cg;f) STARDUCT

SRR

2 ref,

B ref

Kiém soat tiéng on cho hé thang HVAC
&
SAN PHAM TIEU AM STARDUCT

AVAVAVAVAVAVAVAVAVAV,
/\/\/\/\/\/



“Chiing to
ban

su vuot troi”




Kie}’m sot do on hay chdng on néi chung La mét cdng viéc phic tap. DE c6 giai phap chong on hiéu qua khdng chi can cé nhiéu
kién thrc chuyén mdn ma con can biét cach tinh toan va lva chon cac san pham tu‘dng (ng.

Be kiém soat do on thi phuang thirc co ban la phal chia van de chung thanh cac van dé co ban. Cu the ¢ day la phai hiéu rd dugc
vé cac yeu t6 co' ban theo thir ty NGUON PHAT TIENG ON - BUONG BI CUA TIENG ON - NGUO NHAN TIENG ON.

C6 nhiéu lua chon khac nhau dé gidi quyet vandeé tleng on doi véi tiing yeu to ndi trén.

Té't'nhién, cach dudc uu tién nhat thutng la giai quét tir ngudn phat ra tiéng dn. Bing céch chon nhitng thiét bj phét sinh @6 on
thap khi hoat dong, chung ta giai quyét dugc van de tir trude khi ching phat sinh.

Cach tiép theo 13 x(r Ly tiéng 6n trén dudng lan truyén cta nd bang céc loai tiéu 4m, vach ngin/hap thu am ..v..v.

Cach cudi cling L x{ ly tai chd cho ngudi phai chiu tiéng 6n bang cach tinh todn mdc phai nhiém véi tiéng on chap nhan dudc.

NGUON TIENG ON

Biéu quan trong 3 can c6 gdng L4y dugc théng tin v& m(c cong
suat am thanh ngudn cla thiét bi tir nha cung cap thiét bi dé
néu c6 thé. Dir liéu vé mifc cong sudt am cda thiét bi may méc
ciing cd thé thu dugc qua cac thir nghiém hoat déng tién hanh
theo cc tidu chuan d3 dugc cong nhan ap dung cho thiét bi do.
Quat théng gid thugng dugc thir nghiém theo AMCA 300 hodc
320. Cac thiét bj kiém soat khi thi theo AHRI 260. Cac thiét bi
dau cudi thi theo ASHRAE 130. Viéc thir nghiém theo céc tiéu
chuan dugc cdng nhan sé gip bao dam co thé so sanh dudc
céc két qua thd nghiém giifa cac nha san xudt. Viéc udc doan
mifc cong sudt am sé chi dugc ap dung khi khdng thé cé dugc
dif lidu nay tir nha san xuat.

Trong hé thong HVAC thi nguon phat tiéng on thuting (a quat, BUGNG TRUYEN DAN TIENG ON ) X
may phat dién, cac thiét bi VAV va cac thiét bi co khi khac trong ~ Duong A: &m phét sinh tif ket cau xy dung - dé rung cua thiet bj truyén
cong trinh. qua san nha.

. L e A Durdong B: truyén thang - tiéng on truyén thang qua moi truong tdi ngudi
DUONG DI CUATIENG ON chiu/nhén.

Durdng C: m truyén theo hé thong Gng gié - tiéng on truyén tir thiét bi

Khi d3 biét nguon phat tleng on th| co thé xac dinh dugc khoéng theo duféng ding xuyén tuomg vio khong gian phong

cach tu nguon tdi ngerl nhan tleng on. Nh vay, cé thé vé dugc

hanh tr|nh cla t|eng on. Diém Quantrong can nhcrva hiéu ¢ day

la tleng on thufcrng di theo nhiéu duang, nhu di thang qua khong

khi va ca theo cac két cau cong trinh, dé cd thé tinh toan mét cach dung dénva day dd hon. Ngoai ra khi mot hufdng truyen am da
duge x{r ly th| hu‘dng t|ep theo se tro‘thanh chu dao khién cho viéc x(r ly tang cudng cho erdng tha nhat trd nén vo dung. Hinh
minh hoa vé cac duong truyen tleng 0n c6 thé ton tai tir nguon tdi nger nhan thong qua tleng on truc tlep hodc phat sinh tir hién
tugng giao dong/rung ca cac cau kién xay dLrng Trong vi du nay nguon tleng on (a bd diéu khién khi gom ca quat va may nén
trong khi ngu@i nhan la mot nhan vién lam viéc ¢ phong bén.

