong
c6 bao quat. Lura chon cho dén nay hoan hao phia trw¢c véi quéa bao quat hay phia sau hoan hao véi dugi
bao quat.
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Tham chi, ching ta ¢6 thé tim ra 16i dudi va vurgt qua pham vi bao quéat bang cach thiét ké chung
quanh diém giira cta chidu réng. Tim ra goc bao quét cé phuong sai t8i thiBu bang cach so sanh gia tri
FAR cua loa vé&i ty |é hinh dang sau/réng. Két qua la mirc d6é 6dB va phuong sai Aam phd bang qua chigu
sau diém giira ctia phong. Ntra phia trwdre la phi dudi va pht mét nira béng ty 1& twong duong khi muc
tiéu la hinh chir nhat don gian. Cha y, dién tich ctia FAR béng v&i dién tich hinh dang phong (vung bao
quaét phia trué'e ¢6 hinh dang giéng véi chiéu cao qua mdrc & phia sau). Rui ro ting gon phia sau Ién trong
khi t&ng rui ro c6 khe hé & phia trwde. Co thé gidam goc hé phia trurée bang cach nang loa cao Ién (mé
rong pham vi bao quat theo hinh dang bén) co6 hiéu qua. Ngoai ra, ching ta c6 thé bé sung thém loa dé I1&p
khe hé & gbc phia truée. Ca hai 16i: dudi va qua mire déu giam néu phong mé réng tudrng c6 canh vat.

Xac dinh géc bao quat ngang (Loa don)

m Tim chiéu cao truée/sau doc theo dudrng gitra (tir loa dén hang ghé cudi).
m Tim chiéu réng doc theo chiéu sau diém gitra.

m Chiéu sau/rong la FAR. Chuyén FAR sang goc (lai 1a hinh 11.5).

11.3.1.1 Hinh dang mat trwé’c/sau bt déi xirng --
Front/Back Asymmetric Shapes

Khéng phai tat ca khong gian nghe ddu la hinh chir nhat. Mac du vay, goc bao quéat phu hgp nhét
sé lién két gitra chiéu sau va chiéu réng diém gilra. Hinh dang déi xirng ngang v&i chiéu sau va réng phu
hop sé can goc bao quéat gibng nhau méac du co chi tiét khac biét. Nhiéu khéng gian thurc hién phia sau
rong hon phia trde. Ching ta chi c6 mot loa dé phu hinh dang nay nén khéng thé dé mo héi vao chi tiét.
Vai hinh dang dién hinh thé hién trong hinh 11.6.

11.3.1.2 Bat d6i xirng trai/phai -- Left/Right Asymmetry

Sur bat déi x(rng trai/phai cong thém mét 16p khac vao viéc tim kiém gitra/gitra. Thi du bao gém vi
tri ciia loa ngoai trung tdm thanh hinh dang déi xirng, hay loa trung tdm vao khéng gian bét ddi xirng. Khai
niém van giéng nhau: Nhdm huéng loa qua gitra gitra va tim FAR tir ty 1& chidu sau/rong. Bi quyét duy tri
phuong sai t6i thiéu la khdp déi xirng v&i di xirng, hay bu béat di xirng béng bat di xirng bé sung. Loa
dat & goc cuia hinh chir nhat nhdm huéng vao goc déi dién dé duy tri can bang d6i xirng.

11.3.2 Nhdm hué'ng ngang -- Horizontal aim

Dinh nghia hinh dang la chiéu sau (tr loa dén hang ghé cudi) va chigu réng (gh& ndm séat ngoai
nhat dén chiéu sau diém giira (mid-point)). Dinh nghia muc tiéu nhdm dén la gitra/gitra (chd ngdi & gitra &
chiéu sau diém gitra). Loa trung tdm rd rang s& nham huéng doc theo dudrng trurére va sau, bao gdm trung
tam diém gitra. Loa léch dudrng trung tdm hudng qua trung tam diém gitra dé bu dinh hué'ng bat d6i xirng
(Hinh 11.7).

11.3.3 G6c bao quat doc -- Vertical coverage angle

Khéng thao luan diém nao vé tinh déi xirng cho vung bao quéat doc cho dén khi ho bat dau ban chd
ngoi trén tran nha. Mat phang la mat phéng bat d6i xirng va nod chi c6 mét chd ngdi. Day la dudng bao
quat, khéng phai chiéu sau va rong. Xac dinh gbc bao quat bai sur khac biét gitra ché ngdi trén cung
(VTOP) va ché thap/gan nhat (VBOT). Quy cach goc bao quat cé phuong sai t8i thiBu két hop ca goc va
pham vi khac nhau gitra nhirng vi tri nay.

Hay xtr dung 50° 1am thi du cho gbc toa réng, tir VTOP dén VBOT (Hinh 11.8). Thuc hién cong
viéc cua ching ta néu hai dja diém cach déu nhau (Ty |1& pham vi = 1). Loa trung tdm 50° |14p day hinh dang
d6i xirng tir trén xuéng dudi lén téi -6dB, 0dB va -6dB. Tinh hinh thay déi triét dé khi ty 1& pham vi ting Ién
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2:1. VTOP bay gi¢ da gép doi, vi vay chiing ta mat thém 6dB khi chuyén tiép. Dap (rng la -12dB tai VTOP
va van la -6dB tai VBOT. Chlng ta c6 thé 18y lai 6dB tai VTOP néu huéng loa Ién cao, nhung sau do lai roi
xudng duGi -6dB tai VBOT. Chung ta can gép déi loa (100°) nhdm huéng trure tiép vao VTOP dé duy tri
phuong sai t6i thi6u. Khéng ngau nhién khi ting ty 1& pham vi gdp doéi dugc bu béi tang goc ving bao quat
Ién gép doi.
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Hinh 11.5 Chigu réng cta loa don trong mét phdng ngang (d8i xtrng hoan toan). (A1) Géc yéu cau cho hinh
chir nhat hep nay thay déi tir 100° dén 22° tiy thudc vao chigu sau, dung dé tinh toan. (A2) Ap dung phuong
phap FAR cho cung hinh dang dé tim géc bao quat trung binh 1a 45°. (B) Ap dung phuwong phap FAR cho
hinh chir nhat rong hon.
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FAR = 1.15 (120°)

Hinh 11.6 Pham vi bao quét cta loa don trong mat phdng ngang (phia truéc/sau bat di xirng). (A) Hinh
thang 120° bat d&i xirng nhe. (B) Hinh thang 100° noi hinh chir nhat, rd rang & phia truéc réng hon va & phia
sau hep hon.
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| A | Off-center speaker and aim:
OFFAX responses are matched
and both -6¢8 from ONAX |8

——

B Far off-center speaker:
OFFAX responses are matched
and both -6dB from ONAX

Hinh 11.7 Nham huéng ngang tir vi tri ngoai trung tam trong hinh dang déi xirng

Chung ta vira gap thai cuc ngoai cung, ty I&€ pham vi 1:1 va 2:1 tao ra goc bao quat 50° va 100°. Ty
I& pham vi 1.1:1 (+1dB) di chuyén gdc bao quat t6i thiéu di 1én theo hé s6 1a 1.1 (+10%) dén 55°. Loa nham
vao trén diém gitra doc, do do can thém vung bao quat dé di t¢i day. Goc bao quat loa tang 1én twrong (rng
V@i ty 1&é pham vi, cho dén khi dat t&i gi¢i han & 2:1 (loa 100° & VTOP). Ca hai: phuong sai mirc do 1an am
phd déu giam thiu trong khi kha ning phuong sai gon tir nhirng bé mat bén trén muc tiéu 1a t6i da. Nén
loai bé phuwrong phap ti€p can loa don, thién vé array néu phuong sai gon qua I6n hay ty I& pham vi vurgt
qua 2:1.

N6 c6 thé gilp hinh dung cai nay nhu la mé hinh vé gia tri/hiéu qua. Lap day hinh dang 1:1 cho
phép hiéu qua t6i da. Thai cuc khac la hinh dang 2:1, doi hoi phai cé gép déi loa khi ching ta xir dung cho
pham vi bao quat that té. D6 1a 50% phé pham, sé& lam chlng ta t6n phuong sai gon v.v. B4 dén luc thuc
hién array AB khi c6 qua nhiéu phé pham.

11.3.4 Nhdm hué'ng doc -- Vertical aim

Tim ra muc tiéu béng phuong phap bu ty 1& pham vi bao quéat (Hinh 11.9). Hay chuédn héa VTOP la
0° (trong déi). Ching ta sé xir dung 50° lam thi du cho muc tiéu bao quat, vi vy pham vi tir 0° dén -50°
(gitra diém -25°). Ty 1& pham vi 1:1 r&i khoi diém nham hudng & trung tdm doc (-25°). Diém muc tiéu gia
tang twong &rng t&i VTOP véi ty 1& pham vi. Ty 1& pham vi 1.1 (1dB) di chuyén diém nhdm huéng di lén
béng hé s6 1a 1.1 (+ 10%) dén -22.5°. Tang ty 1& nang loa I&n cho dén khi dat dén nguéng giéi han & mac
2:1 (loa dang hudng vé 0°, phan muc tiéu trén cung).
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11.3.5 Chiéu réng bao quat ngang/doc

Chiéu réng pham vi bao quat hiéu qua trén toan phong cho loa nhat dinh 1a chirc nang cla ca mat
phéng doc 1an ngang (Hinh 11.10). Ching ta chi xac dinh goc bao quat ngang va bay gi¢r ching ta cé thé
thay liéu c6 can 14p day loa & mat trwée hay khong.

Hinh 11.8 Nhdm huéng déng nhét da bu cho mét phang doc. (A) Loa nhdm huéng bu cho ba mirc do bat
d6i x(rng nhurng khéng bu goc bao quat, din dén cao hon hinh dang 2:1 10dB. (B) Ca hai: goc nham va bao quat déu
bu cho ba hinh dang, giam phuong sai cho hinh dang 2:1 khoang 3dB.

| Wmmmmpdmmm},’_d
(B) Center is 90° H

] /L 117 (1.4x lateral ratio) It's
16.8m wide @3" row
(12mx 1.4 = 16.8m)

= : : : - We are 3m short on
The hall seating is
23m wide. The mains each side. Sidefil
travel 12m to reach 4 — novded.

Main travels 16m to
Frontfill covers rows 1 ~ = 8" row. Itis 22.4m
and 2 exciusively and WE e o mmus:u)

18&1\)

(C2) Translated main

+ SF response at 3rd

row. Combined lateral
width is >22.4m.

(D, E) Sidefill needs to
cover 3" to 8" row.
Depth is 7m 0 13m
and width is <4m. A
40"speaker is the

narrowest but it could

be wider.

Hinh 11.9 Biéu d6 tham khao viéc nhdm huéng doc va goc bao quéat cho géc muc tiéu gitra 20-90°. Biéu dd
cho thdy nhdm huéng bu ty 1& pham vi (giam tir VTOP) va nhu cau goc bao quét cua loa (bu) dé |ap day hinh
dang.
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Xac dinh chiéu réng bao quat hiéu qua

1. Ché dd coi theo mat cat: Tim pham vi t&i gh& gan nhat (bat dau bao quat).

2. Tim chiéu rong vung bao quat bén canh cho pham vi dé tir ty 1& khung hinh bén (Hinh 3.41).

3. Ché& dé coi theo mét bang: V& duéng doc theo chigu réng pham vi da xac dinh theo hang gan

nhét.

Can loa fill néu bé réng pham vi bao quat khéng di ngang qua hinh dang.

(A) Center main

to reach all the way
across the hall?

The hall seating is
23m wide. The mains
travel 12m to reach
the 3" row.

Frontfill covers rows 1
and 2 exclusively and
crosses over to the

mains at the 3" row,

(C1) Transiated main
response at the 3ed
row is shown (range

13m, lateral width
16.8m)

+ SF response at 3rd
row. Combined lateral
width is >22.4m.

[ (c2) Transiated main |

cover 3" to 8" row.
Depth is 7m to 13m
and width is <4m. A
40" speaker is the
narrowest but it could

(D, E) Sidefill needs to

be wider.

] E[po{m start and $top of center coverage |,

coverage begins at 39|
row. I$ it wide encugh |

E [

e

(B) Center is 90* H
(1.4x lateral ratio) It's
16.8m wide @3" row
(12m x 1.4 = 16.8m)

We are 3m short on
each side. Sidefill
needed.

Main travels 16m to
8" row. tis 22.4m
wide there (16 x1.4)

22

NONde'II /
L

@ Define start and stop ol s:deﬁll oovcraqo 1\

B | Find center coverage width |

e
E“FF.". £ 6B -\
\
A
[E] 115 8m 22.4m
A
6 dB 3 .:""

Hinh 11.10 Ap dung thi du dé xac dinh chigu réng viing bao quat. Cau hoi dat ra, liéu hé center chinh ¢6 thé
bao quét toan bé chiéu rong hay khéng hay néu né can sidefills. (A) B4t dau tim ra ving bao quét va tinh toan
chiéu rng. (B) Chiéu réng khéng du dai va xac dinh khu vurc can fill. (C) Ba tim thdy chiéu rong va chiéu sau
yéu cau. (D va E) Thém sidefills vao.

11.4 Array ghép: bao quat, nhdm hu'é'ng va géc mé: --
Coupled Array Coverage, aim and Splay

11.4.1 Ngudn diém ghép: mat phang ngang --
Coupled point source: horizontal plane

Chung ta c6 thé nhin vao viéc l8p day nhirng hinh dang nay bang nhiéu loa. Phan vung bao quat
sé cho phép linh hoat va chi tiét hon. O day, array ngudn diém ghép su lua chon. Hinh dang dao nguoc
cua nob, diém dén diém ghép, theo danh nghia chi do bi cuwdng ép vi vai yéu cau vat ly.

Viéc xtr dung nhiéu phan tir 1am ra goc bao quat va nhdm huéng sé thanh bién sé phu thuée 1an
nhau. Nén dat ngudn diém ghép déi xirng & gitra hinh dang bao quat déi xirng. Néu hinh dang clia vung
Khong chd, array nén bat déi xirng. Mot khi da bat déi xirng,

bao quat bat doi xirng thi nén dat array & . . .

ching ta c6 diém nham, phan tich trén co s& tirng trwrd'ng hop cu thé, tly thude vao mare dd, thir bac va

géc mo.

11.4.1.1 D6i xirng -- Symmetric

@ Sound & Lighting
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Phién ban déi xirng phan chia d&u nhau. Thi du muc tiéu bao quat ngang 80° (FAR = 1.55) c6 thé
duoc bao quat bdi nhirng phan tir 2 x 40°, 40 x 2° hay bat ky sy két hgp nao & gilra s6 nhan ra thanh 80°.
Phéan chia d6i xirng bién déi hinh dang bao quat tir hinh chir nhat sang hinh quat huwdng tam (it nhét 1a
trong HF). Nguon diém ghép xi(rng dang la con Itra muu meo hoan toan. N6 cai thién phu hgp véi phong
hinh quat huédng tdm, nhung té hon cai né cho phong hinh chir nhat. Array hudng tdm déi xirng lan truyén
dudng MV trén chiéu sau trung binh. Day la ly tudng cho phong hinh quat vi n6 ¢é hiéu qua lan truyén
dudng MV & tat ca chidu sau. Phong hinh chir nhat phai déi méat véi can bang bao quat dugi/trén ma
trrdc day ching ta da giai quyét cho loa solo v&i sy thoa hiép & diém gitra. Ngudn diém déi xirng 80° co
cung pham vi bao quat du¢i dang don, nhung lai vurgt qua pham vi bao quat. Loa don da khéng chia vao
twdng bén canh. Nhiéu, néu khéng phai la tdt ca, nhirng phan tir cia ngudn diém nham vao tuéorng bén,
tdng nguy co gon dang ké. Diéu nay khong loai trir dugrc ngudn diém ghép cho ra hinh dang ngang hinh
chir nhat. Chang ta chi can xtr dung phién ban bat déi xirng.

Goc bao quat két hop co thé gan nhu goc mé x s6 lugng. Phép x&p xi gan nhat khi sy ¢o 1ap goc
troi hon hay khi s6 lwong du cao dé ép dap (rng vao hinh dang bao boc béng tng géc mé (Hinh 11.11 va
11.12).

Xac dinh géc bao quat ngang (ddi xirng)

m Tim chiéu sau diém gilra (mid-point) doc theo dudrng gilra (diém gidra tir loa dén hang ghé cudi
cung).

m Tim goc hudng tam t6t nhat theo chiéu sau diém gilra tir canh sang canh. C6 thé xur dung diéu
nay cho phong hinh chir nhat, hinh quat hay tham chi vong tron hoan chinh.

m Chia goc bao quat theo s6 lwgng phan tir (hay nhan phan tir cho dén khi no 1ap day vung bao
quéat).

11.4.1.2 Bat déi xirng -- Asymmetric

Chung ta c6 thé tuy chinh hinh dang bang mirc dé hay phan tir b4t d6i xirng. Ching ta sé xtur dung
goc mé déng nhét da bu nhu chét dinh hinh. Khéng ¢6 phan tir nao "chinh xac" dé bat dau. Quy trinh bat
dau bang phan tr "A", chju trach nhiém vé dién tich I&6n nhat. Phan tir tiép theo bao gém phan Ién s8 con
lai va thu dugc tir d6 cho dén khi 18p day hinh dang hay hé thdng khac ndm quyén kiém soét.
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Hinh 11.11 Thi du vé bao quat ngang déi xirng. So sanh phan ttr 80° (A) v&i nhiéu array khac nhau tao nén
pham vi bao quét 80°. (B-H) Cho thay cu ly array tir 2 phan tir: @ 40° dén 40 phan tir @ 2°. Ca hai: hinh
dang FAR lan duong phuong sai t6i thi6u déu cho thdy viéc nhdn manh sy chuyén déi tir loa don (chir nhat)
sang ngudn diém ghép (dinh hinh hudng tdm). S6 lwgng gia tdng va chéng chéo cuing véi giam goc bao quét
cla phan tir 1am tang dé ddng déu doc theo dudng hudng tam va lam sc canh.
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Tha tuc thiét k&€ ngudn diém ghép bat déi xirng (Hinh 11.13)

1. Xac dinh hinh dang bao quat bang ty 1& pham vi va d6 rong goc lan truyén. Gia dinh ty 1& =2:1.

2. Nhdm A vé phia xa nhat. A nén c6 goc bao quat hep nhét trong array.

3. Chon géc bao quat cho A phu hgp véi cuc bé.

4. UGec tinh vi tri cho XOVR AB (chuyén sang phan tir ké tiép). Bat dau véi vi tri goc mé dong nhat

va bu cho pham vi ngan hon néu cé. Phan tur B tiép tuc bao quat tir day.

5. Chon pham vi bao quét cta B theo nhu cau dé tiép tuc (hay két thiic) bao quat. Tinh toan goc
m& dong nhét da bu néu pham vi cia B < A (ty |& pham vi (bao quéat ctia A + B)/ 2 *).

6. Vi tri B & goc da bu va diéu chinh pham vi thich hgp. Banh gia va tinh chinh theo yéu cau.

7. Tiép tuc quy trinh v&i phan tir thir ba (C) va nhu vay cho dén khi 1ap day hinh dang.

E Define radial coverage targot (180°) |

ONAX

Symmetric coupled point source design reference
Angular @b addition Coverage addtion

p(%)|Qty = 2[Qty = 4|aty =8| Qtys2 | Otyss | Qtyss
100% | 6 | 12 | 18 | 2xFAR | 4xFAR | 8xfAR
5% 5 | 55 | 75 | 2xsplay | 4 xsplay | 8xsplay
0% 45 | 45 | 45 | 2xsplay | 4 xscley | 8xsplay
5% 3 3 1 3 T2ty 4xsciey | 8xscey
% 0 [ 2 x splay | 4 x solay | 8 x splay

[C [ Fis tho radius: 9 x 20° = 180° (uniy splay)

Hinh 11.12 Thi du vé thu tuc thiét k& nguén diém déi xirng: (A) xac dinh muc tiéu bao quat, (B, C) quy trinh
thi€t k& cho phan tir hep, (D, E) cung quy trinh xtr dung nhirng phan t&r rong hon

1x45° @0dB
51 x 45° @ -3 0B (70%)
Compensated angle = 31.5°

1x60° @ -6 dB (50%)
Compensated angle = 22.5°

Asy ic pled point designr
Elements Unity splay Compensated unity splay angle
Combined Symmetric | Range ratio Level Asymmetric
coverage angle XOVR (L1L2) offset XOVR
(deg) (deg) (%) (dB) (deg)
90° 45° 100% 0dB - = L1 s
%° 45° 90% -1d8 40.5° — —
e == =7 i
90° 45° 70% -3d8 315
- g P 1x30°@0dB
% (5 B3% 448 285 'Lz\l
90* 45° 56% -5d8 25"
90* 45° 50% -6 d8 2.5

1x50°@0d8
1x50° @ -3 dB (70%)
Compensated angle = 35°

Hinh 11.13 Ngudn diém khong ghép da bu, Tham khao thiét ké goc md déng nhét

Xem xét b6 sung la kich c& vat Iy cia array. Nhirng cai thung chiém khdng gian. Array sé than

thudc v&i ngurdi hon khi nd Ién hon, anh hudng dén ca ty 16 pham vi lan muc tiéu bao quat. Tang gép doi
kich c&, hay s6 lugng, sé can xem xét lai thiét k&, van dé "ga va trirng" c6 dién. Tat ca nhirng gi t6i co thé
dé xuét 1a that té nhat c6 thé trong quy trinh thiét ké vé kich c& vat ly va danh gia lai khi can thay déi lon.
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11.4.2 Ngudn diém ghép: mat phang doc (ludng am cta phan tor khéng déi) --
Coupled point source: vertical plane (constant beamwidth elements)

Ngudn diém ghép bat d6i xirng tao ra dudrng bao quat trén mat phang doc. Ty |é pham vi va goc
lan truyén gitra VTOP va VBOT van & nhirng yé&u t6 thiét k& chinh. Quy trinh nay twong tu nhu mét phang
ngang, nhung thudng véi ty 18 pham vi cao hon va phan tir hep hon. Ty 1& pham vi, thuwée do bat déi xirng
cla ching ta, cung cép chi bao thuan tién khi chia nha. Chi can nhin vao con s6. Ty 1& 2:1 can hai phan
(AB), 3:1 can ba (ABC) v.v (Hinh 11.14).

Quy trinh nay la trén/dudi, véi phan tir hep nhét bao phd khoang cach dai nhat va rong nhét bao
phu ngdn nhét. Array AB sé& c6 mot phan vung duy nhat ndm giira chiéu sau cta diém gitra (mid-point). Dat
khoang cach khoang 2/3 chiéu sau dé phan bé nhirng ngudn luc kha can bang béi vi hé théng trén bao
phu khoang cach xa hon. Géc bao quat cua phan tir A cling nén hep hon B, dong théi gitp phan b6 ngudn
Iurc. Nhé lai, ching ta can loa 100° dé bao quat goc 50° v&i ty 1& pham vi 2:1. Array AB c6 thé bao quat
cling hinh dang dé véi loa 75° (A = 25° va B = 50°). Cach tiép can AB tang gap doéi s6 lurgng thiét bj va
giam phé& ph&m, ca hai déu c6 két qua, ting SPL tai chd ngbi va trén tran nha nho hon trong xirng (trong
trwrdrng ho'p nay chi la 12.5° trén VTOP thay vi 50°) Chung ta c6 thé chia nho hon nira, xir dung phan tir
nhoé hon va tham chi giam chi phi thdng du nhiéu hon.