Tiéu 4m L3 thiét bi hiéu qua va kinh té dé kiém soét tiéng on trong hé thdng HVAC bang cich ngdn dm thanh lan truyén qua hé
thong dng gid.

NGUTI NHAN TIENG ON

Sau khi hiéu ré vé nguon va dlrfmg dicla tiéng on thi van dé cudi can giai quyét la ngLrEIi nhan tiéng on. Cong viéc cén lam a phai
tinh toan va quyet dinh mifc dd on co thé chap nhan dugc - dua trén dir lleu nay co thé xay du‘ng dugc phuong an t0i wu vé mat
hiéu qua va kinh té. Tinh toan ap suat am thanh tai noi & cla nguai nhan t|eng on la khau cuodi cung cua quy trinh phm haop g|a|
quyet tleng on tren toan hé thong Muc dich s{r dung cda khdng gian can chong onla can cir & can nhic muc tiéu cu thé qua cac
chi tiéu ky thuat can dat dugc cho khdng gian do. Nguon tham chiéu pho hién nhat vé cac chi tidu thiét ké dién hinh cho cac loai
khdng gian trong phong cé ngudi & [a tir S6 tay hudng dan ¢ng dung ASHREA. Cac chi tiéu cho khdong gian mé thuting do ting dia
phuang quy dinh.



Tir céc y&u t5 oo’ ban NGUN PHAT TIENG ON - BUGING BI CUA TIENG ON - NGUGT NHAN TIENG ON. Sau khi d3 Lra chon thiét bi va
xac dinh cac dir liéu lién quan tdi nguon phat sinh on va xac dinh mirc dd on chap nhan dugc vdi nguai phai nhén tiéng on theo

céc quy dinh véi titng loai khdng gian thi sé tdi cong tac chong tiéng on trén duting di cdia no.

Cong tac nay dugc thuc hién thdng qua céc thiét bi chong dn, trong dé cac tiéu am dong vai trd quan trong nhat véi cac loai thiét

bi cd nguyén ly nhu sau.

TIEU AM HAP THU

Céc loai tiéu am (acoustic silencer), con dudc goi (a tiéu m tan xa (dissipative silencer)
dugc dung dé hap thu m thanh gil]p giém b6t do on. Khi do on trong ong gid di qua tiéu dm
thi nang lugng 4m sé di vao vach cdm dm qua 16 soi trén véach. Ldp ton soi 16 nay 13 dé bao
ve L&p vat liéu cach 4m khong b| hu hai do luu toc khéng khi cao trong ong gid trong khi
van d khong gian cho am truyen vao. Khi di vao lop cach am (thudng bang bong sdgi thuy
tinh) thinang lLro‘ng am sé phan lrng V@i vat liéu nay, luc ma sat glu‘a nang lu‘o‘ng am va sdi
thuy tinh sé chuyen nang lugng 4m thanh nhiét, nho vay gidam am lwgng va mirc dd o on &
dau ra clia luong khi. V@i nhitng tiéu am c6 khe luu toc cao khi lap dat thi co thé phai L6t
thém mot Lép vai sai thay tinh gura lop bong va Ldp tén soi 16 dé bao vé lo‘p bong trong khi
khong lam anh ero‘ng tdi hiéu qua chong on. Cac ung dung tiéu hiéu vé hap thu am gom
cac loai tiéu am vuong, tiéu 4m elbow va tiéu 4m tron, cac tiéu am cho thiét bj va may phat,
ong gid tiéu am, tiéu am hdp gid quat va mot so loai khac.

TIEU AM HAP THU O MANG BOC

Tiéuam hap thu cd mang boc cd nguyén ly hoat dong nhutiéu am héfp thu. Tuy nhién, nhirng
tiéu am nay dung mét Lap mang polymer mong boc ngoai l&p cach &m dé bao vé lop cach
am chong am d6 hoac khi hai 6 nhiém trong mot so tru’o’ng hdp Bleu quan trong canluuy
la lép mang boc sé anh hudng lam glam kha nang hap thu am. pé glam th|eu anh hudng
nay nguai ta L6t thém mét Ldp cdch 4m méng gitra L6p boc polymer va ton soi 16. Ung dung
tiéu biéu cta loai tiéu 4m nay (A tai cac phong thi nghiém, phong sach va bénh vién (3
nhifng ngi ma trong khdng khi thung chifa nhiéu 4m do hodc cac nguyén o héa hoc.

TIEU AM HG (PACKLESS)

Tiéu &m hé (con goi la tiéu am phan (ing - reactive silencer) khong diing vét liéu hap thu
4m va cau tao chi bang vat liéu chac va ton soi (0. Viéc gidm am dat dugc la nha viéc ap
dung nhiéu budng/khoang doi am nhiéu c& d3t phia sau lGp ton soi 16. Khi 4m thanh di qua
tiéu 4m thi ning lugng 4m s& tan xa theo nhiéu cach, tuang tu hidu (g trong bd cong
hudng Helmholtz, két qua (@ mirc 8m sé dugc giam b6t & dau ra tidu am. Tiéu 4m loai nay
terong kho g|a| quyet van dé vdi dai am tan hep, ndi cach khac no bi han ché khi can tiéu
amtrong pho amrong. Ungdung tleu biéu cla tidu am nay la trong mdi trudng khong chap
nhén sgi thay tinh hodc thuang can vé sinh/tiét trung toan hé thong nhu trong céc phong
thi nghiém, phong sach, bénh vién, xudng linh kién dién t(.

b

Vat liéu
hap thu am

Budng/khoang
di &m

HIEU QUA CUA CAC LOAITIEU AM S0 SANH HOAT BONG CAC TIEU &M (DAI 1.5M)

Biu do so sanh cac loai tiéu am cho thay tiéu 4m hap thu tidu
chuan c6 hiéu qua tong thé cao nhat vdi toan pho am thanh.
Tidu 4m c6 mang boc c6 hiéu qua thap hon dang ké nhung khi
c6 Ldp cac 4m bo xung thi dugc cai thién. Biéu do cling cho thay
hoat dong doc dao cla tiéu 4m hé khong dung chat cach am.
Tidu am hap thu tidu chuan cé duting hap thu & dai rong trong
khi tiéu 4m c6 mang boc chi hiéu qua & dai tan trung binh. Binh
cla tiéu am hg dat dugc nho kich thudc va cd cla
phong/khoang déi am d3 loai bt dudc dd on tai ving tan so do.

Suy hao (am) ddng do chén tai 0.5m/s (dB)

— Tiéu 4m hép thy
— Tiéu dm boc polyester

Tiéu am boc polyester
khdng Ldp LGt them
— Tiéu am he

63 125 250 500 1000 2000 4000 8000
Di tn céc bat d (Hz)
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VG ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm
V8 vach tiéu am: ton ma kém soi 16 day 0.5~0.7mm

Vat liéu tiéu am: bong khoang dinh lugng 80kg/m3 va
vai sgi thly tinh 160g/m2

Tuang thich vdi hap thu tan s6 4m tam trung va cao
trong pho am nghe dugc

Bich TDC dé két noi
Boc mang polyester cho phong sach (tUy chon)

CAU TAO VA KiCH THUGC

TIEU AM VUONG
Series SSD

Thiét ké cla tiéu am vudng nhiéu vach STARDUCT (SRD) gidp
gidm thiéu hién tugng sut 4p. Vach tidu 4m cé cau tao gilp
gidm am & cac dai tan sd trung binh va cao trong khoang
nghe cla tai ngudi. Vach dugc toi uu hda dé dé dang hap thu
4m vdi mic sut &p thap nhat dong thai phuc hdi p tinh hao
hut va giam hién tuong dong quan cuing tiéng on phat sinh.