Ty 1& pham vi cao yéu cau phan chia nhiéu hon. C6 nhiéu phan ving va pham vi tirng goc phan tur
réng hon, nhung van gitr nguyén tic nay. Phan tir A c6 do phdng dai nhat, pham vi hep nhét va chiéu sau
ngén (dai?-ND) nhét. Sau d6 dén B, rdi dén C v.v.

u Define shape and see why we can't use a single speaker

VTOP: -5 @ 18m

E’ Divide coverage into AB. Aim A to cover the rear and determine remainder for 8 |

VTOP: -5° @ 18m

VBOT: -55° @ 6m 50° @ 3:1 range ratio ey 4P 25° @ 2:1 range ratio = s
e — T = L =
== e g . e -t
Frontfilimain S —— - w—
XOVR at 3rd row — Single 100" speaker aimed at rear has y S Single 50° speaker (A) is aimed at rear
> == ’ - excess upward spil. High spectral has reduced upward spil. Accoptabie
B FE e 2 variance due 10 3:1 range rato spectral variance due 10 2:1 range rato

AB combination is 2 x 50" @ 2:1 range (18m/9m)
Compensated unity splay: 50* x 50% = 25*

B speaker power scale = A - 6 ¢B (180vOm) VTOP: -5° @ 18m

50° @ 3:1 range ratio I = 5 T -

,(\ =L - o
. L\-’XAB Must be phase aligned and XAB
2 Remainder front rows 1o be covered

Speaker B begins coverage at — {
= by frontfill

XAB and continues to frontfill

VTOP: -5 @ 18m

=3

+*

C section extends radial coverage by

Sm\ -
- T compensated unity splay (50° x 50% = 25%)
b’*" XBC C power scale = A - 12 4B (18mi4.5m)

= —_ FF must be phase aligned at XB.FF
B X) XB-FF = FF level is set to achieve combined unity level
$ FF power scale = A -15 dB (18m/3m)

Hinh 11.14 Thi du (rng dung két hop ngudn diém bét ddi x(rng AB va ABC theo chigu doc
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11.4.3 Ngudn diém ghép: mat phang doc (ludng am cua phan tor two'ng xirng) - Coupled
point source: vertical plane (proportional beamwidth elements)

Chung ta khéng dirng lai & ABC. Ludng &m phan tir trong xirng cho phép ching ta xai toan bé
bang chir cai (néu mudn). Nhirng phan tir nay cung cép sy linh hoat trong viéc dinh hinh vi chiing ta c6 thé
tly chinh goc chong chéo va cd 1ap cho nhu cau cla ching ta, ngay ca khi ty 1& pham vi rat cao. Bac trung
hinh dang muc tiéu bao quét béng ty 1& goc mé& va ty 1& pham vi rdng, thi du: bao quat 20° cé ty |1é pham vi
2:1 (6dB). Chung ta c6 thé 1&p day hinh dang bang loa, chia ving bao quat thanh tirng miéng min hon khi
s6 lugng tang Ién. C6 vai yéu cau t6i thidu, tuy thudc vao phan tir va hinh dang muc tiéu. Mirc t6i da chi
giGi han béi nhirng tiéu chuédn vé ngan sach va gian treo.

Chung ta c6 thé tim ra s6 lugng tuyét ddi t6i thiu khi biét (a) goc mé t6i da cua phan tir, (b) goc
nham muc tiéu va (c) ty 1& pham vi. Hay bat dau béng cach phd vao hinh dang don gian 60° co ty 1& pham
vi 1:1. Phan tir 1a 10° vi vay chdng ta can it nhat sau thung (6 x 10° = 60°). Luu y, goc "trung binh" cho
array nay la 10°. Biéu do hinh nhu ngé ngan nhung sé sém hiéu rd tam quan trong ctia n6. Ching ta co
thé thém nhiéu thiing va giam goc mé tuong xirng (thi du: 12 @ 5°, 15 @ 4° va con dai hon nira khi nhan
Ién dén 60°). Goc tan xa trung binh dang giam khi s6 lurgng tang 1én. Quy trinh thiét k€ don gian vai ty 1&
pham vi 1:1, s6 lwrgng x gdc m& = goc bao quat.

Bay gid hay tang ty 1& pham vi 1én gdp d6i (2:1, 6dB) va xem diéu nay anh hudng dén sé thling toi
thiéu cho thi du 60° clia ching ta ra sao. Chung ta sé c6 array theo hinh dang 2:1 bang cach dat nhirng
thung trén chéng chéo nhiéu hon (nghia la giam goc md). Chang ta khdng thé cham day bang sau thung
vi khong thé vurot qua gidi han phan tir 1a 10° ma khéng bi cé khe hé. Chiing ta can thém bao nhiéu? Cau
tra I&i 1a tam thung, sé yéu cau vai Ioi giai thich.

Chung ta I&p day hinh dang 1:1 bang nhirng phan tir pht hop vé mirc dé va goc mé. Co thé tao
hinh dang 2:1 tir nhirng phan tir da két hgp, mirc d6 phu hg'p va khéng cé déi sanh. Chlng ta can phai
nhin thdy it nhat ty & 1:2 gitra go¢c mé hep va rdng nhat. Néu ching ta gan b6 véi sau thung, ching ta van
c6 géc mé trung binh 1a 10° vé&i goc mé bén dudi hep va réng hon. Ching ta c6 thé giai quyét van dé nay
béng nhiéu goc dd khac nhau, tir 7.5° (trén cung), 10° (gitra) va 15° (day) ngoai trir van dé& nho: phan tor
10° sé dé lai khoang tréng. Goc mé t6i da & day la 10° va ching ta c6 thé dat dugc ty 16 mé mong muén
V@i 5° & phia trén. Goéc md trung binh 1a 7.5°, cho phép tinh dén 8 thung (60°/7,5 = 8). Géc m& trung binh
phu vao gitra nhirng gia tri c6t méc, t.d. 5°-5°-5°-7.5°-10°-10°-10° hay 5°-6°-7.5°-7.5°- 9°-9°-10°. Chung ta
c6 thé thém nhiéu thung va gilr hinh dang giéng nhau béng cach duy tri ty Ié trén/gitra/duéi giéng nhau.

Diéu nay khong c6 nghia ty 1&é pham vi 2:1 lun doi hoi it nhat 8 thung. Néu chung ta giam goc muc
tiéu xudng 30°, ching ta can ba thiing & 1:1 (10°-10°) va bén thung & 2:1 (5°-7,5°-10°). Géc nhdm muc tiéu
Ia 15° can hai thung & 1:1 (7,5°) va 3 & 2:1 (3,75°-7,5°). Phai tuan thu ba nguyén tac trong tét ca trwdng
hop & day: (a) s6 lwgng x goc mé trung binh = goc bao quat, (b) ty 1& gbc md nghich dao véi ty 1&é pham vi
va (c) do réng I&n nhat khéng vurot qué gidi han phan tur.

Hay tré lai muc tiéu 60° va mé réng ty 1& pham vi t&i 3:1 (10dB). Chlng ta can ty 1&é goc mé dudi
1:3. G6c m& t6i thiéu la 3.3°, t6i da 10° va trung binh 6.6°, dap (rng dugc nhu cau mudi thung (60° / 6.6°).
Giam goc muc tiéu bao quat mét nira va s6 thung khong giéng nhau. Giam phan tir t6i da mét nira (dén
gobc mé t6i da 5°) va sé lwgng thung tang géap doi.

Tiép tuc véi nhurng muc tiéu bao quat khac, ty 1& pham vi va gi¢i han phan tir, nhung day chi la
phac thao co ban. Luu y, didu nay dai dién cho s6 thung t6i thiu dé tao ra nhirng hinh dang nay ma khong
can sur trg gidp tur viéc vudt giam mirc do. K&t qua trong ITnh vurc nay sé thay déi tir mé hinh nay sang mo
hinh khéc, phu thudc vao chéat lwgng ludng &m trong phan tur.
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Khéng can phai khién tirng phan tir mét. Co thé chia array thanh nhiéu phan (ABC, v.v) c6 chira
nhigéu phan tir. S6 lugng channel it nhat phai pht hop vai ty 18 pham vi (Iam tron 1&n trén). Theo nguyén
tdc chung, nhirng phan bén trén nén chira hau hét phan tur va it hon dan khi chang ta di xuéng. Digu nay
b&t chudc cach tiép can ABC ching ta da thiét 1ap cho nhirng phan tir don va cho phép vudt mirc d6 &
phia du¢i giam dan, néu can. Su lyra chon cho vi tri dé phan doan array sé bi anh hud'ng manh béi hinh
dang cua phong, chdng han nhu balcon hay thay d6i chd ngdi nhin ra.

Chung ta da xay duwng ngudn diém bat déi xirng phan doan (phan tir ABC, v.v) ra khoi s6 lugng
khong gi¢i han cia nhirng phan tir phu loa don nho hon, dat n6 vao trong Iinh vyre clia hé théng co thé
diéu chinh thyc tién (Hinh 11.15).

11.4.4 Ngudn diém ghép bat déi xirng-téng ho'p: Mat phing doc -
Asymmetric-composite coupled point source: Vertical plane

Vao cudi ngay, chlng ta sé can phai dat micro trong hoi trrdrng va t6i wu hda array. Ching ta da
thiét 1ap cach tiép can co hé théng vai nhirng vi tri chinh: ONAX, OFFAX va XOVR. D& tim ra nhirng vi tri
nay cho phan t&r don. Moi cai cé thém phirc tap hon khi phan tir "A" 14 hén hgp gém bén loa. Tim trung
tam cta hén hgp khong don gian, nhét 1a néu c6 ba goc mo khac nhau gitra bon thung. Hay nhin sau hon
mét chat.

11.4.4.1 Onax va Onax-ISH

Trén truc la quan trong vi n6 la diém tham chiéu chinh cho hanh vi khéng gian da du doan. Chuang
ta that su khéng thé tim ra ngoai truc néu chua thdy trén truc dau tién. Mét cdp goc mé (hén hop hai phan
tlr) c6 ba diém trén truc (moét cho méi thung va mét & gitra cdp). Ching ta tao ra hdn hgp bang cach xir
dung tirng phan tr riéng trén vj tri truc. Sau do, trung tdm t6ng ho'p nay tré thanh tai liéu tham khao dé
nham huéng téi 1&p rap két hop va két hop nd véi nhirng phan tir khac. Sau dé xac dinh Vi tri ONAX cla
téng hop that rd, mién 1a t4t ca quan hé bén trong nd déu ddi xirng.

A | Symmetric composite: 5 x 2* = 8° B | Symmetric composite: 5 x 4° = 20° C | Symmetric composite: 5 x 6° = 30"
+4° e —— — = —
—zeru. +2° 5 e g = - —
A — o= AR o= 0°— B A X3 0
OFFAX 4* %) — r S
g OFFAX -10° .
No edge (outer element aim = OFFAX, 2" edge 3" odge 12
4 KHz &2%;3‘::3:,.‘;.".‘2,‘,‘. ﬁ:;“,m,‘g, ) (172 splay angle) (172 splay angle) OFFAX -15°

D | Symmetnc composite: 5 x 8% = 40° F | Symmetric composite: 10 x 2° = 20°

Enough quants - =
for ra mlspreg e —_———

A

~——
= GAP (X

1* edge e
< 12 e i) OFFAX 10

Hinh 11.15 Thi du vé phan t&r ngudn diém téng hop. (A) Chdng chéo cao va s6 lrgng it cé thé tao ra téng
hop thu hep, nghia 1a 5 x 2° sé c6 thé tao ra 10° nhung thay vi vay lai tao ra 8°. (B-C-D) Géc mé réng dan

dan m¢ réng pham vi bao quat téng hop va lam mém canh. (E) Goc m& qua mirc dan dén co khoang tréng
trong téng hop. (F) S8 Iwong gia tang cho biét thém sy ¢cd lap du dé khac phuc su thu hep cta nhirng phan
tir chéng chéo cao, tirc 1a 10 x 2° = 20° (so v&i bang A).

Chiing ta co thé tiép tuc thém phan tir vao nhung trung tam van 1a trung tdm cua giai toan tan sé
va tham chiéu moi cai tir d6. ONAX la vua cua doi véi sur phat trién quen thudc déi véi OFFAX & ca hai
huéng. Khong thé gilr trung tdm mét khi bt déi xirng & mirc do, khoang cach, gbc md hay phase da dua
ra. Sy bat d6i xirng bat dau Iurc 1ai huéng, dan dat nhirng chuyén ddng & ngoai trung tam. Sy bat déi
xtrng cang I&n thi 1ai hudng cang manh. Tinh hinh phirc tap hon do that ra viéc 1ai hwdng c6 thé phu
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thudc tan s, nghta la tan s6 thép, trung binh va cao déu di chuyén theo lurgng khac nhau (va dén nhirng
vi tri khac nhau). Khu vuyre trung tam da thay doi tir ONAX thanh ONAX-ish (Hinh 11.16).

Hay xem xét vai kich ban dé dua diém (point) vé nha. Ban c6 cam thay thoai mai khi lai huéng hai
mo hinh loa khac nhau véi ciing b xur Iy channel khong? DT nhién 1a khéng. T4t ca chlng ta déu chép
nhan, loa khac nhau doi hoi phai diéu chinh khac nhau. M6t cdp phi hgp duy nhat thi sao? Tét. Mot bd ba
phu hop? Van té6t. Cai gi 1a téng hop nam thung phu hop vai goc mé khdng phu hop? D6 phai la loai phu
hop va hau hét nhét dinh 1a khdng. Diém gitra mot téng hop c6 gbc mé 1°-2°-3° -4° & dau? Chung ta co
thé tim thdy ONAX (v&i moi tan s6) cla téng hop d6i xirng v&i 5 x 2°. Trwde day khéng phai nhu vay. HF
bi lai huwdng nhidu hon véi goc chat ché va LF khong nhan thady su khac biét gitra bat ky gobc mé va dau
dén diém gitra. Ching ta tré lai ONAX-ish [an nira.

Vi tri ONAX-ish khéng lam cho t6i wu hoa bat kha thi. N6 chi lam cho n6 kho hon, vi ¢6 it diéu chac
chén vij tri micro 1& dai dién t6t nh&t cho dap (rng téng hop. Nhirng phan tir t6ng hop bat déi xirng da gan
giéng & trung tdm, cho ra nhirng cau tra I&i gan dung. Cang bét déi xirng cang gan ding (va chira Ié cho
16i). Viéc diéu chinh cong viéc da du khé khan dé khéng thdc mac viéc ching ta dang & gitra hay ria cla
phan tir. Chang ta muén quan diém rd nhat vi xtr ly channel anh hudng dén toan bé hén hop. H6n hop ddi
xtrng c6 trung tam xac dinh 100% (vi tri ®n ao nhét, phdng nhét), va tién trién du doan cua dap (rng tir do.
Chung ta c6 thé dat micro khi biét A, B, C va D trurc ti€p trong tam nhin cla ching ta va sau do két hop nd
dén tinh déng nhét. Chung ta dang xay dung array macro ngudn diém ghép bat déi xirng gitra nhirng phan
tlr d6i xirng (giéng nhu sé lam vai loa don).

AT GO

Symmagvc
composite
5x5°
250 Hz OFFAX 21‘

%) OFFAX +26° -

Hinh 11.16 Nhirng phan ttr téng hop déi xirng va bat d6i xirng. Luru y, phién ban déi xirng (A) van gitr
nguyén. Phién ban béat d6i x(rng co trung tam di chuyén va canh bén ngoai kh6 dy doan truée.

11.4.4.2 Xac dinh phan tir tdng ho'p -- Defining the Composite Element

Cé thé xé&c dinh t8ng hop d6i xirng béng s8 lugng x géc mé = goéc téng hop, thi du: 6 x 10° = 60°.
Chung ta c6 thé mo ta array AB tam phan tir trude day 1a A: 4 x 5° (20°) theo B: 4 x 10° (40°). Lvuy, A + B
tang 1én dén 60°. Ciing lru y 7.5° (gbc trung binh & gitra) dang méat hoat déng. Bay goc quay that té 1a 5°-
5°-5°-7.5°-10°-10°-10°. Hay nh¢&, goc mé khéng lam ra am thanh. Loa m&i lam (c6 tdm trong s6 do).
Chung ta nghe thdy bén phan tir mé goc & 5° khi chang ta mé phan A 1én. Nghi dén médi loa nhu phan tir
5°, nghia la £ 2,5° tir tAm. Két hop bao quat 20° ctia nd cho két qua goc mao tir 3 x 5° va 2.5° trén va duGi
nhirng phan tir bén ngoai. Phan B 18y goc m& 40° cho nd tir 3 x 10° va 5° con lai trén canh bén ngoai. Géoc
mé& chuyén tiép (7.5°) noi day A (2.5° bén du'¢i) dén dau B (5° trén dau). Tat ca déu noéi array do kéo dai
60° clia goc bao quat tir +2,5° dén -57,5°. Ban c¢0 thé tu hoi lam sao cung mot loa ma co thé chuyén déi tor
+2.5° dén +5°. N6 khdng thé la loa solo nhung n6 khong thé cudng lai duge khi d6i mat vai tat ca nhirng
choéng chéo véi hang xom cua nd. D6 1a nhém nhiéu nhom lai. Chdng chéo mai s&c canh (nhé lai hinh
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11.11 va 11.15). Cudi cung nén luu vy, trung tdm cua A (-7.5°) cach trung tdm B (-37.5°) 30°. T6i doan do
chi 1a trung hgp ngéu nhién, cai nay la géc mé dong nhét dé ghép cép hai loa 20° va 40° chinh xac.

Tha tuc thiét k&€ ngudn diém ghép téng ho’p bat ddi xirng (11.17 dén 11.18)

1. Xac dinh muc tiéu trén va du&i cung (VTOP va VBOT) du&i dang goc va pham vi (thi du -5° @
20m).

2. Xac dinh hinh dang muc tiéu tir VTOP dén VBOT du¢i dang goc bao quat va ty 1&é pham vi (thi
du: 30° @ 2:1).

3. Xac dinh géc mé t6i da (phu thudc vao phan tr) va tdi thidu (t6i da/ty 1& pham vi).
4. Tinh toan gébc mé trung binh ((max + min) / 2), thi du: (10° + 5°)/2 = 7,5°.
5. Tinh s6 lwgng phan tir t6i thiéu (goc muc tiéu bao quat/goéc ma trung binh).

6. Chia array thanh nhigu phan doan téng hgp vai ty 16 goc mé theo hinh dang.

__A: 60" coverage, 3:1 range ratio, 6 elements | [_8: &0° coverage. 2:1 range ratio, 6 elements | [ 60" coverage. 21 range ratio, 6 elements | D: 60" coverage, 2:1 range ratio, § elements |
Box  Sphay  Alm  Coverage TTL | TBox Splay  Aim  Coverage  TTL

Box  Sply  Am  Coversge  TIL

i

. 0" Splay ratio 1co high Splay ra%o too high
We
[P R et

| €:30° coverage, 3:1 range ratio, 9 elements |
| box Splary Al Coverage  TTL
0

Hinh 11.17 Thi du cua viéc xay dung t6ng hop cho thdy pham vi bao quat 60° va 30° v&i ty |1é pham vi tir 1:1
dén 3:1. Gigi han phan tir dwgrc cho 1a 10°. (A) B6i xtrng hoan toan, s lurg'ng t6i thiéu. (B) Khéng du vi lugng
khong du dé pha goc bao quat muc tiéu. (C) Khéng thé mé 1¢n gitra nhirng phan tir (géc mé 15° cho phan tor
10°) va dot bién (ty 1& goc ma gitra nhirng hén hop lién ké vurot qua 2:1). (D) S6 lwong t6i thidu cho ty 1é
pham vi 2:1 & 60°. (E-H) Thi du vé do bao quat 30° & ty 1&é pham vi 3:1 v&i nhiéu lugng khac nhau.

11.4.4.3 Ngén ngira va gay ra dot bién -- Preventing and Inducing Shock

Goc mé déi xirng 1a thanh phan chinh cda loai array nay, nhung qua nhiéu, qua nhanh c6 thé gay
dét bién (shock) cho hé théng. Biéu quan trong can nh¢ la chiing ta dang két hg'p nhiéu bd phan tir thu
hep twong doi. Su khac biét vai do 1a van dé I16'n vai tan sé cao nhét va sau dé cung cp twong Urng it tac
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dong khi ching ta di xuéng. Bi quyét thay déi goc md 1a suy nghi twong (rng, nghia la ty 1&. Don gian, chi
can dai 3°, c6 thé la Io'n hay nho, tuy thudc vao no thay doi cai gi. Quy trinh chuyén dai tir 1° dén 4° 1a 16,
trong khi c6 thé kho phat hién viéc di chuyén tir 9° dén 12°. Nhirng thay déi trwde day la yéu t6 3.0, trong
khi sau nay chi khac di 0.3. Chang ta dang tim cach thurc hién ludng &m phéng tir nhirng phan tir twong
xtrng. Néu quy trinh chuyén déi qua nhanh, ching ta sé "gay dét bién" cho dap (rng da két hop va lai
huéng HF qua manh va véi nhirng giai tan thap hon khong di theo duwoc. C6 thé ngén chén viéc nay bang
cach gitr quy trinh chuyén déi dan dan (theo ty I&). Hay dét ra muc tiéu khéng bao gio vurgt qua mirc thay
dGi 2:1 va coi cach né phat trién ra sao. Tir day 2°, ching ta c6 thé ha xudng dén 1° hay t&i 4°. Tur 4°
chiing ta c6 thé tang Ién dén 8°. Do 1a nhirng thay déi ty 1& va, theo kinh nghiém cua t6i, 1a gi&i han bén
trén tuyét doi. Cach ti€p can riéng clia t6i ing ho viéc han ché thay déi <1.5:1 cho goc ma lién ké va thay
d6i 2:1 cho gbc ma téng hop. Chudi sau minh hoa cach tiép can nay cho array ABC gém tam phan tar: 2°-
2°-3°-4°-4°-6°-8°. DO 14 3 x 2° (6°), 3 x 4° (12°), 2 x 8° (16°). Khdng co sy thay d6i goc md lieén ké va téng
hop vuot qua 1.5:1 dé tang s6 téng hop di chuyén & 2:1 tir 2°-4°-8°. Ban sé thdy nhiéu bién thé cla cach
tiép can nay va hon nira nhu array thi du, hién thi & day (Hinh 11.19). Mét khac, chiing ta c6 thé quyét
dinh c6 tinh tao ra dét bién dé khoang tréng dap (rng, tranh mét tién balcon va nhirng diéu khong mong
mudn khac. Mét [an nira sy thay déi ty 18 goc mé (ca trén va dudi) do la quyét dinh.