Tiéu chuan: bich TDC
Tuy chon: bich V

900 - 1500 - 2000 - 2500 (mm)

Chiéu rong (W): min. 300mm
Chiéu cao (H): min. 300mm

L Chiéu dai/sau (L): 900 - 1500 - 2000 - 2500 (mm)
e S

Bong khoang

80kg/m3

Vai sgi thiy tinh
160g/m2

V6 véch ton soi 1
Day 0.5~0.7 mm

Day 1.0 ~ 1.2mm

V& ngoai tén ma kém 718

Céc b phan clia san pham dugc ché tao phi hap véi
cac tiéu chuan: ASTM 84E, UL 723, NFPA 255 cho
cap chdy lan 25 va mdc tao khoi 50.
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TIEU AM VUGNG NHIEU VACH
Series SRD

_——

Thiét ké cla tiéu am vudng nhiéu vach STARDUCT (SRD) gidp
gidm thiéu hién tugng sut 4p. Vach tidu am cé cau tao va kich
thudc tuong (ng dé giam am & cac dai tan so trung binh va
cao trong khodng nghe cda tai nguai. Tao hinh khi dong hai
dau véach dugc toi vu héa dé dé dang hap thu am véi mirc sut
ap thap nhat ddng thai phuc hoi &p tinh hao hut va gidm hién
tuong dong quan cling tiéng on phét sinh.

VAT LIEU KET NOI
V4 ngoai: tén day ma kém 718 day 1.0 ~ 1.2mm Tiéu chuan: bich TDC
V& véch tidu am: ton ma kém soi 1 day 0.5~0.7mm Tly chon: bich V
VAt Lidu tiéu 4m: chét lugng cao bang bang khodng dinh
wgng 80kg/m3 va vai sgi thly tinh 160g/m2 CHIEU DAI/SAU DANH BINH TIEU CHUAN

L 900 - 1500 - 2000 - 2500 (mm)
DAC DIEM

Tugng thich hap thu tan s6 4m tam trung va cao trong
phd &m nghe dugc

Thiét ké vach d3c biét toi thiéu hoa sut &p

Bich TDC dé két ndi

Boc mang polyester cho phong sach (tly chon)

CAU TAO VA KiCH THUGC

V4 ngoai tdn ma kém 718 Kich thugc

Day 10 ~1.2mm Chiéu réng (W): min. 300mm

Chiéu cao (H): min. 300

Chiéu dai/sau (L): 900 - 1500 - 2000 - 2500 (mm)

Bdng khoang
80kg/m3 Tiéu chuan

Céc bd phén cla san pham dugc ché tao phi hap véi
Vi sgi thdy tinh cac tiéu chuan: ASTM 84E, UL 723, NFPA 255 cho
cap chay lan 25 va mic tao khai 50.

V3 vach tén soi 10
Day 0.5~0.7 mm
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TIEU AM TRON
Series SCD

Thiét ké cta tiéu am tron STARDUCT (SRD) dudc thiét ké dé giam
tiéng on von co clia quat thdng gié cling nhu gidm thiéu hién
tugng sut &p. Tidu am tron giip gidm on cho cac thiét bi thudc hé
thong HVAC néi chung. Cac model Starduct SCD c6 bich két ndi dé
dang va truc tiép vdi 6ng gi, khong can thdng qua cac phu kién