Guidelines followed in these designs:
2} Splay rauo (larges! 0 unul\esl) 2 razge ratio (2 1)

G B actor o 15 (o (umen )
3) ADQUI&' nge between oomposue 8|Qﬂ\0'|(3 does

Cotmosne uantity 2 range ratio (i.e ABC or more;
; eomgosde?have smaller é;\ghs and high )

- DENDN S

ic
a
E]

Hinh 11.18A Thi du két hop t8ng hop dé tao dd bao quat 30° & ty & pham vi 2:1 v&i nhiéu lugng phan tor
khac nhau

[ A | 30° @ 3:1 (6 elements)

Array d-talll n these
1} Splay raho (largesl ln smaucsl)z ratio (3:1)
%) im“‘"""m‘"&“%?{'%““’"‘(m' mn, poasie)
!
33);4‘ 3) IAngular cha:ng? tween composité elements does

6) 4 @ quantity 2 ral ral-o:eABCotmom
5—( ) ;Composﬂ q d MY nge ( )
were lO 8 nearesl vuue an&

A):
8):
C):
D):
Ex

Hinh 11.18B Thi du két hg'p t6ng hop dé tao do bao quat 30° & ty I& pham vi 3:1 v&i nhigu lugng phan tir
khac nhau
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Using shock to avoid the balcony

o -~
A | No shock. Incremental splay ratios

1 -
i = | ‘
P - Shock

x
x
x

_ _mm— -
B | Shock above and below the balcony

o>
W
Qas

Splay detail: (4-4-4)-5-(6-6)-8-(9-9)

Splay detal: 1-1-4-5-5-8-1-5-7-9-11 Splay detail: (3-3)-3-(4)-8-(4-4-4)-6-(8-8)

Hinh 11.19 Gay ra va ngan ngira dét bién. Su thay déi ty 1é goc mo tang dan sé lam giam nguy co dét bién.

Nhirng thay déi I&'n c6 thé gay dot bién t6t (né tranh balcon) hay x&u (diém néng va khoang tréng).

11.5 Array khéng ghép: Bao quat, khoang cach va géc mo’ --

Uncoupled Array Coverage, Spacing and Splay

Array khéng ghép khong gi¢i han pham vi, bat ké mét phang lan truyén. Do d6 quy trinh dac diém
khong khac biét gitra mét phdng trong phong, ma 1& mét phéng cua array. Chlng ta tap trung vao hai
duwong méc bao quat: dong nhét va gidi han (hinh 11.20 va 11.21). Luu y: Daniel Lundberg dé tao ra
chuong trinh thyre hién nhirng tinh toan nay, cé san tai www.lundbergsound.com.

11.5.1 Nguon line khdng ghép (d6i xirng) -- Uncoupled line source (symmetric)

Xtr dung cho nhiéu hé théng chinh, trén khong, surrounds va hé fill khac nhau (frontfill, duw¢i balcon

V.v).
Thu tuc thiét k& ngudn line khéng ghép déi xirng
1. Hinh dang muc tiéu 1a duéng thang cua viing bao quat véi chigu sau bat dau tuong rng
(duwdrng dong nhat).
2. Xac dinh pham vi dé bat dau bao quat: chiéu sau dudng dong nhat, thi du: 3m.
3. Xac dinh khoang céach: Ty 1& khung clia canh phan tir x chiéu sau déng nhét, thi du: 1.25 (80°) x
3m = khodng cach 4m.
4. Xac dinh s6 lugng: Téng chiéu dai/khoang cach cua vung bao quat, thi du: Chiéu dai 14m/
khoang cach 4m = s6 lugng 4.
5. Xac dinh chidu sau gi¢i han: Gidi han chiéu sdu cho ngudn line khéng ghép = 2 x chiéu sau
dong nhat.
11.5.2 Ngudn line khéng ghép (bat ddi xirng) --
Uncoupled line source (asymmetric)
XU dung cho nhiéu hé théng chinh, trén khong, surrounds va hé fill khac nhau (frontfill, duwdi balcon
V.V).

Phuo'ng phap thiét k€ nguodn line khéng ghép bat déi xirng

1. Hinh dang muc tiéu la dudng c6 thé udn cong cua ving bao quat v&i chiéu sau bat dau bién déi
(duworng dong nhat).

2. Chon phan tir dai nhat (phan tir c6 thir bac cao nhéat néu xtr dung nhiéu mé hinh khac nhau).

3. Tinh toan dé bao quat cua phan tir theo chidu rong bén ctia nd. Pay 1a khoang cach dong nhét
gilra phan tcr.
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4. Phai thu nhé dudrng ngang cuia phan tir suy giam theo ty 1& (da bu dong nhét).

5. B4t nhirng phan tir b6 sung tai khoang tréng dong nhét da bu cho dén khi 18p day dudng chiéu

dai.

6. Tim ra dwdng gigi han & pham vi dudng dong nhat nhiéu gép doi.

11.5.3 Ngudn diém khéng ghép (ddi xirng) --
Uncoupled point source (symmetric)

Xt dung cho nhiéu hé théng chinh, hé fill khac nhau (frontfill, dwgi balcon, sidefill, rearfill v.v).

Symmetric uncoupled line source design reference
Element Known unity line (D) Known spacing (S)
Coverage Aspectratio| | Limitdepth Spacing Unity depth | Limit depth
DM = S= D"y DN = DM =
(deg) FAR 2 x DWW FAR 12SxFAR | SxFAR
180" 1.00 2x D unity 2.00 0.50 1.00
150° 1.04 2x D unity 1.92 0.52 1.04
120° 1.15 2x D unity 1.74 0.58 1.15
90° 1.41 2x D unity 1.42 0.71 1.41
80° | 156 | 2x D unity 1.28 078 | 1560 |
70° 1.74 2x D unity 1.15 0.87 1.74
60° 20 2x D unity 1.00 1.00 2,00
50° 23 2x D unity 0.87 1.15 2.30
45° 26 2x D unity 0.77 1.31 2.61
40° 3.0 2x D unity 0.67 1.50 3.00
Limitline & 4
> € > € y W
Unity line D“"=8m D“"=8m
es | (e 1| [T
Spacing=D"™FAR
DS NeRXEA $ = 8m/1.56 = 5.13m D™= 5.13 x 1.56 = 8m
= UNI
DM = 2 X D DW= o.s:‘:.‘w x 1.56

Hinh 11.20 Tai liéu tham khao thiét k& ngudn line khéng ghép déi xirng

Thu tuc thiét k& ngudn diém khéng ghép déi xirng (Hinh 11.22)

1. Hinh dang muc tiéu 1a dudng cung ¢d ban kinh nhét dinh v&i chidu sau bat dau tuong irng

(duwong dong nhat).

2. Chon phan tir va dat né vao khu vure gitra vong cung.

3. Tinh toan dé bao quat cua phan tir theo chigdu rong hai bén cla né. Pay la khoang cach dong

nhat gitra phan tr.

4. B6 sung khéng gian/goéc m& cho phan tir dén dudng chiéu rong bén néi huédng tdm cho dén khi

I&p day vong cung.

5. Pudrng gi¢i han pham vi c6 nhiéu bién déi. P6 chdng chéo goc thdp ma réng dudrng gidi han.
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11.5.4 Ngudn diém khéng ghép (bat déi xirng) --
Uncoupled point source (asymmetric)

Xtr dung cho nhiéu hé théng chinh, hé fill khac nhau (frontfill, dudi balcon, sidefill, rearfill v.v).
Thu tuc thiét k& ngudn diém khéng ghép bat ddi xirng

1. Hinh dang muc tiéu la doan elip v&i ban kinh nhat dinh c6 chiéu sau khéi dau khéng phi hop
(duworng dong nhat).

2. Chon phan tir va dat n6 vao phan vong cung siu nhat.

3. Tinh toan dé bao quat cua phan tir theo chidu rong bén ctia nd. Pay 1a khoang cach dong nhét
gilra phan tcr.

4. Phai thu nho duérng ngang cua phan tir suy giam theo ty 1& (da bu dong nhéat).

5. B6 sung khéng gian/gbc ma cho phan tir dé dudrng chiéu rong bén ndi hurd'ng tdm cho dén khi
I&p day hinh dang.

6. Pudrng gi¢i han pham vi c6 nhidu bién déi. D6 chdng chéo goc thdp s& mé rong duong gidi
han

11.5.5 Diém dén diém khdng ghép (d8i xirng) --
Uncoupled point destination (symmetric)

Ung dung tiéu chuén: infills, monitor sidefills.

Tha tuc thiét k& diém dén diém khdng ghép d8i xirng

1. Hinh dang muc tiéu tuong ty nhu cdp hinh chir nhat néi véi ban 18 hay boomerang. Noéi that day.
2. Budng ddng nhat ndm cach mét nira téi chd diém nhdm ctia ONAX bang qua.

3. Chon phan tur ¢6 kha ning bao gém khu vure cuc bd nhu la soloist.

4. Tinh toan dé bao quat cua phan tr theo chiéu rong bén cta né.

5. Canh bén trong cla hinh dang hai bén phai gap nhau & gitra (trir khi dwoc che pha bdi loai
khac nhu frontfill).

6. Pudng gi6i han la diém ma diém nhdm ctia ONAX bang qua.

11.5.6 Diém dén diém khoéng ghép (bat déi xirng) --
Uncoupled point destination (asymmetric)

Ung dung tiéu chuan: két hop nhiéu array (hé chinh + delay, hé chinh + frontfill v.v).
Phwo'ng phap thiét ké diém dén diém khéng ghép bat déi xirng

1. Muc tiéu 1a viing chéng chéo gitra hé chinh va fill. Hinh dang ctia né da hinh thanh tir truéc bai
nhigu phan tcr.

2. Puorng doéng nhét 1a XOVR clia hé chinh va fill. Vi tri ctia nd phu thuéc vao mirc do 1ap day trong
vling chong chéo.

3. Nhdm huéng hé théng fill dé t6i da hoa viéc ma rdng pham vi bao quat t&i trurére trong khi van
lién két v&i hé chinh.

4. Hé théng fill phai cé du pham vi bao quat va quy mé céng suét phu hgp véi hé chinh tai XOVR.
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A1 Find frontfill start: 2.5 m to 1st row B1 Find U-Balc start: 3.5 m to 1st row Nde:mosunofcov«aoolshmby
Dyniry = 2.5m Dt = 5.0m Dyiry = 3.25M | D,y = 6.5m m""“&-f'}ﬂ“ case the *m:: V;mm
. on axis (the vertical coverage edge).
RNEL o 6.5m %
Gl gy 2.5m N BES 3.25m .4
A
A2| Calculate frontfill spacing: LAR x Dyry
FF B2 Caiculate U-Baic spacing: LAR X Dysery
s UB
G
b -
£ []
9 i
FF =
UB =
o«
§ -]
-
FF AR elements:
2.5m T 1.25x3.2m = 4.0m
3.25m 325m |
- ‘ Limit mn\: is
8 =2 [l == = Sowa
“ 2x2.5m =5.0m § ’ { [ don't carel
LUN U (100 ) :
FF : -
S us
90° @ 0° L ) o g
e T e,

Hinh 11.21 Tha tuc thiét ké ngudn line khéng ghép ddi xirng. Thi du vé (rng dung frontfill va dudi balcon.

Uncoupled point source design reference Example application [Du-y = 6.0m
Element Known unity ine (O Known spacing (S Dyry = 3.0m [
en unity line (D) spacing (S) ~ g e ,
Coverage |Splay Angle| Overlap % Spacing | Unity depth | Limit depth straight and curved line of mm FE |
= Cov - multiplier (M) | multiplier with a constant 3m unity Ene. . : ‘
Deog (FAR) | (deg) | spiayiCov s MxSxFAR | MxSxFAR [fil spacing and splay angles adapt to 3.5m. 00 BRI
%0°(1.4) (3 100% S=4m 50% 100% oy e oyl 3 :
90°(1.4) 9 90% S = 4m 57% 4 limit line is extended around the 3.7m. 4° | . ‘
—W)(1.4) 18° 80% S=4m £ 60% N 157% curve. — AR 1Y
90°(1.4) 27 70% | S=4am T | 1 2a% FF M| ¥
90°(1.4) 36° 60% | S=4m 80% 1 400% 3.5m,8° | : R Iy
90°(1.4) 45° 50% | S=4m 1 90% 1 Infinite Unity spacing varies — il
90°(1.4) 54° 0% S=am T 115% T Infinite Lo 3;9?3'2"‘9& : i
90°(1.4) 63° 30% | S=4m 150% i_Infinite varies from 0° to 12* 3.4m, 10° SN
90°(1.4) 77 20% [S=4m 225% | 1_Infinite FF b/ A
90°(1.4) 81° 10% 'S=4m 450% 1 Infinite 3.2m, 12° [3 77 42 ‘
1 1] . [y o {)
i H 3.2m, 12 FF oidlipn™ [ 1|
‘-" f{, - D““=8.8m 3.2m, 12* W (i ¥
_m ne v Y
{ X < 3.4m, 10° FF Y (o 4
= AP 2 3.5m, 8* FF ; )
el AV TV £ [n¥| FF : 7 e s
: X ae | /N ' Dy = 7.1m
............ g . . —~ : " \ X ,'-.‘l _‘
= S=4m ' [Dury = 3.0m ;. E2s
D“™=157% x 4m x 1.4 = 8.8m DYM=60% x 4m x 1.4 = 3.4m ™10, = 6.0m NS NI

Hinh 11.22 Tham khao thiét k& ngudn diém khdng ghép véi irng dung frontfill
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11.6 Hé thong chinh -- Main Systems

Heé théng chinh bao gdm tur array san van dong da ndng t&i loa gan tran don va moi kich ¢& va sé
lugng gitra array. N&u n6 dirng dau chudi thirc &n tai dia diém, d6 1a hé chinh.

11.6.1 Hé chinh trung tdm (C) -- Center main (C)

Hé théng chinh trung tdm l1a phan tir chinh cho hé théng mono va channel tiéng noi cho hé théng
L/C/R. Trong ca hai trwrd'ng hop, yéu cau bao quat déu nhu nhau nhung thay déi quy mo cong suét (hé
chinh mono can nhiéu cong suét hon vi n6 sé c6 &m nhac va tiéng noi).

Tinh néng tiéu biéu cua hé chinh trung tam

m Phan tir: (Ngang) Bac moét, hai, (Doc) chl yéu 1a bac ba hay hai. Bac moét chi 1a soloist.
m Loai array: (Ngang), ngudn diém ghép, (Doc) ngudn diém ghép bét déi xirng (t6ng hop).
m Pham vi bao quét: khéng giéi han.

m Hinh anh am thanh: & giira, nhung thurdrng cao do ¢6 gi¢i han vé tam nhin san khiu va nguéng
ha (gain before feedback).

m Thoi gian: dén san rét tré. Vi tri cao yéu cau chéng delay dé dong bo v&i nhirng ngudn live
tuong tu.

m Ty 1& pham vi: thap (hon). Vi tri cao gilr cho ngudi nghe gan hon kha xa (so véi L/R).
m XOVR dén frontfill: giam sy bién dang hinh anh trong hang ghé dau va ro ri 1én san khau.
m XOVR dén sidefill: loa L/R théng thudng dé 18p khoang tréng trong vung gan.

m XOVR dén delay du¢i balcon: Vi tri hé chinh cao nghia la chdng ta thud'ng méat tam nhin dudi
balcon.

m Dang tru¢'e chirc néng (Form before function): Kién tric su muén che gidu nhirng loa x&u xi clia
ching ta. Burng rao t6i trong doé!

m Khéng pho bién: Khéng ai muén mix n6. Chi dinh r6 khi khéng cé L/R.

Hé chinh trung tdm mono la array ctia 6ng ndi ban. Co rét it bién luan, n6 da t6i uru viéc dé hiéu
giong ndi t6i da. Pay cé thé 1a lira chon t6t nhat cho &rng dung chi bdng phat Am, nhung khéng nhat thiét.
Tinh dé& hiéu c6 wu tién réat cao nhung tiéng ha (feedback) luén xuét hién trurére thei diém do. Va ching ta
dang gép réc ri I&n néu tiéng hi dén trude khi chdng ta c6 du gain. Cum trung tdm cao, it dinh huéng
chinh dan dén ré rang va dua nguy hiém cho gain 4m thanh. Phurong phap phan loai ching ta co thé danh
gia suy thoai tin hiéu L/R chéng lai tiém ndng gain cao hon va chi phi thué ting khi ban nhac dén.

Ly do chi dinh hé chinh trung tdm dién hinh

m Mot phan clia hé théng L/C/R.

m Balcon 360° hay balcon bao vong cuc ky khdng dé lai ché cho hé théng L/R.
m Toa nha di san khéng cho phép treo L/R.

m Ai d6 da c6 nhirng ky niém dang nhé vé loa Altec.

Chiéu cao cua hé thdng trung tdm déi khi la bién mé. Trong hau hét trwdng hop, cau tra 1o cua
ching ta la "cang thdp cang t6t", thugrng bj han ché bdi tam nhin cua dén follow spot hay thi trang. Toi
nght c6 thé cho cum trung tdm qué thdp, nhung téi khdng nght t6i da tirng thdy n6. Diéu nay cho phép
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ching ta xac dinh pham vi bao quat, nhdm huéng, goc mé va quy mo céng suét. Tham khao hinh 11.23
khi ching ta buéc qua quy trinh thiét ké.

11.6.1.1 Nhdm huwé'ng ngang -- Horizontal aim

1. Nhan FAR dong nhat da bu vai ty 1& viing chai phuong sai téi thiéu.
2. Nhdm huéng né vao trung tam.

11.6.1.2 G6c bao quat ngang -- Horizontal Coverage Angle

Xtr dung phuong phap bao quét cta loa don (phan 11.3.1) d6i véi bat ky cdu hinh ngang moét
chiéu réng nao (thi du: dai loa array line). Xtr dung phuong phap ngudn diém déi xirng hay bét d6i xirng
(phan 11.4.1) cho array ngang.

Phan tich vung bao quat & chiéu sau trung binh. Phurong sai gitra ONAX, OFFAX nén la <6dB.
Né&u phuong sai > 6dB thi chi dinh hé chinh rong hay b sung bang sidefill.

11.6.1.3 Nhdm hué'ng va bao quat doc -- Vertical Aim and Coverage

Xtr dung loa don (phan 11.3.3), nguén diém bét déi xirng (phan 11.4.3) hay phuong phap nguén
diém téng hop (muc 11.4.4).

11.6.1.4 Chiéu rdéng bao quat ngang -- Horizontal Coverage Width

Chung ta sé can phai tinh toan dé rong ving bao quat trén san dudi array dé coi phai bao quat
bao nhiéu chd ngdi bang hé théng sidefill trén san. Xur dung phurong phap chigu réng viing bao quat bén
(phan 11.3.5) t&r duGi cung array t&i XOVR frontfill/hé chinh.

11.6.2 Hé chinh trai/phai -- Left/right mains (L/R)

Hinh dang phong déng vai tro nho trong Iwra chon L/R nhurng phan 16n ngudi sé nghe ca hai. Hinh
chir nhat co ban 1a than thién nhét va hinh quat réng t& nhat. Hinh quat réng thuérng doi héi phai sidefill,
centerfill va/hay infill 3 mé rong ving bao quét va dong khoang trong.

Tinh néng tiéu chudn cua hé chinh trai/phai
m Phan tir, loai array va pham vi bao quét: Giéng nhu hé chinh mono.

m Hinh anh am thanh: Khoanh viing manh cho méi bén do hiéu &rng uu tién (ngoai trir khu vure
trung tdm nhd).

m Thoi gian: Co thé dén san sém néu treo thadp. Thém delay dé dong bd véi nhirng nguon live
tuong tuy.

m Ty |& pham vi: Bién thién. C6 thé cao néu hé chinh & thdp hay thdp (hon) néu treo n6 cao. That
day.

m XOVR dén frontfill: Giéng nhur hé chinh trung tam & trén.

m XOVR dén sidefill: Co thé phdng ra (ghép) hay loa san (khéng ghép), néu can mé rong ving bao
quét.

m XOVR dén centerfill: Phong ra gilra san kh&u dé 18p khoang tréng gitra L/R va frontfill.
m XOVR dén delay du¢i balcon: Vi tri chinh thap c6 thé giam bdt nhu cau hé théng duréi balcon.

m Phé bién: Khéng ai bi sa thai vi ho ¢c6 y twdng dién rd vé viéc xac dinh L/R.
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11.6.2.1 Chiéu cao hé chinh -- Mains Height

Heé trai/phai c6 nhiéu tuy chon chiéu cao hon hé trung tdm. Phia ngoai man san khau tao co héi dé
di chuyén n6 xudng dudi. Vi vay, day la thoi gian dé thao luan treo hé chinh cao bao nhiéu.

Chiéu cao hé chinh c6 nhiéu y nghia thiét ké. C6 sy danh déi moi luc moi noi. Hé chinh thap co
uu diém vé hinh anh am thanh, nhung ty 1& pham vi cao lam phia trué'c nghe 16'n 1én. Hé chinh treo cao co
van dé vé hinh anh va co thé bj tré bira tiéc, nhung cé uu diém vé marc do 16'n va loai trir phurong sai am
phd. DU sao di nira van c6 thé dat nguéng ha (Gain before feedback) cao. Vao nhirng ngay cd xua, sy
Iya chon cla ching ta la hé trung tdm giét chét hinh anh hay hé L/R 1am hu tai trén san san khiu. Hé
théng hién dai c6 thé kén va chon dé cao thda hiép t6i wu.

D7 nhién, hinh dang phong ciing gép phan. Tim trung binh trong trud'ng ho'p nay c6 nghia la tim
chiéu cao & gitra. Ching ta ¢8 géng trai réng vung bao quat theo chiéu doc sao cho déng déu. Khéng don
gian nhu ban tur chiéu cao trung binh vi gh& ngbi trén cao nhiéu hon ghé ngbi thdp. Digu nay khién ching
ta phai quay Ién, héa thanh vi tri phong xa an toan va dang tin cay hon.

Hay so sanh hai thai curc trwrée khi ching ta di dén gitra: loa & do cao cta hang ghé trén cling so
v&iloa trén san. Ngu&i nghe phia dudi so v&i phia trén loa. Tuy chon hé chinh treo cao c6 ty 1&é pham vi
thdp hon, chéng phan déi tran t6t hon, hinh anh toi té hon, t&i san nha tré va rdi ro d6 vao san khau. Hé
chinh thdp (khéng, khdng dé an trura) phai dung san dé c6 thé ra phia sau, nguy co hat anh sang Ién tran
nha (néu c6 thé gidu n6 & do), nhung lai c6 hinh anh tuyét voi.

FAR=25 (45%) Fan shape 100 wide for a single element.  The forward section wil il this wide rectangie. Sidefills Sidefil and rearfills complete the 360" coverage from the center.
Single 45° main  Needs a coupled point source (2x 80%) and rearfils wil complete the coverage Power is scaled proportionally for the sides and rear.

W sy pled point source., B-element asymmetric coupled point source.
center. FAR #0.33 (450'1) section is a coupled point source (hor plane). Highly symmetric shape Asymmetric splay creates the rectangle

Hinh 11.23 Thi du thiét ké hé chinh trung tam cho mét phing ngang
Mim cw&’i va nhan mat — Smiles and frowns

Loa c6 m6 hinh doc 40° cé thé thém hay b&t mo hinh vai dé ma khéng cam thay xic dong. Khong
thé noi twong tu vé ludng am loa hién dai twrong xirng theo siéu dinh hudng. Néu ching ta déi né vai do,
n6 sé& cam thay vui hay budn. M6 hinh cua nd cé thé nhan mat hay mim cudi, tuy thudc vao hudng cua nd
dén hinh dang. DAy la hinh hoc 3 chiéu nén ching ta hay lam theo tirng bué'c (Hinh 11.24).
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Nham huéng ONAX doc cho loa la phdng, bang qua mét phang ngang (trir khi né la horn wacko).
Dat loa vao ban xoay va xoay n6, ONAX sé xoay quanh phong theo chiéu cao loa (néu loa khéng nghiéng
Ién hay xudng). C6 chir "néu" I6'n & d6. Loa goc réng sé xoay quanh phong theo chiéu cao cua loa (phan
dé&) nhung ¢6 thé & nhiéu do cao khac nhau trén toan bé phong (phan khé). Loa ndm & trung tdm cua mot
phong tron thu hat 360° & cung dé cao sé cho mét dé nghiéng nhéat dinh. Nhung chiéu cao sé bién doi néu
loa khédng ndm ding giira, va/hay nhirng birc tuéng cach xa khac nhau. Géc nhdm bét bién nhung chiéu
cao phia trén loa tang Ién theo khoang cach (thi du: tang 1m cho méi khoang cach 10m). Nham loa huéng
Ién c6 thé di dén nhirng ghé ng6i & pham vi 10 va 12m, t&i d6 cao 1 va 1,2m. Lam sao xay ra diéu do?
Phia bén trai hé chinh, gan hang ghé cudi cung bén trai hon 1a ghé gitra. Chd ngdi c6 cung dé cao véi loa
nhung khéng cling goc do vai loa. Bay gior ching ta thdy ONAX c6 goc khong déi nhurng do cao thi khong.
Mim cudi. tang dé nghiéng va/hay tang ty 1& pham vi ngang 1én sé lam nu cudi I6n hon. Nghiéng xuéng
lam n6 nhan mat va dinh huéng phang sé dé lai cai nhin tréng réng.

Diéu nay co y nghia that té cho loa dang ké, du muc dich la bao quat hay tao khe ho (thi du nhu
tranh balcon). Chung ta c6 thé khong dat dugc muc tiéu, va ching ta khdng thé bé I& nhirng cai da hy
vong. C6 thé nghiéng loa trung tam Ién trong phong hinh quat (hay balcon) va duy tri ONAX bat bién trén
mé&t phang nghe. ONAX tang Ién néu tudng phia sau phang. Hé chinh L/R gan nhu chic chin sé mim
cuoi khi nghiéng 1én, trir khi turdng phia sau la 16m vao (nghia la bén canh sau hon & gitra). Da. Sé phat
dién.

Chién lurgc tranh né balcon c6 cung védn dé; Chi la chung ta dang nhdm vao XOVR (khe h¢) &
balcon. Tranh khoi balcon clia chiing ta sé trg thanh tranh khan gia néu khe hé nay nhan mét hay cudi.

Hiéu trng chiéu cao cua loa (mim cw i va nhan mat)

m Phang: Loa ndm trén mét phéng nghe, khong ké chiéu sau.

m Cudi: Loa ndm duéi mét phang nghe. Ngudi nghe & nhigu chigu sau khac nhau (tir tam nhin

cua loa).
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30% further than the center to ! - T il
reach the comers (52/40 =1.3) i = ' ! 4 kMz, 24x24m
The near position ranges up 1o P e — et
53% dr"er'?oeoce and .sme?o«e Comer | | Center Ta) {Comov | Center |
more sirongly alfected. The same vertical spacing is used but now the The effect may be lessened if the rear seating is rounded (less
speakers are closer (o the rear of the hall, which difference from the center 1o the comer), but only if the speaker is
increases the bending horizontally centered, For LUR systems the comer may be coser and

the center more distant. It's not so bad. Just remember to smile!

Hinh 11.24 Mim cudi va nhan mét. M6 hinh uén cong do chiéu dai dudng dan khac nhau.
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Thiét k& clia chlng ta can phai nhin thdy diéu nay. Qua dé xac dinh hinh dang giai phdu & ché do
mat cét 2-D, rét cudc sé mim cudi theo cach cua né dén nhirng noi khdng ré trong dia diém. Ching ta
khéng thé dirng lai, nhung déi khi cé thé giam thiéu n6 bang cach han ché dd nghiéng trén nhirng loa
phéng xa nhét (c6 goc hep nhat).

Chiéu cao hé chinh c6 anh huéng dén 16i un cong manh nhét. Hinh dang cudi/nhan la d6i xirng,
nhung khéng rdi ro. Nu cudi trén hang ghé cudi cling dét ra nhiéu nguy hiém hon vai cai nhan mét & phia
tru¢re. Phia sau 1a chd c6 mot mirc do, hai van dé, do loa phong dai va hep. Giam t6i thi€u dé nghiéng Ién
xuéng lam giam nguy co trén hay dudi bao quat. Co thé dua lgi ich tiém &n nay vao quyét dinh chiéu cao
cum loa. Hé thng chinh ghép néi muén khe hé quanh balcon nén tim chiéu cao nao lam cho khe hé trong
array di vong quanh chiéu cao cuia balcon. Digu nay chac chan khe hé & lai trén balcon. Tao khe hé sé it
hiéu qua (va co thé suy giam) néu phai nghiéng goc khe hé 1én hay xudng dén muc tiéu.

Ty chirng minh diéu doé:

1. LAy céi bat laser va nhdm thang no vao tuéorng. Léc ngang né tir bén nay sang bén kia. Mé hinh
la dudng thdng.

2. Tr& lai & gitra. Nhdm vao dudng nao c6 thé nhan biét, chdng han nhu twdng/tran nha. Lic lai
lan nira, c&n than duy tri laser cing mot géc. Luu y, diém sang khdng & trén khép khi ban lac
ngang. N6 mim cu&i di 1én. Khong phai ban, ban yéu. N6 la hinh hoc.

3. K& tiép nhdm vao dudng bén duéi va lap lai quy trinh. Ban da lam né nhan mat, bay gié, ban la
anh chang keo kiét (meanie).

11.6.2.2 Nhdm hu'é'ng ngang -- Horizontal Aim

Trai bao pha bén trai va phai bao phu bén phai. Ching ta da thao luan trude day vé that té dang
budn ctia &m thanh stereo hoat déng trong irng dung ca nhac ra sao (phan 5.4). Vi vay, chiing ta sé chia
do6i phong va nhdm huéng mdi hé chinh qua dudng gilra-gitra twong (rng. Cach tiép can nay tao ra ty 1&
can bang bao quéat dudi va vurot qua tr trwdre ra sau. Trong trudng hop nay, co khoang lugng phan doi
turdng that té va phan doi twdng 4o (ro ri tir canh bén kia). Nhirng ngudn ctia phuong sai gon ngang déu
can bang.

C6 so héi hgp ly vé su bao quat ngang qua mdrc, ban tung Ién hai bén twdng. Diéu nay co thé lam
ngudi thiét ké hé théng L/R quay loa vao bén trong dé tranh bj nhu vay. TANSTAAFL cho thdy ching ta
chi can bd sung vai rd ri bén trong nhét dinh dé ddi 18y su ro ri ra bén ngoai (tiém nang), nghia la phan doi
turong. Ching ta phai dat cau hoi: Cai nao toi t&é hon? D6 1a phan doi that sy chéng lai sur uén gia (dén tré
tir canh ddi dién). Hay kiém tra moi cai. C6 hao hut HF trén t4t ca duéorng dan dé thoat ra ngoai. Mat bén
hong cé hép thu khéng? Ching ta sé nghe phan doi clia nd tryc ti€p hay phai dgi cho dén khi no thoat ra
khoi blrc twdng phia sau? Chung ta it khi phai lo néu HF bi hap thu va ching ta khéng nghe thay né cho
dén khi n6 thoat ra khoi blrc twérng phia sau. "Twdng" cho uén gia (faux-flection) 1a duorng gitra phong. D6
la tdm guong hoan hao, khéng hép thu gi ca. Ching ta cang xoay L va R vao bén trong, ching ta dang
dua HF trén truc vao tdm gwong nay cang nhiéu. Nhu t6i da néi trrée day: co tieém nang tir turong so vai
diéu chac chan tir phia déi dién? Ca twdng déu khéng con nira. Phuong phép tiép can gitra-gitra lam
giam phuong sai mirc dé/am phé ngang va can bing phuong sai gon ngang (Hinh 11.25).

11.6.2.3 Goc bao quat ngang -- Horizontal Coverage Angle

Phén tich vung bao quat trén khéng gian chia doi (nhu trén). Trai: X&r dung phuong phap bao quét
loa duy nhét (11.3.1) cho dai loa array line don (bac mot). Xir dung phurong phap ngudn diém dsi xirng
hay bét dgi xirng (11.4.1) cho array ngang. Phan tich pham vi bao quat & chiéu sau diém gilra. Phuong sai
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gitra OFFAX L, ONAX L va XOVR LR phai <6 dB. Néu I&n hon 6dB, thay hé chinh réng hon hay b8 sung
vé&i side va/hay centerfill.

11.6.2.4 Nhdm hwé'ng doc -- Vertical Aim

X&r dung phuwong phap twong tu nhu hé chinh trung tam & trén. Mong ty 1& pham vi cao hon néu
hé chinh L/R thdp hon hé trung tam.

11.6.2.5 Bao quat doc -- Vertical Coverage
Xt dung nhirng phuong phap giéng nhu cho hé chinh trung tam.
11.6.2.6 Chiéu rong bao quat ngang -- Horizontal Coverage Width

Phai danh gia chiéu réng bao quat canh bén & day doc cua hé chinh (VBOT (11.3.5) dé xac dinh
xem centerfill va/hay sidefill phai bao phi gh& ngoi gan phia ngoai frontfill. Thém centerfill (hay sidefill) néu
chiéu réng vung bao quat khéng dén trung tdm (hay bén).

11.6.3 Hé th6ng chinh trai/trung tam/phai (L/C/R)

Thiét ké hé théng L/C/R chinh xac la nhirng cai ma tén ham y: trai, trung tdm va phai. Két hop
nhirng quy céach thiét ké trwré'c dé tao ra hé théng da channel, cé thé tach Am nhac va giong néi. Sai lam
phd bién trong thiét ké L/C/R l1a channel trung tdm c6 pham vi bao quét khéng day du (nhu trung tam khong
du rong hay khong cd sidefill trén san). Sau do ky sur thém tiéng noi vao hé thdng L/R, tao ra phuong sai
gon I&n va moi cai xuéng déc tir do. Birng ban tam. Am thanh I6n sé diéu chinh no!

[B1| Midse (wice) (D] inward (narrow)

Narrow room requires only 30° speakers. The room needs at least 60* Same room as B with speakers moved A wide room with just enocugh speaker
Large gap in center if speakers are moved  speakers. 90° speakers are used and onstage. Outward splay distributes the  to fill it. Centerfill needed to fill the
ffstage. Wide speak create overlap the overlap is evenly distributed. overlap evenly. gap.

Hinh 11.25 Thi du thiét k& hé théng chinh trai/phai (L/R) cho mét phang ngang

Mix trén hé théng da channel la chi thi vé d6 I&n phirc tap hon va L/C/R khéng ngoai 1&. Vai
channel mix dién tir trong console va nhirng &m thanh khéc trong phong, va nhirng loai khac c6 cé hai.
Ngubn trén san khdu c6 thé thém I&p khac nira. Su twong tdc &m thanh cua tin hiéu twong quan da du
phtrc tap nhurng it nhét nd cling 6n dinh va c6 thé dy doan dugc. Hé théng da channel c6 nhirng tuong
tac khéng gian thay déi theo tirng channel, theo tirng khoanh kh&c trong phong. Ky su/thiét ké can thoi
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gian di b6 trong phong va khdm pha ma tran khéng gian. Khdng c6 vj tri mix nao la dai dién hoan hao cho
toan b phong, cho bat ky hé théng nao, thdm chi hé théng mono, nhung gidi thich chi yéu lién quan dén
phuong sai &m phd. Vi tri mix cho da channel phai dai dién cho ca hai: can béng channel ciing nhu am
phd twong irng clia n6. Néu vi tri mix & trung tam thi giong hat sé nong & ché khac. Pa channel Ia thiét
thure va thuan Igi cho nhirng san pham dai han dang ti€én hanh, noi thei gian ky thuat va dién tap du dé
quay no6 vao. Kham pha ra ky su nhac pop khéng cé th&i gian thich rng véi khdng gian chua ré nhu vay,
dac biét déi véi viéc truyén tiéng ndi quan trong. Ho mong mix trong console, tirc 1a L/R. Hé théng L/C/R
dua cam db khing khiép nhirng ki su di tour luru dién déu cé quan tam dén L/R. béat ky ki sur nao ciing
kho chéng lai co hoi co thém céng suét, vi vay ho co thé bi cam db guri két qua L/R vao hé théng trung tam.
Két qua bj phuong sai gon lén.

Hinh dang cua phong gop phan I&n trong kha nang ton tai cua L/C/R. Chir nhat 1a than thién nhat
va hinh quat rong thi it nhat. Phong hinh quat thud'ng doi hoi array trung tdm réng gép doéi, lam tang chi phi
va chi dé lai lrgng nhd ghé ngdi nghe L/C va R. Bay gi¢ 1a luc dé can nhac wdc mo L/C/R cua ban, néu
ban tim ra tat ca hé théng chinh can mé réng hudng tdm. Nhirng hé théng nhu vay sé lan truyén ra ngoai
qua nhigu, khd mix &m thanh cho t6t. Hay dat nhirng cay violin ra khoi san khau, ca si ndm & gitra san
catwalk va gian kén bén ngoai san kh&u. Gio day &m thanh c6 ve t6t hon.

Chinh sach riéng cla t6i 1a hé théng L/C/R chi danh cho ngudi I&n ung thuén, nghta la dia diém
hay chuong trinh sé do cling nhan vién diéu khién méi dém. Nha hat ca nhac, phong trurng bay danh riéng
(nhu Vegas), cong vién gidi tri va nha thd la nhirng (rng vién chinh. Quan an trén duong (roadhouse) &
dia phuong, khéng (Hinh 11.26).

Tinh néng tiéu chuén cua hé théng L/C/R:

m Chién lurgc da channel: L/R cho &m nhac va C cho tiéng noi 1a phé bién nhat.

m Yéu cau su quen thudc: Mix c6 ca dién 1an am thanh, thém phurc tap khdng gian.
m Can hé trung tdm cé do bao quat day du: Phi toan bé phong hay chi phu tai ban.
11.6.4 Nhiéu hé chinh -- Multi-mains

Chung ta c6 thé md réng dén ba hé chinh, rat don gian khi trai va phai khong bao quat da. Chung
c6 thé gén nhén trai, gitra va phai, nhung nhidu hé chinh (mono) khdng phai la L/C/R (nhiéu channel). Sy
khac biét Ia chirc nang, khong phai hinh thirc. Ba channel bao gom nhirng khu vurc twong (rng clia né nhu
la b&ng nhau, v&i chuyén déi crossover & gitra. Thudng tim thdy cai nay trong nha thé hinh quat ¢é san
khdu day sau vao trong nha. Khong co ¢ nao phai dirng lai & ba. Téi da thurc hién tuyén dudng diéu hanh
vGi hon 100 hé chinh. Nhigu hé chinh la phién ban vi mé cua line khéng ghép, hay ngudn diém. Phan tir
c6 thé la array don hay ngudn diém ghép. That dé hinh dung nhigu thi du vé& nhiéu hé chinh trén mat
phdng ngang, nhung cé vai (rng dung trong mét phéng doc. T4t ca déu lién quan dén balcon, co thé chia
hé chinh vao hé thng trén va dudi cé kich ¢& twong duong. Phan tir trén va phan dudi co thé la don hay
nhiéu hon & ca hai mat phéng va két hop duéi dang ngudn line hay ngudn diém khéng ghép trong mat
phéng doc. C6, c6 thé co ngudn line khdng ghép déi xirng clia ngudn diém ghép bt déi xirng (hinh 11.27).

Tinh nang tiéu chuin cta nhiéu hé chinh

m Chién Ilrgc L/R mono hay lap lai: DU bdng cach nao, thiét ké hé théng cling xoay quanh mé hinh
mono.

m Han ché pham vi: Phan tir vi moé khong ghép, nghia la t6i wu hda ving bao quét gilra duong
déng nhat va gi¢i han.
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Center channel is high cluster and low

sidefills to cover the neariouter seats

2 x 90" elements @ 45° @ 6m (spacing L and R do not each cover entire room. Frontfil has L/C/R matrix feeds. L/R system has infill (not shown).
due to scenic element). Overlap in the back half of the room. C channel requires U-Balc due to blockage.

"m.mmwh’.
mains must cover this depth all the way across,

width:

90" elements (1.4x lateral multipher) |
Range to VBOT = 9.5m

o Lateral wicth = 1.4 x 9.5m = 13m

Mains VBOT is 2* row. Lateral width of mains must  Three clusters lack the required lateral 4 x 90" clements @, 8m @ 35°.
cover this depth all the way across. width, Four are nearly a perfect fit. Coverage is even over the fan,

Hinh 11.27 Thi du vé thiét k& nhiéu hé chinh, tap trung vao nhu cau sé lugng cua cum loa hé chinh

11.6.5 Hé chinh cao/thdp -- Upper/lower mains (UpLo)

Nhigu hé chinh ciing c6 thé dirng thdng, mac du ching ta khéng thé mé réng ra ngoai trén hai
phan tir. M& réng chiéu doc ciing do hinh dang phong, trong trud'ng hop nay cé dang phong rét cu thé:
balcon. Moi ngu¢i déu thich dura hé chinh vao trai va phai, nhung cao va thap, khéng nhigu. Phan nay mo
ta sy danh déi lién quan dén chién d&u véi balcon. Ching ta dang néi vé hé chinh L/R. Khéng co cai goi la
hé trung tdm th&p. Hé chinh trung tdm giai quyét bao quat balcon vai sidefills L/R gan san va rat nhiéu do
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delay. C4u hoi cho hé chinh trai la khi tir bd, khong ghép nira. T4t ca chidng ta d&u muén ban nhac & sat
bén nhau, nhung déi khi nhirng thanh vién can dudng ai ndy di.

11.6.5.1 D6c do'n va déi -- Single and Double Slopes

Mét phang nghe dién hinh c6 do déc, ting theo khoang cach. Chung ta giai quyét hinh dang nay
béng ngudn diém b4t d6i x(rng. Mt phang nghe don gian nhét co6 do déc bat bién, gia ting nhat quan theo
khoang cach. Ching ta thuéng gdp céai phirc tap hon, véi déc & dang sau déc hon déng truée. Ngudn
diém ghép co thé thich (rng véi hinh dang nay bang bé sung sy bat déi xirng, tham chi véi khac biét dang
ké v& ty 1& déc tang (Hinh 11.28).

Balcon thém mét phang nghe thir hai, dé 1a chd bat dau ric réi. Bay gi¢ ching ta da c6 hai déc, 1a
hinh dang kéu goi tach né ra. Cé hai chién lurgc chinh: Diéu tri hinh dang nhu mét déc phire tap (va van
ghép) hay coi n6 1a nhirng ddc riéng biét va giai quyét no riéng biét (tach ra).

Chung ta c6 thé gilr array hé chinh ghép bang cach cay mét dudng phu hgp nhat, xuyén qua
nhirng chi tiét cua balcon. Mat thdp cua dudng nay la phurong sai mdrc do (phia truéc balcon sé nghe I6n
hon) va phuong sai gon (phan doi phia trurdre balcon). Mat cao l1a mé rong giai tan sé trong ving ghép noi
béng cach gilr tat ca ngudn gan nhau. Balcon sau lam tang phuong sai mirc do. Balcon cao phan déi lam
tang do gon. D6 la diéu chang ta dang dwong dau. Sau qua la bao nhiéu? Lam sao chiing ta biét khi nao
mat tién balcon sé& cho chiing ta rac r8i? Ching ta sé c6 thé quén dau ching ta quanh &m thanh balcon khi
thdy am thanh bao boc chinh né, chung quanh balcon.

D&c doi cd bén méc quan trong: VTOP1, VBOT1, VTOP2 va VBOT2. M&i méc c6 goc va pham vi
doc dao so vai hé chinh, va méi cap co goc truyén va ty 1& pham vi duy nhét, twong irng vé&i nhau. D6 la
quan hé clia cép bén trong (VBOT1 -VTOP2) c6 bién dang. Hay néi vai con s6 va coi két qua (Hinh 11.28).

Ching ta bt dau bang cdp déc twong tu, x8p chdng trure tiép vao nhau (hinh 11.29 (B)). Méi loai
cé ty 1& lan truyén 20° va ty 1& pham vi 2:1. Dét loa cla chiing ta & gitra dé n6 bao gém tir VTOP1 (+ 20°)
dén VBOT2 (-20°), v6i ty I& pham vi 2.8:1 (9dB). O gitra la VBOT1 (+0°) d&n VTOP2 (-0°), ¢6 ty 1& pham vi
1.4:1. Chung ta biét cach giai quyét ty 1& pham vi 6dB lan truyé&n qua goc truyén 40°. Lam sao chiing ta giai
quyét viéc thay déi 3dB, xay ra trong goc lan truyén 0°? Ok. Khdng thé la 0° vi balcon phai du bé day dé
gitr con ngu&i, nhung no ¢6 thé rat, rat nho.

11.6.5.2 Ty lé tra lai -- Return Ratio

L&ng nghe hé chinh. Gan b6 cung nhau. Day la nhiém vu cua ching ta: di siu rdi dan dan dén gan
hon cho dén 20° r6i di sau lai ngay 1ap tirc va cir 18p lai. Néu ban khéng tin day 1a nhiém vu bat kha thi thi
thém ty 1& pham vi cho dén khi ban dau hang. Balcon phia truéc rong hon cho nhigu goc dé lam viéc hon,
nhung v&i ban bé nhu thé nay, nhirng ngudi can ké thu.