trung gian.
VAT LIEU KET NOI
V6 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Bich tiéu chudn cho dng gid tron
V6 vach tiéu am: ton ma kém soi 16 day 0.5~0.7mm Ty chon theo yéu cau
V4t lidu tidu &m: chat lugng cao bang bong khodng dinh
lwgng 80kg/m3 va vai sgi thly tinh 160g/m2 CHIEU DAI/SAU DANH BINH TIEU CHUAN
L D1~ 2 x D1
DBAC DIEM
Tuong thich védi tan s6 &m tam trung va cao trong phd
am nghe dugc
D& két ndi
Boc mang polyester cho phong sach (tUy chon)
CAU TAO VA KiCH THUGC
Kich thudc
B I B o Buding kinh trong (D7): 300 ~ 2400mm
S 1 — 4 D2 Buong kinh ngoai (D2): 450 ~ 2700mm
l Chiéu dai tidu chuan (L): D1~ D1x 2
(chiéu dai khéc tlly yéu cau)
L
Tiéu chuan
Cac bd phén cla s&n pham dugc ché tao phii hop
V6 ngodi ton ma kém Z18 vGi céc tiéu chudn: ASTM B4E, UL 723, NFPA 255
Day 10 ~12mm cho cap chdy lan 25 va mdrc tao khdi 50.

Vai sgi thiy tinh
160g/m2

V4 vach tdn soi 1
Day 0.5~0.7 mm

Bong khoang
80kg/m3
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TIEU AM TRON
Series SACD

Tiéu am tron STARDUCT (SACD) dudc thiét ké vdi mot L8i dé tang
kha nang hap thu tiéng on. Tiéu 4m nay 4p dung khi c6 nhifng yéu
cau chong on cao hon binh thuting. Cac model Starduct SACD c6
bich két ndi dé dang va truc tiép vdi 6ng gid, khong can thong
qua cac phu kién trung gian.

VAT LIEU KET NOI
V6 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Bich tidu chuan cho 6ng gid tron
V8 vach tiéu am: ton ma kém soi 1 day 0.5~0.7mm Ty chon theo yéu cau

VAt liéu tiéu 4m: chat luong cao bang bong khoéng dinh
lugng 80kg/m3 va vai sgi thiy tinh 160g/m2 CHIEU DAI/SAU DANH BINH TIEU CHUAN
o D1~ 2 x D1
DBAC DIEM

Tuang thich vdi tan sb am tam trung va cao trong phd

am nghe dugc

D& két ndi

Boc mang polyester cho phong sach (tUy chon)

CAU TAO VA KiCH THUGC

D1 Kich thudc
C C Buong kinh trong (D1): 300 ~ 2400mm
L 11— 4 D2 Pudng kinh ngoai (D2): 450 ~ 2700mm
Chiéu dai tiéu chuan (L): D1~ D1x 2
(chiéu dai khéc tly yéu cau)
I |
L+100 —— = Tiéu chuan

Céc b phan clia san pham dugc ché tao phi hap vdi
cac tiéu chuan: ASTM 84E, UL 723, NFPA 255 cho
cap chdy lan 25 va mdc tao khoi 50.

V4 ngoai tén ma kém 718
Day 1.0 ~ 1.2mm

Vai sgi thiy tinh
160g/m2

V3 vach ton soi L
Day 0.5~0.7 mm

Bong khoang
80kg/m3
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TIEU AM QUAT HUGNG TRUC
Series SQS

T|eu am quat STARDUCT (SQS) dugc L&p &p vao quat hudng truc
nham glam on ngay tai nguon va cai thién hiéu qua khi dong cho
quat cad & dau vao va dau ra. Tidu am vdl (6i trung tdm ding cd
gidp gidm sut 4p qua fan hub. Tiéu 4m 3p quat cap con gidm gia
toc khi & dau ra giGp tang phuc hdi ap tinh.

VAT LIEU KET NOI
V4 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Bich tiéu chuan dng tron
V8 vach tiéu am: ton ma kém soi 1 day 0.5~0.7mm Ty chon theo yéu cau

VAt liéu tiéu 4m: chat luong cao bang bong khoéng dinh

lugng 80kg/m3 va véi sgi thly tinh 160g/m2 CHIEU DAI/SAU DANH BINH TIEU CHUAN

L (mm)
DBAC DIEM
Tuang thich vdi tan sb am tam trung va cao trong phd
am nghe dugc
Bich tiéu chuan dé két noi
CAU TAO VA KiCH THUGC
Kich thudc
X . Chiéu rong (W):
S Hl Chiéu cao (H):
Chiéu dai/su (L):

T
'

| L— W Tiéu chuan ) ,

Cac b phan clia sdn pham dugc ché tao phu hap
véi cac tiéu chudn: ASTM 84E, UL 723, NFPA 255
cho cap chéy lan 25 va mfc tao khdi 50.