Hay thyrc hién thém mot diéu chinh, dinh hinh va lam bai tap Ian nira (Hinh 11.29 (A)). Goc san
phia dudi di trdr 1én, vi vay dau cla no6 so hang véi phan day cua tang trén. Khac biét la gi? VBOT1 va
VTOP2 van & 0° nhung bay gid n6 cé ty 1& pham vi 1:1. Khéng con dudng zig-zag & gitra. Ching ta chéc
ch&n sé& bao gdm diéu nay v&i hé chinh don. N6 ciing khéng phai la balcon nira nhung né cho thay co ché,
ty I& tra lai, chi s6 chinh khi tach array. Méi inch ching ta trugt trén tang trén phia truéc lam tang sy gian
doan gitra VBOT1 va VTOP2. Nhirng buéc ngodt s&c bén trong viing bao quat doi hdi co lap goc va ching
ta khéng c6 n6. Ty Ié trd lai (theo dB) dinh Iwgng mirc dé khac biét cua balcon, buéc ching ta phai vuot
qua. Ching ta c6 thé thdy mét duorng phu hgp nhét xuyén qua balcon ngén véi ty 1€ tra lai nho va gitr
array cung nhau. Khong thé xoa dju ty |& tra lai tor 6dB tré 1én (Hinh 11.29 (C)).
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Hinh 11.28 Thi du (rng dung véi hinh dang d8c dirng déi. Nhiéu balcon ngén c6 ty 1& pham vi gan nhu déi
xtrng (1:1) trong khi san nha bat déi xirng cao (> 2:1). Co6 thé chia bao quat gilra hai déc.

11.6.5.3 Lwa chon phu cho hé chinh cao/thdp --
Secondary Options for Upper/Lower Mains

Van con nhirng lyra chon ngdn dé phéa vé. Chang ta co6 thé giao bén ngoai bao quéat cho hé khéc,
d&c biét la khu vire duréi balcon, co thé bao phu béi delay. Khu vure bi delay s& ndm ngoai sy quan ly cua
hé chinh. VTOP2 di chuyén gan hon, giam ty 1& pham vi va mé goc Ién, tién thudng gédp déi. Néu delay cd
thé mang lai ty I& tra lai trong gi&i han, chldng ta cé thé chju dung n6 nhu hé chinh don (Hinh 11.29 (D)).

Chiéu cao hé chinh ciing c6 vai trd. Ching ta da xem xét hé chinh & gitra. Bi 1én lam giam sy
chénh léch goc truyén gitra VBOT1 va VTOP2 (nhu 12 n6 chura du nho). Bi cao hon sé dan t&i che khuét
(chan duéng nhin tGi loa) bén dudi, lam giam ty 1€ tra lai do giam d6 bao quéat. Delay chuyén tur tuy chon
sang bat budc. Sy khuéch tan nghiém trong ha thap khu vuc dudi balcon va khéng nén coi la danh déi
céng bang cho gain ty 1& tré lai. Di chuyén hé chinh duéi dudrng balcon chdc chan dudng vién di ra sau va
ma& réng goc truyén (bay gior hé chinh cé thé nhin thdy tran dudi balcon). Ty 1é tra lai cho thdy khéng co cai
thién va do bao quat clia balcon sé kho hon. Pang san phang déc c6 mirc do cao hon (tir POV hé chinh).
MUrc dd cao hon doi hoi sy dinh hinh ndng hon vi giam goc va téng ty 1& pham vi. Sy bat doi xirng nghiém
trong nay rét kho vai mot déc don. Kho thure hién yéu cau hé chinh lam diéu do trén [au va trén san nha.

C6 can nh&c khac lién quan dén chigu cao: mé hinh bao quat udn, tru¢c day goi la "mim cudi va
nhan mat" (nh¢ lai hinh 11.24). Digu nay co lién quan dén dinh huwéng cao va thdp ddi vai mét tién cua
balcon (va nd lyc tranh nd cua ching ta). Chi ¢d hé chinh trung tdm c6 thé 1ai hudng chinh xac dé vuot
qua ty 1é tra lai cao. Vi tri cao hay thap lam cho vling bao quat chuyén tiép xuét hién & nhiéu dé cao khac
nhau trén toan phong.

Pay la an ui cho bai tap nay. T4t ca khong bi méat khi ching ta nang cd tréng va chia array vao
nhirng phan cao va thap. Thay vi c6 gang bat array lam diéu gi d6 ma nd ghét (d6c déi), ching ta sé c6 hai
array la nhirng céai no thich: nguén diém bat déi xirng cuing dé déc. Phurong sai gon & low end c6 thé la gia
rat nhdé cho khoan hoan tra nay.

FR
Sound & Lighting



Chwong 11

VTOP ‘Doubla slope: VTOP A
A: 20° coverage, 2:1 range ratio (6 d8)

B: 20° coverage, 2:1 range ratio (6 d8)
lRetum ratio: 20m/14m, 1.4 (3dB)

E Single slope:
A: 20 coverage, 2:1 range ratio (6 dB)
B: 20° coverage, 1.4:1 range ratio (3 dB)
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B: 20° coverage, 2:1 range ratio (6 dB)
|C: Ubalc covers last 8 meters
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28m @ +20°

A: 20° coverage, 2:1 range ratio (6 dB)
B: 20° coverage, 2.8:1 range ratio (9 dB)
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Hinh 11.29 Thi du vé quyét dinh hé cao/th&p. Trong moi trudrng hop, c6 nhu cau bao quat 20° & trén va
duéi vi tri loa. (A) Hé chinh don c6 thé bao gdm ca déc bat bién. (B) Ty lé tra lai 3dB & du thdp, khdng bat
buéc phai chia tach. (C) Ty 1& tra lai 6dB cho thdy phan chia la t6t nhat. (D) Loa dugi balcon giam ty 1& tra lai
xuéng 3dB (khong yéu cau chia tach).

Quy trinh thiét ké co ban la cai banh c6 hai I&p. Phan tich hé cao va thap riéng biét va c6 quy mo
cong suét trong dwong. Trong vai trurdrng hop, ¢é thé di chuyén phan hé chinh cao vao trong nha sau hon
(vi n6 bat dau & balcon). Pay 1a cdng suét va ty & tin hiéu/tap &m mién phi, mi&n khéng tén hai hinh anh
(hinh 11.30).

11.6.5.4 Mat tién cua balcon

Co céach dién dat cli dé t6ng hop cach nhin ctia ki sir &m thanh vé diéu nay: Mat tién balcon t6t
duy nhét la mat tién balcon chét. Balcophobia la can bénh nghiém trong trong cong déng &m thanh. Nguoi
thiét k& gang hét sirc dé tranh nhirng cai ma ky thuat tinh &m ciing géng cai dat hét sirc: phia trudc balcon
sdng dong. Tat ca chung ta déu bj thiéu chay vi cai nay, do dé, n6 dang lam vai doan van dé dua nhirng
cai nay vao quan diém ding dan. Vai balcon 1a doc hai trong khi nhiéu cai khac lai vé hai, nhung nhiéu
ngu&i trong ching ta d6i mat ca hai loai.

Balcon x&u thi cao, séng déng, khdng dang chi y (mot goc, khdng khuéch tan). Kinh va st thép:
x&du. N6 cb goc do xdu déi véi loa clia chung ta, giri &m thanh quay lai trén san khau. Toi té nhat 1a balcon
phang, cong trong phong hinh quat v&i san khau 1 tiéu diém cta n6. Qua ranh sau cau vong c6 roi.

Balcon tét thi ngan, chét, khuéch tan, day thiét bj anh sang, da giac va nghiéng dé doi tra am thanh
cla ching ta mét cach vo hai vao khéng khi mé nhu tran nha. Banh gia bé mat séng dong cua balcon &
dia phuong ban. N6 vé hai du¢i 500Hz khi n6 cao hon 0,5m. Bigu quan trong khéng lam tén thurong dén
thiét ké& dé tranh cai gi d6 sé khéng lam ban tén thuong.

Tinh nang tiéu chudn cua hé chinh cao/thap
m Ap dung: bao quat riéng tirng viing cao va thap. Thiét k& ngang ciing giéng nhu L/R.
m Phan tir: (Doc) ngudn diém ghép (I6'n), bac hai (nho).

m Loai array: (Doc) ngudn diém hay line khéng ghép.

FR
Sound & Lighting



Pac tinh & Quy cach

m Pham vi bao quat: VTOP1 dén ONAX1 @én VBOT1 dén VTOP2 dén ONAX2 dén VBOT2.
m Hinh anh am thanh: c6 thé néi chung la thap cho ca hai cédp do.
11.6.6 Hé chinh ti€p am -- Relay mains

Hé chinh ti€p 4m la bo tdng cud'ng cong suat vé tinh dé mé rong vé phia trudc. N6 phai di manh
dé tiép nhan tir hé chinh, do do c6 tén ti€p am (relay). Khdng cé gici han vé sé luong hay quy mé cua hé
chinh ti€p 4m. Yé&u t6 han ché la lwgng giao thoa pha hoai giira tat ca hé chinh va hé phu khac nhau.

Hinh dang vi mé cua hé chinh tiép &m ciing tuwong tu nhu fill delay (phéan 11.7.2), ngudn diém hay

ngudn line khéng ghép trong mat phang ngang. Pham vi t6i da 1 wu tién hang dau cua hé chinh tiép am, vi
vay uu tién ngudn diém khéng ghép cho viéc mé réng gigi han line cta no.

Double slope: z Double slope:
Return ratio (no ubalc): Z3m/13m, 1.75:1 (5 ¢B) Retumn ratio (no ubaic): 2dm/14m, 1.7:1 (4.5 dB)
Ubalc covers kast § meters 2 o

Return ratio (w/ubalc): 18my13m, 1.4:1 (3dB)

B Double slope:
Wraparound sde seating creatos double siope shape

Best seat in the
house! What a GREAT
phace 10 mix from|

Hinh 11.30 Thi du thiét ké hé chinh & cao/thédp. (A) Balcon hinh chir U lam giam ty I& tra lai, du dé xur dung
mét hé chinh don. (B-D) Xur dung hé chinh cao — thép.

Hé chinh tiép Am sé& quay tré lai hé chinh san khau hop Iy 1a "cay cam trén banh xe- spokes on a
wheel". B6 sung nhiéu thap ti€p am sé tiép tuc tién t&i trude nhu 1a nhirng cay cam xe véi hé chinh san
kh&u lam cai rén.

Phong ngugc 1a vdn dé han ché. Giam do 1&éch gidra hé chinh san khdu va hé chinh tiép am sé
tang ty |& t6i da phia sau thap tiép am. Khéng cé (rng dung nao t6t hon cho array tan s6 thép dang cardioid
va tat ca cach kiém soat ludng am.

Phan tu

Yéu cau kiém soat chidu cao va huéng & ca hai mat phang dé dat ty 1& BAMBNW4U t6i da. Khong
quen v@i chi s6 nay a? Do 1a chi s6 "t6t hon cho t6i nhung khong té hon cho ban-better for me but not
worse for you". Uy ban tiéu chuan AES dang lam viéc dé biét chi tiét nhung t6i nghi né da tu noi Ién digu
d6. Chiéu cao cho ching ta chay bét dau bang cach gitr cho ngudi nghe gan nhat (va khoang cach gép dbi
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nhanh nhét) ra khoi viing bao quat. Diéu khién chidéu doc mé rong pham vi bao quat bat dau va diéu khién
ngang m¢ réng pham vi dén diém dirng. Théat dé thdy chiéu cao cao hon la tét hon va kiém soét theo chiéu
doc ciing cung ly do hgp ly. Ching ta can thém nhiéu thap néu phai thu hep chiéu ngang, trong khi thap
rong qua lon sé ddy yéu t6 gay kho chiu dén véi chong chéo dén tré 10 gidy hay 100 gidy. Tim thdy diém
giam dan dugc & 90°, c6 nghTa chi mét phan tir duy nhat dién hinh la thich hgp, nhung array réng gép doi
Ia r&c r6i. Ching ta chi c6 mot thiét 1ap delay cho nhirng vé tinh nay, c6 nghia |a chang ta d4 dinh roi ra
khoi thdri diém trong mat phdng ngang. Ching ta cang di cang réng thi phan bu delay sém hon sé nghiéng
can can vé phia quay ray hon. Budng di phia sau coé ty 1& bu thdi gian nhanh nhét. Bat cir digu gi ching ta
c6 thé lam dé l1am giam thuy sau nho lai déu la diém céng. Sy hdp thu 4m thanh, Iai huwéng sang hinh trai
tim (cardioid) va chi déng triét tiéu tap 4m la nhirng lya chon dang tim hiéu.

Khodang cach téi trwwéc -- Forward Spacing

Relay la hé théng tang cong suét. San khdu bat dau xiu xuéng va thap 1 bom né Ién. Lap lai chu
ky nay & thap 2 nhung c6 bién dang. Nhirng lién két sau nay khdng chi di minh né. Né dang cu&i trén Iung
hé chinh trwdc day, nén da di chdng dudng dai hon. Digu nay cat giam ca hai phuong dién. Tin hiéu tor hé
chinh san khdu giam nhiéu nhat, nhung ty 1& hao hut cham nhat. Day |a (rng dung that t& cua viéc bat dau
so le va khoang cach nhéan déi ctia nd khac nhau (Hinh 9.18). Chdng ta khong tim dudng ddng nhat trong
(rng dung nay. Chang ta dang ddy manh. Mdrc du cua hé théng trwrd'c day cho phép ching ta giam quy mo
cong suét cho relay khi chidng ta di chuyén ra ngoai. Ching ta sé khéng ha né xuéng dé dong nhat hé
théng (nhu hé théng fill) nhurng ching ta sé khong lam cho méi thap ban sao cua san khiu. Giam 3-6dB
cho méi lién két relay sé tan dung co hdi rap nguoc (piggyback) va giam nguy co phong nguorc.

D71 nhién, do 1a ty lé twong xirng. M6i thap sé thu nho mirc dé va khoang cach gitra no theo ty 1&
tuong xirng. Thi du, ¢6 thé dat chudi lién két 4 relay c6 lwong ting 3dB cach xa nhau 70, 49 va 35 mét
(hinh 11.31). Néu chon 6dB sé la 70, 35 va 18 mét. Cai dirng trudc cd nhigu lugng tang va pham vi hon,
va sé c0 it phong ngugc. DAy l1a ITnh vyre vé thiét ké hé thdng, noi ching ta phai c6 quy mé cu thé. Chung
ta co thé theo gia str duing relay 16'n trong khong gian I&n va relay nho trong khéng gian nhd, nhurng trén
that té, chung ta tranh dung relay trong khdng gian nhoé (bang cach xtr dung hé théng I&n). Trong khdng
gian that I&'n, d&c biét 1a & ngoai tréri, bat budc phai tiép am. Array line I6n c6 quy mé cong sudt class 4 sé
c6 thé hoat déng dugc 1én dén 75 hay 100 mét. Chiing ta dang phu thudc hoan toan vao sy hao hut va
thori tiét. Thai tiét chiu trach nhiém theo hai hué'ng: suy thoai 4m thanh va gi¢i han an toan chiéu cao thap
loa cua chung ta. BDang budn la van dé thir hai da c6 hau qua tan pha khi vurat qua gici han.

Thap ti€p am (hay thang nang) sé co gi¢i han chigdu cao va trong luwg'ng thdp hon hé chinh. Diéu
nay la t6t vi du sao relay ciing sé thu nhd quy mé céng suét lai dudi hé chinh (theo s6 lurgng két hop néu
khong c6 yéu to riéng).

Tinh néng tiéu chuén cua hé chinh relay
m Ung dung: Tang cudng cong sudt cho viéc mé rong phia truée.
m Phan tir: (ngang) bac moét, bac hai, (doc) ngudn diém ghép (I6'n), bac hai (nho).

m Loai array: (ngang) ngudn diém hay line khéng ghép, (doc) diém dén diém khong ghép vGi hé
chinh san khau.

m Pham vi bao quat: dudrng dong nhat (ONAX dén XOVR dén ONAX) dén dudng gi¢i han (ba I6p
loa bao quat hay nhigéu hon).

m Hinh anh &m thanh: Ban la cai thap khéng 16 trong mat béng. Chi can thém delay 10msec thi ban
sé bién mat.
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Combined beamwidth shapes: Coupled point source array (second-order horn)

Array configuration 380 —30 deg(2nd) 1 x
30 deg(2mi) 2x 30
: AB 3 330 =30 deg(2nd) 3 x 30
O@Q H 300 {[ Couping Zone —30 deg(2nd) 4 x 30
\ o 270 ~—30 deg(2nd) 5 x 30
AC 240 Combing/Combining

N
o

Isolation Zone

Percentage overlap between elements

@
o

Beamwidth (degrees)
@
o

Coupled Pt Source (2nd) | % Overlap

Freq | Element | Splay | A-B A-C 120

63 Hz 280 30
125Hz | 190 30 80 1
250 Hz 135 30 80 .
500 Hz 100 30 High Overfap :

1 kHz 50 30 30 - :

: 50% Overlap Low Overlap

2 kHz 32 0 0 A ———

4 KHz 35 0 63 Hz 125Hz 250Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz 16 kHz
8 kHz 38 30 Frequency (Hz)
16 KMz 32 30

Hinh 11.31 Thi du vé thiét k& hé chinh ti€p am. Khoang cach gitra relay k& can giam dan

11.6.7 Hé chinh trén khéng (loa gén tran) -- Overhead mains (ceiling speakers)

That 16 bich khi goi hé théng chinh c6 loa gén tran, nhung hay noi digu dé véi nhirng ki su trong
khéach san, trung tdm hdi nghi, cong vién giai tri, nha hang va ban Ié. Ho ciing la thj trwd'ng con Ién hon ca
nhac.

Hé chinh trén khong thugrng 1a matrix nhiéu ngudn line khéng ghép. Hanh lang cé thé xur dung
dudng thang, trong khi phong mé can matrix ngudn line hai chigu. Chung ta nén goi n6 la gi, 1a ngudn
banh qué (waffle) khdng ghép chang? Cé thé thiét ké phong cé san va tran phéng véi nhirng phan tor co
khoang cach va quy mé cong suét bang nhau. Tim ra khoang cach bang cach tinh toan nhu ngudn line
khong ghép (Hinh 11.20) dé tinh chiéu cao dau ngudi ngdi (hay dirng).

B4t budc phai xtr dung hinh dang chiéu réng canh bén dé chia khoang cach cho hé théng trén
khong. Mét phéng nghe 1a dudng bao quat phang, khéng huéng tam, trir khi khan gia dang & trong cai hé
triing. Tinh chiéu rdng canh bén bang dé réng hudng tam (thi du: viing bao quat 90° cho phép tao ra canh
bén 70°). Chlng ta cé thé xr dung nhirng gia tri giam canh bén va vé dudng bao quat tir loa vao mat
phéng nghe. Chi can x&p nhirng hinh tam giac canh nhau cho dén khi lap day khéng gian.

Khoang cach va quy mé cong suét phai thich (rng v&i thay déi chidu sau trong phong v&i san hay
tran, balcon, v.v Hé théng thi du trong hinh 11.32 la (rng dung ctia nguén line khéng ghép bat déi xirng
trong thé& gigi that, da bu khoang cach déng nhét, thé hién trong hinh 9.19.

Tinh nang tiéu chudn cda hé chinh trén khong
m Phan tir: Bac mot, chi trir khi tran rét cao.

m Array: ngudn line khéng ghép.

m Pham vi: chiéu cao dau ngu&i nghe.

Quy cach hé chinh trén khéng

m Khoang céach: bu khoang cach bang nhau bang cach xtr dung tham chidu ty 1& huédng canh bén
(Hinh 3.41)

m Quy m6 c6ng suét: phu thudc vao rng dung nhurng hiém khi xtr dung cho nhirng hé théng cong
suét cao.
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11.7 Hé thong lap day -- Fill Systems

Hé théng fill b6 sung cho hé chinh. Né c6 it nang lugng, bao gém cho it ngudi hon va chiu lép cho
nhirng nhu cau clia hé chinh. Chlng ta vé dudng ké gilra hé chinh va fill & dau? Néu t6i dua loa thap hon
trong array chinh cla t6i xudng 1dB thi bay gid n6 la downfill? Khé nhi. Nh¢ lai, ty 1& pham vi chia cho
array chinh la 6dB, vi vay diéu nay cho ching ta mét phuwong cham t6t. Ching ta goi né 1a hé chinh va
sidefills khi canh array cua ching ta chi di mét nira so vé&i mat trude array. Tuong tu nhu vay cho downfill
hay rearfill. Tat ca loai fill khac khong durorc tach ra khoi hé chinh, do d6 khong can phai co gia tang khac
biét. Frontfill 14 14p day, bt ké ban ¢c6 lam céi gi v&i no.

Chung ta xac dinh nhirng hé théng nay dé |ap day khoang hé. Ching ta xac dinh diém bat dau va
diém dirng, cho phép cung cép thong tin vé& pham vi can dé mé rong quy mé dé theo kip hé chinh. Co réat
nhiéu cach Iap day hinh dang. Chung ta sé chon géc bao quat va sé lugng phan tir dé c6 dugc hinh dang
két hop ma chung ta can.

11.7.1 Frontfill (FF)

Phan I&n frontfill & mét chidu, lam cho né dé I4p day chd da chi dinh. Mat phang ndm ngang la noi
ma cong viéc da xong. H6n hop goc ngang, khoang cach va goc mé cla phan tir xac dinh diém bat dau va
dirng t6i ru. Chi c6 phan tir phdng doc va géc bao quat clia né méi la van d&. Nhdm huéng loa vao mét
cua ngudi nghe trén mét phang. That khé bé 16 néu chang ta khéng lam qua hep. C6 rét it va mét nhiéu
gain tir frontfills doc hep. Ludng &m d6 doc tur frontfill rong phi vé hai vao hang ghé dau va khoang khong
bén trén. Chung ta nén chap nhan mién 1a loa c6 thé nhin thdy hang ghé& cugi cing ma n6 bao trum. Loa
dat qua thép, khong thé thdy qua hang ghé dau goi la footfill.

Tinh nang tiéu chudn cta hé théng Frontfill

m Ap dung: bao quat va ngudn hinh anh dé dat bao quanh san khau.

m Phan tir: (Ngang) bac mét, bac hai, (Doc) tat ca thir bac.

m Loai array: (Ngang) loa don, ngudn line hay ngudn diém khong ghép, loa solo (Doc).

m Pham vi bao quét: duégrng dong nhat (ONAX dén XOVR dén ONAX) dén dudng gidi han (ba loa
hay nhiéu hon).

That ra, ching ta khéng bao gidr can frontfill, nhung c6 né thi réat dep. Hé chinh c6 thé bao phu
phia trué'c nhurng ¢ nhiéu rdi ro bj ro ri. Frontfill 1a cai valve giam do bao quét, cung cép ving dém gitra
hé chinh va micro m¢& sdn trén san kh&u. N6 ciing phuc vu nhu 1a ngudn hinh anh vé phia san khdu. Cau
tra I&i m&c dinh 1a c6, chang ta can frontfill tror khi ca hai: xtr Iy pham vi bao quat I&n hinh anh bang nhirng
loai khac, thi du: Nguén san khau, dién vién, v.v ... Sé du frontfill khi &m thanh san khdu doi dao lam ching
ta khéng quan tam dén gain va hinh anh & phia trwére (Hinh 11.33).