Bong khoang
80kg/m3

V& véch ton sai 16
Day 0.5~0.7 mm
Vai sgi thay tinh
160g/m2

V4 ngoai tén ma kém Z18
Day 1.0 ~ 1.2mm
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TIEU AM ELBOW
Series SES

Tiéu & am Elbow (géc) STARDUCT (SES) thiét ke cho nhu‘ng hé
thong ong co han ché vé khong gian, khong lap dugc cac doan
tiéu am thang nhu binh thuGng. VGi tiéu am Elbow Starduct murc
do g|am amco the dat tuong duang tiéu am thang trong khi mdc
do sut ap cling gan nhu tuong duong vai ong khong tiéu am cung

kich thudc.
VAT LIEU KET NOI
V4 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Tidu chuan: bich TDC
V8 vach tiéu am: ton ma kém soi 1 day 0.5~0.7mm Tuy chon: bich V

VAt liéu tiéu 4m: chat luong cao bang bong khoéng dinh
lugng 80kg/m3 va vai sgi thly tinh 160g/m2

pAC BIEM

Tuang thich vdi tan sb am tam trung va cao trong phd
am nghe dugc

Bich TDC dé két noi
Boc mang polyester cho phong sach (tUy chon)

CAU TAO VA KiCH THUGC

Kich thuadc
Chiéu rong (W): Omm
Chiéu cao (H): 0mm

V8 ngoai tdn ma kém 718
Day 1.0 ~1.2mm

Tiéu chuan
Bong khoang Cac b phan cﬁa’sén pham dugc ché tao phil hap
80kg/m3 vGi cac tiéu chuan: ASTM 84E, UL 723, NFPA 255
cho cap chay lan 25 va mUc tao khoi 50.

V4 vach ton soi 10
Day 0.5~0.7 mm

®




Series SBS

Tiéu &m tly chon STARDUCT (SBS) thiét ké riéng cho nhirng
truong hop dac biét han ché vé khdng gian hodc yéu cau lap dat.
Cac tiéu am tly chon ludn can dudc khao sat va trao ddi cac
thong tin vé chi tiét k§ thuat lién quan nhu céc kich thudc chinh
xac, loai bich két noi, yéu cau cho cong tac lap dat.

V0 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Tiéu chuan: bich TDC
V6 vach tiéu am: ton ma kém soi 16 day 0.5~0.7mm Tuy chon: bich V

VAt liéu tiéu 4m: chét luong cao bing bong khodng dinh

lwgng 80kg/m3 va vai sgi thly tinh 160g/m2

Tuang thich vdi tan sb am tam trung va cao trong phd
am nghe dugc

Bich TDC dé két ndi
Boc mang polyester cho phong sach (tly chon)

CAU TAO VA KiCH THUGC

o]

8 E—— . Khéng cé kich thudc tiéu chuan cho san pham
! nay. Cac kich thudc dugc tinh toan dua trén yéu
| L cau thiét ké va thi cong thuc té
1
1 1 e
G- i , ~ ~ > > 2 P N
Cac bd phan cua san pham dugc che tao phu hap

\ wi ™

vai Cég tiéu chuan: ASTM 84E, UL 723, NFPA 255
cho cap chay lan 25 va mdc tao khai 50.

o =———
L— W2—>‘
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TIEU AM GHEP SAT
Series :

Tigu 4m ghép sat (thin line return dissipater) gom nhiéu tam
cach dm dat so le va dong trong khung day khoang 10cm.

Tiéu 4m ghép sét duoc 1&p vao L6 m& hosc Wp trong cira/miéng
gi6 vdi muc dich gidm su truyén &m gilra cac khong gian hodc
gidm an do gid hoi gay ra tai ctra hoi.

VAT LIEU KET NOI
Khung ngoai: ton day ma kém Z18 day 1.0 ~ 1.2mm L&p sau mt cira/miéng gio

V8 vach tiéu am: ton ma kém soi 1 day 0.5~0.7mm

VAt liéu tiéu 4m: chat luong cao bang bong khoéng dinh
lugng 80kg/m3 va vai sgi thly tinh 160g/m2

pAC DIEM

Tuang thich vdi tan sb am tam trung va cao trong phd ‘
am nghe dugc

Boc mang polyester cho phong sach (tly chon)

CAU TAO VA KiCH THUGC
Kich thudc

Khong c6 kich thudc tiéu chuan cho san pham nay. Cac kich thudc dugc tinh todn dua trén yéu cau thiét ké va thi cong thuc
té

Tiéu chuan

Cac bo phan clia san pham dugc ché tao phil hap vdi céc tidu chuan: ASTM 84E, UL 723, NFPA 255 cho cap chay lan 25 va
murc tao khoi 50.

V6 ngoai tén ma kém 718
Day 1.0 ~ 1.2mm

<
N
w
V8 vach ton
Day 0.5~0.7 mm
Bdng khoang -
80kg/m3
H
/\

Vai sgi thiy tinh
160g/m2
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TIEU AM THONG KHi
Series :

Tidu &m thong khi (Cross-Talk) dugc dung dé chuyén khi sang
khong gian [an can trong khi d6 van gitf tinh hap thu 4m dé ngan
su lay truyén tiéng on. Tidu 4m nay hay dugc &p dung ngan tiéng
nguti gitfa cac phong va khang ndi ong gid, né dugc coi la mot
phan cla tuting cach am.

C4c tiéu am Cross-Talk khdng c6 kich c& va hinh thu tiéu chuan,
can khao sét va trao doi cac thong tin vé chi tiét ki thuat Lién
quan nhu cac kich thudc chinh xac, Loai bich két ni, yéu cau cho
cdng tac lap dat.

VAT LIEU KET NOI
V0 ngoai: ton day ma kém 718 day 1.0 ~ 1.2mm Tuy theo diéu kién tai hién trutng 3 loai tiéu am L, U hodc
V& véch tiéu am: ton ma kém soi 16 day 0.5~0.7mm Z co the dugc lap dat

VAt Liéu tiéu 4m: chat lugng cao bang bing khoang dinh
lwgng 80kg/m3 va vai sgi thly tinh 160g/m2

pAC DIEM

Tuong thich vdi tan s am tam trung va cao trong phd
am nghe dugc

Boc mang polyester cho phong sach (tUy chon)

CAU TAO VA KiCH THUGC

Kich thudc

Khéng co kich thudc tidu chuan cho san pham nay. Cac kich thudce dugc tinh toan dua trén yéu cau thiét ké thuc té.
Tiéu chudn
Céc b phan clia san pham dudc ché tao phl hap vdi cac tiéu chuan: ASTM 84E, UL 723, NFPA 255 cho cap chéy lan 25 va

murc tao khai 50.
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TIEU AM THONG KHi
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VAT LIEU

Khung: nhdm/tén ma kém/thép khong gi day 1.2mm (tly
chon tgi 2.0mm)

Canh: ton va ton soi 10 @3.0 - &5.0 mm (nhdm/thép ma
kém/thép khong gi) day 0.58 - 0.95mm.

Vat liéu tiéu dm: bong khoang dinh lugng 48kg/m2 va vai
sgi thay tinh 160g/m?2

LOUVER TIEU AM
Series SAL

Louver tiéu 4m thiét k& cho phép ludng khong khi di qua mét L6
m@ dong thai ngan bét tiéng on. Thiét ké louver dugc tinh toan dé
giam thiéu mic sut &p cho luong khi di qua.