Tong két ky thuat Frontfill (FF)

m Can frontfill: Co, ngoai trir dia diém nhod c6 hé théng nhe va ty 1& &m thanh san kh&u cao.

m Pham vi bao quat bt dau: dudng ddng nhat & hang ghé dau.

m B& ngang: canh OFFAX & ghé cudi cling hang ghé dau. Sém hon néu nhirng nguodn dat thap

khac bao phu khu vyrc bén ngoai.

m Khoang cach/gbéc mé ngang: duwdrng dong nhét ndi chigu réng bén canh. Tinh toan array ghép

(Hinh 11.20).
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m Quy mé cong suét: Tim ty 1& pham vi gitra nhirng hé chinh (-6dB) va FF tai chd bat dau bao quat,
va giam cong suét FF.

m Nham huéng theo chigu doc: Nhdm vao chigu cao dau cla khan gia & chiéu sau gidi han.

m Bao quat theo chiéu doc: Chi can mot vai dé. Loi ich rat nho (va nguy co co that) khi xir dung
nhirng phan tir hep.

Co giai phap frontfill thay thé cho san khdu qua thép, gilp ching ta c6 dudng tam nhin ding yéu
cau. Lén cao: Gén frontfill trén tran nha, nhdm xuéng hang ghé dau. Ap dung tly chon nay cho nhirng dia
diém c6 tran th&p va san khau thap. Tinh toan bao quat/khoang cach ngang theo cung cach trén va nhdm

huéng doc & dudng gigi han.

[A1] Froni spacing with two unity desihs |

| Two

it AT ! distinct |
= | frontfill
| areas |

Frontfill center has longer throw than side and
therefore needs 3 dB more power scale than the
sides.

" I Frontfl soeomg with two unny depma | il

S A - - L. -
~— —m

nity spacin
dlﬂomntpr.nodgls and

NQes

= =

@ Flown frontfills

frontfill to be on the ficor (footﬁlls)

{ Special case: Stage is 100 low
Flown above on the ceiling instead.

Sealmg is different distances from lhe stage lip.

Speakers are evenly spaced and same level,

Result: Close seats are louder.

li'?‘:

o
OO et —

Spacing and level
matched to shape

Center FF are 80" @ 4.0m spacing for 3.6m unity line.
Side FF are 90° @ 3.0m spacing for 2.5m unity line.

Unity compensated spacing and level creates
uniform level across the first row.

Listeners

| 2 x 80° Hor |

Stage

4 kHz, 24x24m

Hinh 11.33 Thi du vé thiét ké frontfill. Khoang cach va quy mé cong suét thich (rng v&i chidu sau bét dau.

11.7.2 Lap day duéi va trén balcon (delay) —
Underbalcony (UB) and Overbalcony (OB) fill (delays)

C6 vo s6 kha ning "delay" loa, chi can thém delay. Y nghia méc dinh cho "delay" trong nganh
cong nghiép cla ching ta (va phan nay) la Iap day trén hay dudi balcon. Cau hinh tiéu chuan giéng nhu
frontfill, d& di chuyén va gan vao tran nha. Cai nay thém mét phéng doc vao phuong trinh. Van thiét 1ap
dudrng déng nhét va gigi han bang cach két hop goc, khoang cach va goc mé cla phan tir, nhung chiéu
cao cua loa bén trén khan gia thém phép do tam giac vao ty 1é pham vi.

11.7.2.1 Banh gia nhu cau

Chung ta co that can nhirng delay nay khéng? Rét dé tra Ioi néu ching ta khéng thé thdy hé chinh.
Né&u khéng no6 1a khu vure réat xam. N6 gilp dé nhé nhirng thach thirc chinh déi véi khu vire dui balcon:
phan doi s¢m manh tir nhiéu bé mat. Khoang trong khéng gian thdp sé c6 phan déi manh va sém hon
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nhirng khoang trong c6 khéng gian trén khéng. Khoang tréng la yéu t6 quan trong dé danh gia nhu cau
delay.

Thay d6i khoang céach truy&n am tru-c tiép sé& anh hudng dén t6i thiu thai gian phan déi tor nhirng
bé mit durdi balcon gan do. Nguoc lai, khoang cach truyén anh hudgrng manh dén maéi quan hé murc do
trurc tiép/phan doi & do. Sé hao hyt gap doi theo khoang cach, bao gom ca nhirng dudng phan déi. Nhirng
ngudn xa hon cé ty 1& gdp doi dai hon, vi vy phan déi cia né khong bi hao nhiéu. Ty & hao hut cua phan
doi tir nhirng ngudn gan hon sé Ién hon (ly do tai sao loa delay cai thién ty 1& D/R & day). Nhirng ngudn
gan phia trudc balcon c6 nhiéu tinh chéat tich curc 1am viéc delay dudi balcon. Nguén xa co ty 1& D/R bét |gi
bén dudi, mac du co bé mét giéng nhau.

Thoéng thudng, ngudi ta thudrng lam tudng khu vyre dugi balcon sé can phuc hoi hao hut HF. Va
viéc truyén 4m thanh truec tiép dudi balcon khéng khac gi ngoai tréi (trir khi durdrng di bi chan). Néu dang &
dugi balcon da thay déi am thanh tryre tiép, thi tai sao khéng giéng nhu trén balcon? Thét ra n6 la tich tu
LF va chai tlr nhirng phan déi sém manh. HF la giai bj anh hwéng it nhat, khéng phai la nhat. Hiéu qua
téng thé 1a dap (rng tan sé pink-shift, do d6 nhan thirc ra hao hut HF. C6 thé c¢é dinh viéc nay bang bda
khoan (jackhammer), loai bé balcon di.

T4t ca thao luan nay van gitr khoang hé dudi balcon va gidp danh gia delay cho nhirng khu vuc
khong gian mét dGc trén cling. Biéu nay cd lién quan & bat cir noi nao c6 mai nha.

11.7.2.2 Khoang tréng va tra lai — Clearance and return

D4 phat hién hai bién s6 quan trong: Khoang tréng va pham vi truy&n dan ctia hé chinh. Khoang
tréng cao cd nghia hé chinh cé thé 1am diéu dé6 mét minh trir khi n6é qua xa. Khoang tréng thdp c6 nghia
c6 réc r6i va chang ta sé can phai dua hé chinh lai gan dé khac phuc tén hai.

Vong 2 tran chién balcon clia ching ta ciing bao gom ty & nira. Chi s chinh Ia ty 1& khoang tréng,
hinh dang clia vung khéng khi dugi balcon (chiéu cao/chiéu sau). Ty Ié tra lai, gilp quyét dinh thoi diém
nao nén chia hé chinh (phan 11.6.5) trd lai trong vai tro thir yéu & day. Ty 1& pham vi balcon 1a sy khac biét
gitra do dai truyén dan da bao pha va khéng bao phi. Chung ta can hai chidu dai va mét chidu cao: (a)
phia truée balcon, (b) phia trrére balcon dén hang ghé cuéi cling va (c) khoang tréng trung binh trén tai
dudi balcon.

Nhu céu ty Ié diéu khién delay

m Ty |& khoang tréng: Chiéu cao/chiéu sau cua khoang khéng dugi balcon (chiéu cao dau dén
tran/VBOT1 -VTOP2).

m Ty |& tr& lai: hé chinh dén chd ngdi cubi cung/hé chinh dén mat truéc balcon (M-VTOP2/M-
VBOT1).

Ngay ca khu vyc duéi balcon khong sau cling can delay néu khoang tréng trén dau cla ching ta
qué nho. Chung ta cam nhan dudi tran thap can phai cé khong khi nhiéu hon. Chang ta ¢é thé di sdu hon
ma khdng can delay néu c6 nhigu chd dé thé. Day la ty 1& khoang tréng: khdng gian theo chigu doc dén
chiéu sau. Thém mot mét cho chidu cao tran san 1a ban da cé khoang tréng trén ché ngoi.

Khu vure duéi balcon co ty 1& khoang trong duéi 50% (chiéu cao/sau) danh dau la dich thu cua
delay, gtri ching ta dén trinh do vong thar hai (ty 1& tra lai). Ching ta sé can diém sé chung cudc trén 50%
dé khoi delay. Ty I& pham vi ndng diém khoang tréng; Cau hoi la n6 sé du dat dén ngudng két hop 1a 50%
chua?
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Chung ta c6 thé diéu chinh lai quyét dinh ctia minh 1a "Liéu hé chinh c6 thé vurot qua thach thirc
khoang tréng khéng?" Ching ta nhin vao khu vyc dudi balcon tir tam nhin clia hé chinh dé danh gia co
hoi. Ty 1é tra lai, lién két nghich vai ty s6 D/R trong khu vure durdi balcon cho ching ta biét rat nhigu. Dat
loa hé chinh & gan mat tién balcon c¢6 Igi thé ty 18 D/R hon ngudn & xa. N6 ¢c6 thé xam nhap khong gian
hiéu qua hon céai nao di xa hon.

Hai ty s6 nay sé két hgp dé cho ching ta diém chat lwong téng hop cho hé théng chinh véi
ngudng & mirc 50%. Luru ¥, chi s6 nay dyra trén théng ké. "Nhu cau delay!" Khéng c6 kha nang hién thj
trong dir liéu thiét k& cia ching ta nhung chic chén sé ré rang trong quy trinh t6i wu hoa. Nguéng chét
lugng bt ngudn tir 100 nghién clru tinh hudng da phan tich cho quyét dinh delay clia n6 va két qua linh
vire t6i wru hoa. Phan két qua quyét dinh delay thanh ba loai: can va chi dinh, khéng can nhurng chi dinh va
can nhung khéng chi dinh (theo thir tur t6t nhat dén toi nhét).

K&t qua tdng ho’p cua nhirng trwd'ng ho'p nghién ciru

m <50%: Phai chi dinh delay.

m 50-70%: C6 thé chdp nhan delay, tly thudc vao yéu t6 thir ba (bén dudi)
m> 70%: Khéng nén chi dinh delay (cé thé sé bi tat trong quy trinh t8i uu hoa).

Phan bé khu vure duréi balcon lai khi thém delay vao. Loai bo khu vuc bi delay khéi pham vi hoat
déng cua hé chinh va tinh toan diém chat lwgng lai. Chiéu sau duéi balcon sé giam dang ké, tang ca hai ty
I&, hy vong két hop vurat qua ngudng 50%. Néu khong, phai xem xét thiét 1ap delay thir hai.

Biém téng hop cling gitp ban hiu sau hon vé vi tri delay va quy mo céng suét. Diém s6 dudi 50%
cho biét chiing ta nén dat delay & chigdu sau thich hgp nao dé bao gdm vai hang ghé cudi cung. Cau tra 1&i
"yves delay" khéng ¢ nghia la toan bd khu vure dudi balcon can bao quat tir loa gén trén balcon. Tat ca
nhirng diéu nay thuong lam giam chd ngdi ma khéng can sy giup d& va khéng hiéu qua & nhirng noi can
nhat. Can luu y dén vai trd cua ty 1€ tra lai trong ca hai quyét dinh vé balcon (ty Ié tra lai cao sé giup ching
ta chia pham vi bao quét trong ca hai truérng hop). D8y hé chinh ¢6 sirc phéng ngdn dén hai phan
trén/duGi balcon (phan 11.6.5), trong khi day hé chinh & xa vé phia da thém delay.

A | Needs assessment: U-Balc and O-Balc | B | Re-assessment with U/B delay

&m 50% (4m/8m)
rance =
Retumn = 2:1 (16m/8m)

Composite =100% (50x 2) 16m
IA‘-“""I”HIB’:"
g‘r:orb- 25% 2m/8m UM‘M% (2m/i4m)
rance = m
Retumn = 2:1 (16m(/3m) ) [Retum = 1.5:1 12m/Bm) :
(:omposale-5()‘)5(25%::2)‘_1 16m Comoosﬂa =75%(50% x 1.5) 12m 2m :

e e ™Y

5 | Range ratio effects on the value |

Underbalcony: Overbalcony:

Clearance (all) = 25% (2mv8m) | Clearance = 25% (2m/8m)
24m: Return = 1.5 (24nv16m) Composite =37% (25% x 1.5) i Retum = 2:1 (16m/8m)
16m: Return = 2 (16m/8m Composite =50% (25% x 2) Composite »50% (25% x 2)
12m: Return =3 {(12m/dm) Composite =75% (25% x 3)

{10m: Return =5 (10m2m) Composite =100% (25% x 4)

nderbalcony:
mfro, wm-gggfm;
10m ¢
@24m @16m ’I"-'ZD m { n)
16m 8m 4m 2m..

Hinh 11.34 Banh gia nhu cau I&p day balcon. Nhiéu kich ban cho thdy quy trinh xac dinh c6 hay chua Iap
day trén va dugi balcon.

FR
Sound & Lighting



Chwong 11

11.7.2.3 Yé&u t6 thir ba anh hwé'ng dén hé théng delay --
Tertiary Factors Affecting Delay Systems

Chung ta ciing c6 thé thém vai chi d& ngan c6 anh hudng dén quyét dinh & mirc do thap hon.
Can nhac thir ba vé diém t8ng hop trong viing xam (50- 70%)

m Dinh huéng hé chinh: kiém soat hé chinh ky ludng sé cai thién chét lrgng do giam phan doi.

m Chiéu cao/nhdm hudng cho hé chinh: Binh huwdng thuan lgi nhét 1a lwgn vong dudi tran balcon.

m Hé chinh cao/thdp: Tach hé chinh ra thudrng thuén Igi cho viéc dinh hudng dén khu vyrc dudi
balcon hon.

m Tinh &m trong phong: Phan déi manh trong phong gép phan thém delay (dudi va trén).
m Goc trén khong: Tudng s6ng dong, goc gilra tran & balcon gop phan thém delay

m Tai liéu chuong trinh: Truyén tai tiéng ndi gop phan thém delay hon 1a &m nhac (thi du: hé théng
LCR).

11.7.2.4 Thi du vé khu vurc - Field Examples

Phong dau tién cua ching ta (Hinh 11.34) c¢6 khong gian balcon la 2m x 8m. Rat c6 thé delay voi
ty 1& khoang tréng thap nhu vay (25%). Ching ta sé& bat dau béng d&t hé chinh cach mét truée balcon 8m
(Hinh 11.34 (A)). Didu nay mang lai ty 1& tra lai 2:1 (16m/8m). Nhan ty & dé co téng hgp chat lugng, 0.25 x
2 =0,5 (50%). Chlng ta sé thém delay va tinh toan diém s0 lai, dyra trén chiéu sau con lai trong quy trinh
cham soéc cua hé chinh (Hinh 11.34 (B)). Dura vao hé chinh chi c6 4m dau tién, 1am tang ty I& khoang tréng
xudng 50% (2m/4m). Ty 1& tra lai giam xuéng con 1.5 (12m/8m). Téng ho'p nhirng cai nay la 75% (0.5x1.5),
vi vAy chling ta biét khéng can 1ap delay & phia truére balcon thir hai.

Hay thiét 1ap lai va minh hoa ra co ché& khac bang kich ban khac. Chung ta sé tang ty 18 tra lai bang
cach di chuyén hé chinh dén gan balcon (hinh 11.34 (C)). Ha khoang cach xu6ng 4m lam tang ty 1& tra lai
I&n 3:1 (12m/4m). Diéu nay lam cho téng hop lai thanh 75% (.25 x 3), nhuwng thdi gian nay khéng co delay.
Hé chinh c6 thé vurgt qua ty 18 khoang tréng khéng thuan lgi, nhung dé 1am diéu do, n6 phai & trong khudn
mét cua ban. Cang nhan dugc cang gan, chiing ta dang cling cach nhin & dugi balcon nhu c6 delay.

Hay thiét 1ap lai va di chuyén loa ra xa hon, tang gép doéi khoang cach dén phia tru¢re balcon. Bay
gi&r chdc chén phai cé delay; Cau hoi duy nhét 1a vong thir hai. Ty 1& pham vi roi xudng khi hé chinh ra xa,
giam chiéu sau du¢i balcon. Thi du clia ching ta dat dén dinh diém & khoang 36m, va tap hop chuyén tiép
delay duGi balcon sé réat hiru ich & phia trudc clia balcon.

Tra lai vi tri lc dau va xem xét sé xay ra cai gi néu ching ta tdng gédp doéi khoang tréng dudi
balcon 1&n 4m. Tang gép doi khoang tréng 1én 50% sé& nang téng diém 1én 100% (0.5 x 2), lam dé hiéu dac
diém k¥ thuat hon. Chung ta cé thé di chuyén hé chinh ra ngoai, Ién dén 28m trudc khi budc vao ving
xam du6i 70%.

Diéu nay dem lai khia canh th( vi cho (rng dung thi du cta chiing ta. Khu vire trén balcon cé chiéu
sau tuong tu va cao gép doi chiéu cao cta du¢i balcon. Chiing ta co6 thé (va nén) ap dung phuong trinh
tuong ty cho phan trén nhu phan dudi. Nhu 167 ndi "Tran cla cai nay 1a san clia cai khac". Khoang tréng
da tang gép déi, 1én 50%, nang diém téng hop 1én 100% (0.5 x 2), quyét dinh qua dé. V&i khu vurc du i
balcon, chung ta c6 thé di chuyén hé chinh ra ngoai dén 28m trud'c khi di vao khu vurc xam duéi 70%. Sé
xay ra twong ty néu tang gép doi khoang trong du'Gi balcon.
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Hinh 11.34 (D) cho thdy c4u trac tran thay déi cho tang hai, tha chiéu cao trung binh dén 2m, lam
n6 ¢6 chirc nang giéng hét khu vyrc dugi balcon. Birng nght khong thyrc hién dugc, chi vi nd 1a y twdng
toil

Hoi trurdrng tiép theo cling ¢6 hai tang véi khu vure trén balcon kha sau (Hinh 11.35, bén trén).
Biém téng ho'p cho ca vung trén balcon (63%) 1an dudi balcon (40%) déu can delay. Khoang tréng thép &
trén cho phép chiing ta bao phu rat nhiéu, lam tdng quan tdm vé dm lurong qua I6'n & nhirng hang ghé gan
nhét. Thu nhé cdng sudt loa trén balcon cho pham vi dai hon duéi balcon nhiéu. Bay gi&, nira phia truéc
cua balcon c6 diém t6ng hgp 1a 120% nén khéng can bd thir hai. Hoi trurorng thir ba (Hinh 11.35, bén dugi)
dé quyét dinh cho hé théng dudi balcon (t6ng hop 47%) nhung khu vure trén balcon chi trén hé chinh &
75%. Gap trwdng ho'p can bién nhu thé nay, c6 thé chon hé théng delay quy md nho dé phu nhirng hang
ghé cudi.
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Hinh 11.35 Banh gia nhu cu cho viéc 18p day dudiftrén balcon cho hai hoi trudng mau. Banh gia phong
trude va sau khi thém delay vao.

11.7.2.5 Tinh nang va quy cach -- Features and Specifications

Khoang cach va goc m& ngang cua delay cling giéng nhu frontfill, ngoai trir d6 dai dudng dong
nhét Iap ludi tam giac trong mat phang doc. Quy trinh nay la vé vi tri va khoang khéng gian, sau khi chiing
ta da danh gia chiéu sau, noi phai bat dau vung bao quat. Dat delay trwdc dudrng dong nhét dé co co thé
t¢i phia sau thuan Igi. Khuyén céo nén gitr dwdrng dong nhét <25° theo delay, vi loa c6 thé phai cd goc
bao quat gdp doi dé 1ap day hinh dang (nhiéu ving delay c6 ty I& pham vi 2:1). Khoang cach delay dén
dudrng déng nhét delay-hé chinh (chigu sau) va dudng dong nhét delay-delay (chiéu rong) ndm trong cung
mét hang (tinh toan khoang cach ngudn line hay diém khong ghép). Quy mé cong suét 1a lién két nhirng
dap irng ONAX, do d6 giam gia tri hé chinh theo ty 1& pham vi gitra hé chinh va delay tai XOVR (Hinh
11.36).

Tinh nang tiéu chuédn ciua hé théng delay

m Ung dung: mé& rong t6i trwrde va cai thién ty 18 truc tiép/phan doi.
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m Phan tir: (Ngang) bac mét, bac hai, (Doc) tét ca thir bac (xir dung thir bac cao khi vi tri vé phia
trwédc qua xa).

m Loai array: (Ngang) loa solo, nguén line hay diém khong ghép, loa solo (Doc).

m Pham vi bao quat: Bt dau & dudng ddng nhat ngang (néu nam trong ving bao quét doc). Két
thac tai dudng gidi han.

m Hinh anh am thanh: bién dang theo chiéu doc néu mirc do va/hay vi tri quéa cao. Hinh anh ndm
ngang thuan Ilgi.

Tém lworc quy cach hé delay

m Danh gia nhu cau: Téi nght ching ta da dé cap dén cai doé roi.

m Pham vi bat dau bao quéat: hang ghé dau, nadm trong mé hinh doc va dudng déng nhét.
m Chiéu ngang: Canh OFFAX, & ghé& cudi cling cua duwdng dong nhét.

m Khoang cach/géc mé ngang: duwdng dong nhat néi chigu rong 2 bén.
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Hinh 11.36 Thi du quy trinh thiét k& hé delay du¢i balcon

Tinh toan array khong ghép (Hinh 11.20).

m Quy mé cOng suét: Max SPLD = Max SPLMAIN - (Pham vi MAIN/D). Tinh toan

tai XOVR MN-D.

m Nh&m huéng doc: Nhdm huéng vao chiéu cao dau cua khan gia & chiéu sau gidi han.

m Pham vi bao quat doc: Phai dén ngu¢i nghe & duwdng dong nhét (nhung khéng nhiéu hon truée
qua).
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Hai loai chung cho sidefill (ghép va khéng ghép) la khac biét, du dé yéu cau chién lugc thiét ké
riéng. Phién ban ghép, don gian chi 1a phan mé réng huéng tdm ctia hé chinh. Pay la chirc nang tuong
duong v&i viéc b6 sung phan tir ngang bac thdp hon vao array nguodn diém bat déi xirng.

Hay xem day la hé chinh mini. Day la phan chu yéu cho sén khiu va san thé thao, noi ma khu vure
chd ngdi hai bén chiém phan Ién khdng gian nhung khéng sau bang khu vure phia trurée. Vai trd cla sidefill
ghép rét 6 véi phan tir don cta hé chinh trong mét phang ngang (nhu array line). Xir dung géc mé dong
nhat da bu, tao ra hinh dang nhét quan theo khoang cach. Quy mé cong suét cho sidefill ghép sé gan véi
hé chinh, vi 6dB (2:1) 1a ty I& pham vi t6i da cho phép gitra nhirng phan tir lién k& ghép. Chang ta xcr ly
mét phang doc ciing nhu sé 1am cho loa (hay array) hé chinh, thich nghi véi hinh dang doc cuc bé clia né.

Trong vai trudng hop, sidefill két thiic di xa hé chinh nén ching ta sé& phan loai né nhu khéng
ghép. Thiét k& cta chang ta sé can phai k&t hop sy b4t dau pham vi bao quat v.v, nhu véi tét ca array
khong ghép. Thiét ké cd chirc nang tuong duwong vai da hé chinh (phan 11.6.4) va phan biét la khong
quan trong. Chlng ta sé Iuu lai cum tir "sidefill khéng ghép" cho nhirng hé théng phu, chi bao quat bén
ngoai.

Hinh dang phong déng vai trd quan trong trong viéc danh gia sy can thiét cua sidefill. San thi dau
va san van dong hinh quat réng rét co thé sé can dén no. Phia trudc san khau trong cai nha giéng hép
giay it c6 kha nang nhat.

Tinh nang tiéu chuédn cua hé théng sidefill ghép

m Ap dung: mé& rong huéng tam cho hé chinh, noi ¢é yéu cau bao quéat dang ké.

m Phan tir: (Ngang) bac mét, bac hai, (Doc) tét ca thir bac.

m Loai array: (Ngang) nguon diém ghép két hop véi hé chinh, (Doc) loa solo, ngudn diém ghép.

m Pham vi bao quat: dwdng dong nhat (XOVR hé chinh-SF dén ONAX SF dén OFFAX SF).

11.7.4 Sidefill kh6ng ghép -- Uncoupled sidefill (SF)

Sidefill khdng ghép s& cdm nhirng khe hd bén ngoai vao khu viurc ché ngdi. TSt nhat nén xéac dinh
vi tri n6 gan mirc d6 san khau dé né co thé chay du Ion, 14p khe hd va giao phan san con lai cho hé chinh.
N6 tham gia vao hé chinh nhu nguén diém bat déi xirng dé cung cép két hgp mé rong huéng tdm ra ngoai
va huéng xudng. Phién ban phd bién bao gém loa solo hay array nhé gan san san khdu. N6 1&p nhirng khu
vure 1an can gan do, béat ké hé chinh bj thi€u chiéu doc, ngang hay ca hai. Sidefill khéng ghép la thanh phan
b&t budc cho hé théng chinh trung tdm (va channel trung tdm cua hé chinh L/C/R). Ung dung khac la giup
hé théng L/R trong phong réng hay treo cao.

Tinh néng tiéu chuén cua hé théng sidefill khéng ghép

m Ung dung: Pham vi bao quat va ngudn hinh anh cho chd ngdi bén ngoai san khau (ngoai frontfill).

m Phan tir: (Ngang) bac moét, bac hai, (Doc) bac moét, bac hai.

m Loai array: (Ngang) loa solo, nguon line hay ngudn diém khéng ghép, loa solo (Dgc).

m Pham vi bao quat: XOVR Main-SF dén ONAX SF dén OFFAX SF.

m Hinh anh &m thanh: N&m & bén canh san khau, do d6, n6 cé thé (hy vong) da dat kha thép.

Chuing ta c6 that can nhirng sidefill nay khéng?

Ai d6 sé dat cau hadi nay, vi vay chang ta hay tim bién minh. Tham s quyét dinh 1a dé rong pham vi
bao quat trén khu vurc sau frontfill cia san. Day ciing 1a chu dé phé bién vé infill, centerfill va rearfill nén
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dang nghién ciru né that kj. Ching ta can biét, néu hé chinh huéng dén nhirng chd ngdi ngoai cuing, gan
phia trwde. Co ly do chinh dang dé hé chinh khdng bao phu toan bd chd ngdi: birc twdng gan dé cé goc

that té. Vi tri chinh xac cua vung khéng dugc bao phu phu thudc vao chiéu sau ving bao quat. Hay goi n6
Ia hang ghé thir ba. Néu hé chinh khdng thé lo chuyén nay, thi day l1a thoi diém yéu cau dy phong: sidefill.

Hé chinh tai duo'ng két thac frontfill réng bao nhiéu? Chung ta biét mé hinh bao quat la yéu t6
nhung céi I&n hon lai 1a chiéu cao. Ching ta sé khong can sidefill néu hé chinh c6 dam? (mile) cao (ngay
ca khi hé chinh ¢c6 mé hinh bao quat 1°). Hé chinh thdp, gan, va hep trong hanh lang réng can trg' giip
nhiéu sidefill han hé chinh I&n, xa va réng trong hanh lang hep. Chigu réng hé chinh phai mé rong dén ghé
ngoai cling & hang ghé thir ba (hay goi giup).

Danh gia Nhu cau sidefill (Bt dau)

m Diéu kién tién quyét: Pa nhdm huéng hé chinh. Frontfill s& bao phu hang thr ba cho thi du cua
ching ta.

m Phan: Tim pham vi hé chinh cia XOVR M-FF (thi du: day cua hé chinh t&i dau hang ghé thir ba
=6m).

m Xem hinh 3.41 cho ty 1& d6 rOng hai bén cua loa chinh (thi du: loa 90° = 1.4).

m Nhan pham vi theo ty & hai bén. (Thi du: 6m * 1.4 = 8.4m). O hang thir ba, hé chinh réng

khoang 8,4m.
m K& hoach: V& dudng théng 8m vudng goc xuyén qua XOVR M-FF. D4y la pham vi bao quét cua
hé chinh.
m Can sidefill cho chd ngdi bén ngoai duwdng vach (thi du: ngan 4m), infill hay centerfill cho phia
bén trong.
A | Needs assessment for sidefill | | [ All slements are 95" horizontal | B [ Main horizontal coverage |
T T = ||| Main coverage is 70m (ONAX),
j 50m (OFFAX)
il Tom@0° om@0*
Lo & o e o T
[ Left Main coverage | s
Sidefil
6 dB spectral tilt at As'g;f/ o
7 OFFAX L val
- - — — i | Sidefill must have
/, 70° horizontal
- coverage
T2x45m 50m @ 45° ‘l (minimum
[ C | Calculate compensated unity spiay |

70m @ 0°
P S ]

Unity com splay:
Mains and SF are 90° elements
(90°+80*Y2 = 80°
42m/70m = 0.6 (4.5 dB)

90° x 60% = 54° 3 Power scallnr:
Unity splay = 54* Range ratio = 0.6 (4.5 d8)

-, R 2
xi-sr o s N ¥ 3
Sidefill can be scaled at 4.5 d8
below the mains. SF coverage

Hinh 11.37 Thi du vé quy trinh thiét k& cho sidefill ghép
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Bay gid chang ta biét minh can sidefill b6n mét. Ching ta cé thé xac dinh goc bao quat bang ki
thuat dao nguoc chiéu réng va pham vi ngang. Chung ta c6 thé c6 bé réng hai bén 4m tir loa 60° & 4m
hay loa 80° & 3.2m. Nhirng két hop khac ciing sé& hoat dong tét. O' day, thira thai chic chan an toan hon la
c6 gang phau thuat. Nhdm huéng ngang theo phuong phap loa don: gitra/gitra.

Mét phang ngang da xong. Bay gi& sang nhdm huéng doc. Nhirng manh bi mét 1 lugng sidefill
can phai di t&i. Co phai la mot hay hai muoi hang ghé? Chang ta tim ra cau tra |&i bang cach nhin vao
chiéu réng hai bén hé chinh lan nira. Chlng ta trd lai lam viéc theo cach ctiia minh cho dén khi hé chinh
khong can gitp d& nira.

Panh gia nhu cau sidefill (Dirng)

m Phan: Chuyén tir chiéu sau luc dau xudng vai hang ghé va danh gia lai pham vi cho hé chinh.

m Tinh lai chiéu réng vung bao quat hai bén va vé chiéu dai theo chiéu sau méi trén mét béng.

m D4t chidu sau cho dén khi chiéu rong ving bao quét cua loa bang chiéu rong ving bao quéat cua

chd ngbi (thi du: hang thir chin).

m DAy la chiéu sau gigi han. Sidefill bao phu tir hang ghé thir ba 20-30 va két thic & hang thi chin.

e m Find lateral width of center main [ Find lateral width of sidefill.
- R 90° speaker = 1.4x lateral multiplier 80" speaker = 1.25x lateral multiplier
\ . . = - - - - ) = - — - —
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“\ \\ \‘\‘ “‘\ \"\‘
N . - .
\ N \‘~ "‘\ ™
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Hinh 11.38 Thi du vé quy trinh thiét k& cho sidefill khéng ghép: danh gia nhu cau

C6 thé danh gia vung bao quéat/nhdm huédng doc bang phuong phap loa don (11.3.2) hay ctru bo
n&o cua ban bing nhdm huéng né vao chung quanh hang ghé dau clia ving bao quat SF. Sidefill giam
theo cach cua né dudi hé chinh dé mat mirc do theo khoang cach la chét lugng sidefill hdp dan. Day 1a loa
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fill va ching ta khong can phai dién Ién d@é tim mé hinh chidu doc chinh xac va khép vira chiéu ngang. T6t
hon la phai qua réng hon qua hep. Ching ta co thé chiu dung dugc sy chdng chéo goc mién la gitr murc
do va thai gian duai kiém soat.

Chuing ta di qua sidefill nhé hdi ham qua nhiéu roi. Rat may, sé tai ché quy trinh nay cho phan con
lai cua hé théng fill. Chang ta c6 chi d&. Phan con lai 1a bién thé.

Toém tét quy cach sidefill khdng ghép (SF)

m Danh gia nhu cau: Cé, néu hé chinh L/R khéng dén gan khu virc ngoai bang dudng gidi han
frontfill.

m B& réng chiéu ngang: Tinh toan bé réng ngang khi bat dau vung bao quat (pham vi * ty 1& hai
bén).

= Nh&m huéng ngang: gitra ving bao quat.
= Nhdm huéng/viing bao quét: viing bao quat dong nhét va nhdm huéng da bu (Hinh 11.9).

m Cép ngudn: Max SPLSF = Max SPLMAIN - (pham vi MAIN/SF).Tinh tai XOVR MN-SF.

| Vertical aim a [
[ [ rangoriecs Amaestow  [C1[ LERN [ el povr sodle_[]
L ‘\ \.‘
‘\‘\ T OFFAX (C) vs
’ AU ) 1 hY N ‘\ \\ ONAX (SF) E
[ Sicefill heleed!?' Sidefd is less needed as it |
frontfill at VBO' approaches VTOP }
:::; ----------------- "nem o
. 3.7m ()
®_,.,—~—”" ey
VBOT Sedm (11m x 17m)

s . ! L |02| y [ Calculaie axial effects on power scaiing: [D2]
‘ 6O 6 A\ - culate axial effects on |
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: f AN
bl

1
1

1 0ds 0d8 pde locations along the crossover line
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" {R late the lar gap sh. 3 ) \\
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1 4 1o 560 where 10 airn the skjefil. s H O&EF A)éM Jvs. 1

1 0 ‘Aspoc(raho:s21sowonoodalleasl ] OdBef; . g
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Hinh 11.39 Thi du vé quy trinh thiét k& cho sidefill khéng ghép: nham huéng va quy mé céng suét
11.7.5 Centerfill (CF)

Centerfill cho hé chinh L/R la phién ban nguoc cua sidefill khdng ghép cho hé chinh trung tam.
Centerfill bit khe hé& bén trong array L/R trong khi sidefill bit khe hd bén ngoai cho array trung tam. Hinh
dang khe hé trung tam la tam giac, réng nhét & dugi cung va ndm & vj tri XOVR ddng nhét & bén trai va
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phai. Quy trinh thiét ké rat giong véi sidefill vi vay chiing ta chi can mo ta diéu nay theo budc vi mo va chi
thém nhirng chi tiét c6 lién quan.

Tinh nang tiéu chuéan cua hé théng centerfill

» Ung dung: L&p khoang cach giira hé théng L/R va FF. On dinh hinh anh am thanh (v& phia trung

m Phan tir: (ngang) bac moét, bac hai, (doc) tat ca thir bac.

m Loai array: (H) loa solo hay nguon diém, (doc) giéng nhau.

m Pham vi bao quat: tir sau frontfill trung tdm dén déng nhat XOVR LR tai trung tam.

Toém tat quy cach centerfill (CF)

m Danh gia nhu cau: Co, néu hé chinh L/R khdng dén trung tdm tru¢c dudrng gidi han frontfill.

m B& réng chiéu ngang: tinh toan bé rong hai bén khi bat dau pham vi bao quét (pham vi x rong
bao quat hai bén).

m Nh&m huéng ngang: gitra vung bao quét (va phong).
= Nham huéng/bao quéat ngang: ving bao quat déng nhat va nham huéng da bu (Hinh 11.9).
m Quy mé cong suét: Max SPLCF = Max SPLMAIN - (Pham vi MAIN/CF). Tinh tai XOVR MN-CF.

Find lateral width of UR | Gap is 10m wide al row 3 |7 Find iateral width of C
90° speaker = 1.4x lateral multiph | @ = @ Mxn:mum 10m“2H) 6m (V) @

- | - \
oo Gobth: gm 14283m | L omwidin (L AP |6 9B \ | g0 speker 081
9m depth: 9.25m x 1.4 = 13m | '}.6m depth

\ (H) e akes §1 25x)
‘I | -

L \
\
\
\
A
9.5m to listeners
\
\
\
\

\  [50% centerfil has 8m |
\ deplh Gap :sh!ed

]
&
x

v [80° centerfil is 12m wide
! [FF} ®_//_-' ! . | at 3rd row. Gapusﬁlled r——;,

oswxstrina oozl

[E| A horizontal
"

Hinh 11.40 Thi du thiét k& cho centerfill. (A) Danh gia nhu cau, tim khoang cach gitra hé chinh L/R. (B) Xac
dinh pham vi bao quat ctia centerfill (C) bao quét solo va két hop.

11.7.6 Infill (IF)

Sidefills doi khi con goi la "outfill". Diéu nay cung cdp goi y manbh, infills 1a phién ban dao nguoc

cuia sidefill. Infill 1a phién ban thap cla centerfill (centerfill 1a phién ban cao). Infill thudng la Iyra chon cudi
cung vi hai khuyét diém I&n: phurong sai hinh anh am thanh cyc ngang va phuong sai gon Ion. Hay minh
hoa diéu nay béng thi du. Gh& ngdi hang thir sau gan (nhung khdng can chinh xac ) trung tdm. N6 ndm
trong ving chét gitra FF va hé chinh L/R. Liyra chon A la trung tam (center). Lyra chon B: fill. Tuy chon
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center b6 sung thém ngudn don vao khu vure co thé 18p day am thanh trurc tiép va tap trung én dinh hinh
anh. Chac chan c6 vai gon nhung ching ta cé thé giam thiéu nd béng nhdm, diéu khién huéng, delay va
mdrc d6. Nguorc lai, tiy chon thém hai ngudn, chi co thé déng bé véi nhau tai chinh center. Chi can ra khoi
center, hau nhu n6 khong khac nhau vé mirc do va khac biét Ién dung luc, trén phan I6n dién tich. Day la
tai hoa phuong sai gon diém dén diém, an Gi chinh né bang cach nhé, "it nhat toi khéng phai la loa
monitor sidefill". Va vé diém thudng, n6 khd kéo hinh anh ra bén ngoai. Da canh bao ban, nhung doéi khi
ban phai lam nhirng cai ban phai lam.

Rét khé c6 infill véi hé chinh center nén ching ta cé thé di chuyén thdng dén c&u hinh L/R. N6 la
phan mé rong hudng tdm, hurdng vao bén trong dé 18p day khe hé & trung tam. Quy trinh thiét ké lai gan
vai sidefill khdng ghép nén chiing ta sé bd qua buéec vi mé va chi thém chi tiét c6 lién quan.

Tinh néng tiéu chudn cua hé théng infill

m Ung dung: Lap khe hé& gitra L/R (hay center) va hé théng FF.

m Phan tr: (ngang) bac mét, bac hai, (doc) thuorng 1a bac hai nhurng co6 thé xir dung tét ca.
m Loai array: (ngang) diém dén diém bat déi xrng, (doc) loa don hay ngudn diém.

m Pham vi bao quat: tir khu vure trung tdm sau frontfill dén déng nhat XOVR LR.

m Hinh anh am thanh: Sai I&ch hinh anh chiéu doc thuén lgi nhurng hinh anh ngang bén ngoai rét
phé bién.

[A1] URateral wiatn |
90° speaker = 1.4x lateral multiplier

8m depth: 8.5m x 1.4 = 12m
15m depth: 16m x 1.4 = 22m

_lnﬁll lateral width
'50° speaker = 0.8x lateral multiplier |
6m depth: 6.5m x 0.8 = 52m
8m depth: 8.5m x 0.8 = 6.6m

"@ XIFB

Hinh 11.41 Thi du thiét ké infill: (A) danh gia nhu cau; (B) xac dinh khe ho gitra hé chinh L/R chinh; (C) bao
quét infill solo; (D) bao quat két hop

Tom lworc quy cach Infill (IF)
m Panh gia nhu cau: Cé, néu hé chinh khéng dén trung tdm bang dudng gidi han frontfill.

m B2 rdng chiéu ngang: tinh chidu ngang hai bén & diém bat dau ving bao quat (pham vi x bé réng
bao quét hai bén).

m Nh&m huéng ngang va doc: dién hinh I& trung tdm phong, hang ghé bao quét cudi cung truée
khi hé chinh déng khe hé.
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m Pham vi bao quat doc: goc bao quét phai di dén viing bao quat, thudong 1a XOVR FF-IF.

m Quy m6 cong suét: Max SPLIF = Max SPLMAIN - (Pham vi MAIN/IF). Tinh tai XOVR MN-IF.
m Cang it cang t6t: cang cé nhiéu loa hudng vao trong, cang cé nhiéu chai.

11.7.7 Rearfill (RF)

it khi chi dinh rearfill vi khéng ai muén coi méng dién vién. Ok, c6 vai ngudi lam, nhung rearfill van
con hiém. Rearfill [& fill fill, nghTa 1a nd khéng néi vé&i hé chinh (né mé réng hudng tadm ra sidefill mé rong
ra hé chinh). Vai trd vi mé cla no la ngudn diém khdng ghép trong mét phang ngang dé hoan thanh ving
bao quat 360 d6. Co thé can nhiéu hon mot rearfill don dé 18p day hinh dang ngang. Array nguén diém hay
line khéng ghép la giai phap théng thudng, tuy thudc vao hinh dang vung bao quat va lyra chon vat ly.
Theo chiéu doc, n6 1a ngudn don hay ngudn diém doi. Khdng thé bat dau thiét k& hé thng rearfill cho dén
khi hoan tat hé chinh va hai bén rdi chling ta sé thdy ngay nhirng chd con lai.

Tinh nang tiéu chuin cta hé thong rearfill

m Ung dung: mé réng pham vi bao quat dén chd ngdi phia sau san khau. M& rong huéng tam cua
sidefill.

m Phan tr: (ngang) bac mét, bac hai, (doc) thuéorng 1a bac hai nhurng co6 thé xir dung tét ca.

m Loai array: (ngang) ngudn diém khong ghép déi xirng, (doc) loa don hay nguon diém.

m Pham vi bao quat: tir XOVR SF-RF dén ONAX RF dén XOVR SF-RF (phia dgi dién).

m Théach thirc ro ri: thuy sau hé chinh, phan doi trong nha, monitor sén khéu, ngudn sén khau.
m Rui ro bi feedback: Lira chon vi tri phai xem xét hau qua cua viéc phong xuyén/trén san khau.
m Gi6i han pham vi: Gitr mirc d6 bang cach giam thiéu khoang cach phéng.

m Thoi gian: Rearfill phai d@én sém, du dé déng bd véi ngudn san khau va ro ri.

Vai khu vure rearfill cling c6 loa frontfill. Day 1a van dé vé thuat ngir, khéng phai 16i danh may.
Chung ta c6 nén goi loa truwdc khan gia la & phia sau s&n khdu khéng? Néu loa fill dang & mép trudc sén
kh&u, & phia trrdc san khau hay trén san khau dang chiéu vao mat khan gia, ching ta sé goi n6 la frontfill,
OK khéng?

Dia diém la quan trong déi v&i tat ca loa nhurng khéng c6 cai nao nhigu hon rearfill. Ching ta ¢
thé treo rearfill gan hé chinh va ghép v&i no, hay di chuyén gan phia sau va khong ghép. Ghép néi thudng
14 lira chon t6t nhét trong nhirng hoan canh binh thudrng, nhurng rearfill lai khac xa binh thuéorng. Dirng
quén, dang dién show phia sau hé chinh. Chi€u loa trén dau ho la cong viéc rui ro.

Can nhdc vi tri rearfill (Ghép gan hé chinh, khéng ghép & gan ghé phia sau)
m Ghép néi: ghép néi t6i da, ty I& pham vi/goc tda t6i thiBu. Phong t6i da, dén tré.
m Khdng ghép: ghép ndi t6i thidu, ty 1& pham vi/goc toa t6i da. Phong t6i thidu, dén dlng luc.

Cach tiép can ghép ndi, co thé xir dung loa hep nhung phai van n6 I6'n hon, thoa hiép t6t nhét.
Ghép néi yéu cau ddong bd v&i hé chinh (da delay dé giap chuyén tiép). Rearfill d8n dang sau 4m thanh
trurc ti€p (va monitor san kh&u), nhurng nd giéng nhu phan doi twdng phia sau hon la PA. Khu vuc khan
gia phia sau san khdu bj 6 nhiém béi thuy sau tr hé chinh, ro ri tr monitor san kh&u, va am thanh tryc tiép
cta nhac cu. Ching ta muén thém vao déng hén don nay it nhat co6 thé, do dé gitr mirc do ha xudng l1a uu
tién s6 mot. Khéng ghép va gilr mirc do sat xuéng co thé thi ching ta sé dén gan viéc dung lac hon.
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Toém tét quy cach rearfill (RF)
m Banh gia nhu cau: Cé, néu khong co frontfill va sidefill dé Iai khe hé bao quéat & phia sau.

m B& réng ngang (solo hay khéng ghép): tinh toan hai bén khi bt dau bao quat (pham vi * ty 1& hai
bén).

m Goc ma array ngang (ghép): géc mé dong nhat da bu.
= Nh&m huéng ngang: loa don (solo hay khéng ghép), center (ghép).

= Nham huéng va bao quat doc: phurong phap loa solo. Pham vi bao quét phai di dén ca VTOP
l&n VBOT.

m Quy m6 cOng suét: Max SPLRF = Max SPLSE - (Pham vi SF-RF,). Tinh tai XOVR SF-RF.

[A1] Define rearfill honizontal coverage needs [A2]|  Rearfil horizontal [A3] Combined response
St 00 XRF-SF o e

Rear seating

100° horizontal required.
= | We will use 2 x 50* speakers
| in a unity splay coupled point
R \ source.

~ XRF-SF g . — X
B1] Defi

required,
We will use 3 x 90" §
| oSN
in a unif Targot is 25° (-30°-55"
- “""g“l%" amho( =1.25 4
Need at t 30" speaker

Secton |

Hinh 11.42 Thi du thiét ké cho rearfill: (A) thi du v& ngudn diém ghép (B) thi du vé ngudn diém khéng ghép
11.7.8 Shadow fill

Vai khu vyre chd ngdi thiéu line &m thanh cho hé théng loa. Nhirng khu vire béng t8i dudi balcon
thuorng phé bién nhat, dac biét Ia loai nhiéu tang bao quanh. Ho van ban vé cho nhirng chd nay nén chang
ta phai bao phd cho né, thuéng 1am cho né 1a nhirng ché mé&c tién nhét trong nha (cho am thanh). LF rd ri
nhiéu chung quanh sur tdc nghén khéng phai la sirc manh am thanh cé thé xir dung dugc, vi vay phai thu
nho quy mé cong sudét cua shadow fill d& lam mét minh. Digu nay trai ngugc véi lap day dudi balcon tiéu
chuén, chia sé nang lugng va&i hé chinh. Shadow fill doi hoi curdng dd céng suét I6n hon 16p dudi balcon
hay sidefill d& so sanh 6dB. Bién dang hinh anh &m thanh la nguyén nhan da mat nhung khdng thé giai
quyét bang cach cai dat delay thong minh. O’ loa shadow chac chan c6 hinh anh vi n6 la ngudn thong tin
HF duy nhat, giai tan dinh vi tréi hon. Ching ta c6 thé lam t6t nhat 1a dat loa gitra khan gia va san khéu, do
d6 c6 hinh anh theo huéng chung ctia né. Shadow fill ¢c6 hinh dang bao quat phu thuéc hoan toan vao rng
dung, vi vay & day chang ta chi co thé dua ra huéng dan chung.

Shadow Fill

m Ung dung: Khu vuc chd ngdi khéng co tam nhin dén hé chinh hay hé théng fill twrong duong.
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m Phan tir: phu thudc vao irng dung nhung thudng la bac mét hay hai.

m Loai array: array phu thuéc vao rng dung nhung thud'ng la array solo hay khdng ghép.
m Pham vi: Phai phu tat ca chd ngbi che khuat (va dén nhirng chd khac téi thidu).

m Quy mé cong suét: Shadow fill & gilra-sau cling bang gitra-sau hé chinh.

m Bi quyét b6 tri: Bat hinh anh am thanh t6t nhat va pham vi hoat déng t6i thiéu (dé giam thiéu ro
ri).

11.8 Hé thong hiéu trng (FX)

Chién lugc thiét ké hé chinh va fill cla ching ta thudgng lién quan dén viéc kiém soat hinh anh am
thanh, v&i muc dich chung la gitr sur chd y cua ngudi nghe xa loa. Tham chi hé théng hiéu (rng con quan
tdm dén hinh anh 4m thanh, nhu'ng dao nguoc lai. Cach ti€p can hé théng hiéu qua la "Nay! Nhin qua day
di!". N6 c6 y dua sy chii y theo huéng cla no. Thiét ké hé thong FX gidng nhu lién minh nhiéu channel
lién két Idng 1o, mbi cai déu co vai tro riéng. Trudrng hop t6t nhat cho loa FX 1a moi ngurdi déu nhan thirc
vai trd clia n6 theo cung mét cach, thi du: Hinh anh bao quanh bén trai phia sau sé sang trai va phia sau
tdt ca moi ngurdri. N6i thi dé hon lam.

Bao quanh (Surround) hai bén, phia sau va trén cao la hé th6ng hiéu rng thong thuwérng nhéat. Digu
nay sé tao ra "Diém dén diém clia dinh ménh-Point Destination of Doom" néu diéu khién tat ca déu cling tin
hiéu. Nhirng ngu&i tinh tao khién né béng channel ddc nhét, thuéng la solo hay nhirng nhém ngudn line
khong ghép. Bdac lap ludn ludn di kém vai trach nhiém. Surround bao gdm nhiéu channel doc 1ap, chiu
trach nhiém bao quat toan bd phong. Surround L/R khéng giéng nhu ngudn L/R. Mbi surround bao quat ca
hai bén, gan va xa. Thach thirc cho surround la bao quat chiéu sdu mé rong véi array gigi han pham vi
(ngudn line khéng ghép). Ngay sau day sé goi dén TANSTAAFL va phuong phap phan loai (triage).

Loa FX kho thyrc hién cong viéc cua né6 ma khong lam phién ai d6, & dau dé. Cai nay khong phai
am thanh rét khoa hoc nhurng né 1a yéu té thiét ké that sur. Chu yéu 1a vé ty 1& pham vi. Thach thirc cua
chuang ta la thu hat sy chu y cua nhirng ngui chung quanh ma khéng gay dau tim cho nhirng ngu&i nghe
gan do. Ty 1& pham vi loa FX thudrng vurot qua bét cuir céi gi thdy trong array chinh ctia chdng ta. Hinh
dung surround phia sau dat ngay trén dau, trong hang ghé hai muoi bén dé tim hang thr muai hai. Tiép
tuc di. Ban chi con tim mét nira & doé thoi.

11.8.1 Bao quanh bén canh -- Side surround (SS)

Thuong diung 5 dén 6 thdng s6: d6 bao quat cia phan tir (ngang va doc), chiéu cao, khoang cach
ngang doc, va/hay nhdm huéng ngang. Néu khi gan loa, chi co thé diéu chinh trong mot mat phéng thi nén
chon chiéu doc la tét nhat. Thung loa surround chuyén dung thudrng c6 dé nghiéng xudng, hy vong sé co
goc dung.

Chuing ta can thiét 1ap duwdng dong nhat dé thiét 1ap khoang cach. Chung ta da xir dung hang ghé
dau tién cho frontfill, nhung né & dudi dat. Sé nang surround 1én, lam cho n6 c6 vé gidng nhu 1ap day duGi
balcon (mé&i nhin). Hé théng duéi balcon cla ching ta khdng phai bao phi nhirng hang ghé gan nhét dudi
né (hé chinh xtr ly cai d6) nhung side surround khéng xa xi nhu vay. Vi vay, muc tiéu bao quéat cua ching
ta bat dau & gan nhu frontfill, tir vi tri nhur U/B fill va v&i phan mé réng pham vi ctia hé théng chinh. Khéng
thanh vdn dé. Surround dudi thdp can lugng cao hon va ¢d pham vi ngén hon. Surround trén cao doi hoi
lrong nhod hon va c6 tam bay xa hon, nhung néu di qua cao, n6é sé mat di dac tinh side surround ctia no,
thanh ra giéng nhu surround trén khong. TANSTAAFL. Ching ta c6 thé can khoang 10 hay 100 side
surround, phu thudc vao cach ti€p can cua chung ta. Thda hiép chiéu cao/khoang cach cung cép viéc can
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béng ban sic, khoang cach va vung bao quéat qua mirc t6t nhat. Chang ta da di qua cai nay tur trudce, khi
nhd&m hudng ngang cho hé théng chinh (11.3.2). Chang ta hay thich (rng v&i thoa hiép cho surround.

Ngubn line khéng ghép cb ba viing bao quat riéng (theo chiéu sau): tru¢'c dong nhét (bao quat va
khe hé), phuong sai toi thi€u (dudng néi véi dudrng gici han) va sau gidi han (chdng chéo va chéng chéo
nhiéu). Hai khu virc dau cé chigu dai bang nhau, va thir ba thi khéng gi¢i han. Surround Ia tiéu chuén trong
rap chiéu phim, vi vay hdy m6 ta nhirng khu vurc nhu vai trd cta phim: trwée (t6t-xau), MV (t6t) va sau
(x&u-x&u). Tham chi c6 thé phan phéi t6t/xdu bang cach chia chidu réng phong vao khu thr ba. Pudng
déng nhat & 1/3 chiéu réng tao ra dudrng gii han & 2/3 chiéu réng, phan bd déu t6t, xdu va té.

Chiéu cao dong vai trd phu gitp phan phoi. Nang cao loa lén trén tudng, lap lwéi tam giac tir loa
dén ngudi nghe. Pigu nay dat nhiéu ngudi nghe gan bén trong ving bao quat ngang, vai sy khac biét
khong dang ké ddi vai phia ddi dién. Diéu nay co thé di chuyén dudng dong nhét gan phia loa dang ké ma
khong anh huéng nhigu dén vi tri cia dudng gidi han. Chigu cao mé rong cai tot ma khdng tang thém cai
X&u.

Ba yéu t6 gi¢i han su lyra chon chiéu cao clia ching ta: tran, ving bao quat doc va dugc coi la
trén khéng. Ching ta sé dé cap dén van dé tran sau nay. Khéng c6 dudng noi bat nao gitra viéc nhan thirc
hinh anh Ia hai bén hay trén khéng, nhurng ching ta van cé thé xtr dung vai logic va hinh hoc co ban dé vé
vling mau xam: 45°. Bén dudi c6 nhigdu hai bén hon va bén trén thi trén khdng nhiéu hon. Do d6 cac ghé
ngdi & gan hai bén canh c6 thé cam nhan dugc hai bén khdng rd nét néu khéng di qua cao.

Hay nhdm huéng doc. Ching ta da biét ty 1& pham vi la 2:1 (hay cao hon) buéc ching ta phai
nham huéng loa t&i vi tri xa nhat. O day chic chin ty 1& >2 nén khong yéu cau phai tinh toan. Nhdm
huéng né t&i ghé xa nhét & canh déi dién. Chung ta da biét dén ONAX va da biét dudrng dong nhét (unity
line) (1/3 khoang cach dén ONAX). Géc tda ra gitra ONAX va dudrng gi¢i han (limit line) 1a mét nira nhu
cau bao quat cla chiing ta. Thi du: ONAX @ -10°, dwdng gigi han @ -35°. B4 la 25° tir ONAX dén OFFAX
(duérng giGi han), vi vay ching ta can loa it nht c6 50°. Khoang cach, bién gi¢i cudi cung. Ching ta da
biét khoang cach vector tur loa dén duwdrng dong nhat. X&r dung con s6 dé dé tinh chiéu rong hai bén. Thi
du: phan ttr 90° (ngang) v&i dudng di 3m dén dudng dong nhét - khoang cach ngang 1a 4.2m (3m x 1.4 =
4.2m).

Chién lugc bén trén phan chia déu dod bao quat dudi va trén. Tin hiéu surround néi chung co6
phuong sai gon t8t, vi vay cé thé nghiéng trd choi bing cach giam khe hé. Phai mét rat nhiéu chai dé
giam kinh nghiém cua ching ta vé vu né phao. C6é thé rat ngan khu vy trwde — dong nhét (va mé rong
sau - viing giéi han) béng nhirng phan tir réng hon, khoang cach gan nhau hay chiéu cao thdp hon.

Quy md codng suét cho surround 1a néi dung va irng dung co ban. Cirque du Soleil va nhirng mega-
show khac doi hoi phai cé quy mé céng suét cho hé théng chinh trong khoang 6-10dB. Surround nha hat
kich dién hinh 14 15-20dB bén du'¢i hé chinh. Surround rap chiéu phim phai tuan theo tiéu chudn SMPTE,
dyra trén téng hgp dap rng ctia né nhung nhin chung, giam hon hé chinh15-20dB, trén co s& solo.

Tinh néng tiéu chudn cua hé théng surround hai bén (Side va Rear)
m Ung dung: ngudn cé dinh cho viéc dinh vi hinh anh 4m thanh di xa san kh&u.

m Phan tir: (ngang) bac moét, (doc) bac mot hay hai (wru tién dé cé pham vi bao quat dén trung tam
t6t hon).

m Loai array: (ngang) nguon line khong ghép, (doc) solo.

m Pham vi: T4t ca chd ngdi (va giam t6i thi6u dén nhirng ngudi nghe gan do).
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m Quy mé cong suét: phu thudc vao (rng dung nhung thudng la dudi hé chinh15-20dB.
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Hinh 11.43 Thi du thiét k& cho side surrounds. (A) Mat phdng san phang va mét phang ngang hinh chir nhat.

(B) Chiu rong bét d6i xirng trong mét phéng ngang. (C) Hai san ndm doc véi balcon va chd ngdi nghiéng ra
sau.

[A1]Vertcal am: Farthest seat (>2-1 range rato)
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Hinh 11.44 Thi du thiét k& cho surround sau (rear). (A) Mé&t phang san phéng va mit phdng ngang hinh chir
nhat. (B) Hai san doc c6 balcon delay. (C) Giam ty I& pham vi cuc dai bing hé théng delay.

11.8.2 Surround sau -- Rear surround (RS)

Surround sau trong phong co tran cao va khong co balcon theo huéng dan thiét ké giéng nhu
canh hai bén. Ghé ngbi nghiéng vé phia sau (rake), tran thap va balcon can c6 cach ti€p can khac. Nh¢ lai
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cach chd ngbi nghiéng sau gi¢i thiéu muc tiéu chéo 1én hé théng chinh ra sao. VTOP cao va xa va VBOT
gan va th&p. Ching ta nhdm hudng vé phia truéc dé chéng lai nghiéng vé phia sau. Surround sau di tor
huéng d6i dién va nhin thdy nghiéng sau tir géc khac hoan toan, theo nghia den. Hinh nhu thdy san béng
phang tr géc nhin cua loa vi ching ta phai nhdm xuéng phia truéc trong khi lwét qua ghé phia sau. Ching
ta c6 vién canh "frontfill & phia sau" nhigu hon, trir khi tran phia sau cao. Phuong sai mirc dé: &n tugng
mot.

Tran thdp, thwdng & phia sau clia phdng nghiéng sau, két hgp van dé bang cach budc vi tri loa
dugc chi dirng trén chiéu cao. Biéu nay mang lai ty 18 pham vi cao nhu dién, doi héi cé loa laser ngugc lai.
Chung ta c6 thé xir dung loa bac ba, nhurng nd sé khdéng kiém soat bét cir cai gi duai HF vi no la don vi
solo trong mat phang doc. Phuong sai &m phé: &n tuwgng hai. Phuong sai gon ngoai tran nha: &n twong
ba.

Tinh huéng x&u nhat Ia dudi balcon, noi surround sau giéng nhu mét con vat nudi trong chudng.
C6 thé giai cru bi delay, dat trén tran, trurdc mat tuédrng sau va/hay & phia trude balcon. Can luu y rang
nhirng loa delay nay co6 thé bao phd pham vi dai hon phéan sau cta "hé chinh" (nhirng cai né sé dong bo
vGi). Pay la trwdng hop 18p day hé chinh hiém hoi. Surround lan can balcon thudng phong dai hon nhirng
don vi & phia sau cua mét trong hai mirc dg, va do do sé tang ty Ié theo twong x(rng.

11.8.3 Surround trén khéng -- Overhead surround (OH)

Surrounds trén khdng c6 chirc nang tuong duwong v&i hé chinh trén cao, da mé ta trudc day
(11.6.7). Quan hé ctia vé bao quat phan tir, khoang cach va pham vi ap dung déu can xirng. Quy mé cong
sudt clia FX c6 thé sé thap hon (rng dung hé chinh, nhung diéu nay phu thudc hoan toan vao &rng dung.
Peter Tinkerbell di chuyén réat nhiéu trong khéng khi. Trurc thing ctia Miss Saigon di chuyén rét nhiéu
khéng khi.

11.8.4 FX dac biét -- Special FX

Chung ta goi cai gi la array nguén diém 5 phan tir c6 cong suét cao cép 4 trong mot doan ma robot,
xtr dung chi trong mét phat cho mét giong néi? D1 nhién, d6 la Ursula the Sea Witch (Tokyo Disney Sea).
D6 1a ngudn hiéu (rng d&c biét. N6 phai chdc chdn moi dira tré trong nha hat surround 360 d6 nay déu biét
chinh xac ngu¢i nao dang noi chuyén. Cé hang triéu irng dung FX déc biét déc dao, nhurng chi cé khia
canh chung cho quy trinh d&c diém cua n6: mdi cai la solo ma phai bao phu cang nhiéu khdng gian cang
tot/thure tién.

11.9 Hé thong tan s6 thap -- Low-Frequency Systems (LF)

Hé théng tan sé thdp khong bi co 1ap v&i nhau hay trong phong. Tuong tac la bién thé khdng gian
nhu vay ma chung ta dang phai d6i méat véi phurong phap phan loai va TANSTAAFL & day nhu la thu tuc
diéu hanh tiéu chudn. Chung ta da thao luan vé viéc mé rong quy mé céng suét téi hé chinh. Phan nay tap
trung vao nhirng ty chon vi tri vi mé. Cé ba ché chung ta cé thé thdy hé chinh LF bay: gan hé chinh L/R,
& trén trung tam san kh&u hay trén tay tréng (array TM cho (rng dung séan thi ddu 360 do).

11.9.1 Hé chinh LF bay -- Flown LF mains (L/R)

Tinh néng tiéu chuén cua hé théng LF bay (L/R)

m Phuong sai mirc d6 t6i thi6u: Khan gia nam ngoai pham vi gan (ty 1& pham vi giam).
m Ghép ndi t6i da v&i hé chinh: Gan v&i hé chinh lam giam thiéu chai.

m Tuy chon triét tiéu thuy/hai bén: Co6 thé diéu khién phase khi ghép néi véi hé chinh L/R.
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m Ghép néi v&i san t6i thiu: Sub-woofers san (nhirng cai ching ta nhan mién phi tir chéng loa
trén dat) khdng ghép vai LF bay.

m Ghép LF center v&i L/R center: Thurdng goi 1a hém cong suét (power alley). Mii nhon hep theo
tan sé.

m Hinh anh &m thanh &m phd lién tuc: Giai LF lién két vai giai MF va HF vi LF gan vi tri hé chinh.
11.9.2 Hé chinh LF bay -- Flown LF mains (C)

Tinh nang tiéu chuén cua hé théng LF bay chinh (center)

m Khuyén khich xtr dung array cardioid: San khau ro ri sé qua mirc ma khéng co cau hinh cardioid.
m Phuong sai t6i thiéu: Vi tri c6 ty 1&é pham vi thdp, ghép ndi t6i da va gon t6i thiéu.

m Hinh anh &m thanh &m phé ban lién tuc: LF néi v&i hé chinh theo chigéu doc nhung phan cach
theo chiéu ngang. Hau hét vat liéu LF trong channel L/R d&u bj quay vé gitra, vi vy day khong
phai la bién dang hinh anh &m thanh &m phé.

11.9.3 Hé chinh LF bay (array TM)
Tinh nang tiéu chudn ctia hé thong LF bay chinh (array TM)

m Didu ky diéu: D6 1a "bom" cho pham vi bao quét trung tam 360°. N6 bo bom cho tt ca (rng dung
khac.

m Khéng c6 céi gi ngan: Phai cao t6i thiBu 2 mét dé co thé kiém soat chigu doc.
m Phuong sai t6i thiu: Khéng chai va khdng co phurong sai Aam phd cho dang 360°.

m Hinh anh &m thanh am phd khéng lién tuc: khéng lién két v&i hé chinh (doc va ngang). Chd ngoi
th&p/gan c6 thé cam nhan bj gian doan.

Hinh 11.45 Thi du thiét ké hé théng LF bay. (A) Huéng doc (End-fire). (B) Dc-Gradient (chong ngugc-
inverted stack). (C) D&c (dong truc-song song-in-line).
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11.9.4 LF san SK (L/R)

Choéng sub & bén trai va phai nén khong can giéi thiéu. Chung ta biét ché n6 séng.

Tinh néng tiéu chuén cua hé théng loa subwoofer san

m D& nghj cardioid: ro ri sdn khdu néu khéng thi cé thé la qua mirc.

m Ghép ndi san t6i da: T4t ca phan tir déu gan san.

m Phuong sai mirc dé cao: Nhirng thanh vién khan gia & gan tang dau va cach xa balcon.
11.9.5 LF san (C)

Co thé dan thiét bi LF trén mét tién san khdu. Trong cai dat c¢6 dinh, chén né dudi san khiu, va
thuwong & phia trudc san khéu, trén gian khung Iuu dién. Phai gitr nd & mirc nhe, gi¢i han Iyra chon bao
quat doc. Tirng don vi c6 thé cach nhau khoang 2 mét. Lai huwdng cardioid c6 thé gitp giam thiéu sy ro ri
trén san khau. Loa dat dudi san khdu co thé dap (rng vai lai hudng cardioid rét bat ngd, nghia la n6
khéng hoat dong hay hiéu qua kém hon. San san khdu chac chan c6 thé cung cép du do co lap dé giam
nhu cau phai lai hwéng (cling ¢6 1am cho khoé dat hon). Sub san sé ghép véi nhau & gilra phong roi chac
ch&n bat dau chai.

Tinh nang tiéu chuén cua LF san (Center)

m Khién nhigéu channel: khuyén dung dé diéu khién Iai huwé'ng cardioid va ludng am.

m D& nghj cardioid: ro ri sdn kh&u néu khong thi cé thé la qua mirc.

m Ludng 4m ngang: thudrng hay hep qua do, trir khi thi hanh lai hwéng ludng am.

m Ghép ndi v&i san t6i da: T4t ca phan tir déu gan san.

m Hinh anh am thanh: lién két v&i san khau (doc va ngang). Tach ra khoi hé chinh L/R (doc va
ngang).

m Gilr paddles charged CPR: nghe rét I&n & nhirng khu virc ma moi ngu&i chac chan xam lai gan.

Coupled line source ’ Coupled line source -
No beam steering with beam steering

Coupled point source
o| of gradient in-line arrays

L : /
[ 31 Hz ]\ sq Plan: zfx/zsm 1[ 311z )‘\J @
”’\‘\ - /7”"\\ I e

[P 7 . € o~
63Hz |RRRNE [ e3Hz [N

Hinh 11.46 Thi du thiét ké cho hé théng LF san. (A) L/R tach r&i R/R. (B) Ngudn line ghép khéng bij lai. (C)
Ngudn line ghép bi lai huéng. (D) Ngubn diém ghép cua nhirng phan tir déc.
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11.9.6 LF Delay

LF delay cho phép md réng vé phia trurde, t¢i nhirng khu vure ma néu khong thi sé khéng c6 anh
hudng cua ty 1& D/R cao trong pham vi do. Yéu t6 han ché 1a dong chay nguoc, cé thé quan ly tot nhat
béng céach hoat ddng & mirc do thép va/hay xir dung hé théng lai huéng cardioid.

Tinh nang tiéu chuén cua LF Delay

m B3t budc cardioid: Phai cdu hinh cardioid hay rod ri & san khdu sé& qua do.

m Phuong sai t6i thiéu: ting gép ba: ty 1& pham vi I&n, ludng &m don dé phu hop v&i phong va gon
t6i thiéu.

m Hinh anh am thanh: lién két v&i hé chinh (doc). Tach biét (ngang). N6 sé di chuyén ra gitra
nhuwng it c6 than phién.

Hinh 11.47 Thi du thiét ké cho hé théng LF delay. (A) Khong delay. (B) LF Delay da hué¢ng (omni-
directional). (C) Delay gradient. (D) Delay end-fire.
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Trap 'n Zoid by 606

How do you get a
designer to choose you?

the gig.

Speak up! The strong
silent type never gets

Do | need to have a
musical sound?

That would eliminate
you from a lot of
applications, like

EDM and hip-hop.

Should | have a secret
ingredient, like a retro-
encabulating wave-guide?

Better sound through
marketing!

@ Sound & Lighting

(Trang tréng)
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