Louver nay dung vat liéu cach am dé hap thu nang lugng 4m qua
tam t6n soi L0 dé bao vé Ldp vat liéu cach am.

pAC DIEM
Tuong th|'?ch hap thu cac dai tan s6 am tam trung va cao
trong pho 4m nghe dugc

BE MAT HOAN THIEN
T6n ma kém, son tinh dién (nhiéu mau hé RAL), inox hodc
boc polyester cho phong sach

CAU TAO VA KiCH THUGC

Kich thudc

Louver tiéu am co nhiég kich thudc rong x cao x day, c6 hai loai
cénh louver la canh phang [cénh F] va canh chir V [canh V] cé
chieu day khach nhau.

Kich thudc min. WxH = 300 x 300 mm

Kich thudc max. WxH = 2200 x 2200 mm

Kich thudc min. D: 100 ~ 600 mm
Tiéu chudn
Cac p@ phan cla san pham dugc ché tao php hap vadi cac tiéu
chuén: ASTM 84E, UL 723, NFPA 255 cho cap chay lan 25 va

murc tao khoi 50.

Khung profile

Tén soi 16
Bdng khoang

Vai sgi thiy tinh

Canh phéng F Cénh chir V
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TAM TIEU AM DONG KHUNG
Series :

La cac panel cach dm c6 khung hem ghép noi dung de chong
murc on qua l&n trong cac khdng gian kin. Panel nay co nhleu
hinh thu, cau tao, kich c@ dap ('ng cho cac yéu cau giam on
cu thé khac nhau.

Ung dung tiéu biéu & xay du‘ng hé thong véach ngan, tao
khdng gian kin giam on theo yéu cau.

VAT LIEU KET NOI
M3t 1: ton phing day 10 ~ 1.2mm Céc panel dugc két ndi véi nhau bang khe hem sap/trugt
M3t 2: ton soi 18 day 0.5~0.7mm nhiéu kiéu khac nhau.

Khung hém chan gap ranh lién mét 1
VAt liéu tiéu 4m chét lwang cao bing bong khodng dinh
lwgng 80kg/m3 va vai sgi thly tinh 160g/m2

HOAN THIEN

Nhiéu tlly chon nhu: ma kém, son tinh dién cac mau hé
mau cong nghiép RAL, thép khdng gi hodc boc mang
polyester cho phong sach.

CAU TAO VA KiCH THUGC

Khung hem Kich thudc

kétndi cac panel  Khdng c6 kich thudc tiéu chudn cho
san pham nay. Cac kich thudc dugc
tinh todn dua trén yéu cau thiét ké va

M3t ton soi 13 thi cong thuc t&

Déy 0.5~0.7 mm Tléu chué’n

Béng khoéng Céc bg phan CFJa sﬁn nhé’m dugc ché

80kg/m3 tao phu hgp vai cac tiéu chuan': ASTM
84E, UL 723, NFPA 255 cho cap chéy
lan 25 va mUc tao khai 50.

Mat ton kin

Day 1.0 ~1.2mm
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KHAINIEM CO BAN

Amthanh la gi?

La su lan truyen song rung trong m0| trUdng co tinh dan
hoi (gom chat ran chat long hodc chat kh') Am thanh dugc
hiéu phd bién nhat 1a dm thanh truyén trong khdng khi
dugc tai ngudi nghe thay

Tieng on la gi?

Tiéng on dugc dinh nghia (& nhitng 4m thanh khong mong
mudn hodc gay khé chiu cho con ngu®i. Trong khi am thanh
ndi chung khéng phai la van d¢, tham chi con la nhu cau
trong mét sd tinh hudng thi tiéng on ciing c6 theé la &m
thanh do nhung lai khong dugc mong dgi. Cac §én pham
tiéu am, chong on dugc ap dung dé chong lai tiéng on nodi
chung.

Cac mirc cugng d6 dm
Am thanh dugc lan truyén vdi tu cach mot dao dong/bién
thién &p suat trén va dudi ap suat moi truong. Bién d6
nhifng dao ddng nay dugc chia tuong tng vdi mirc am dugc
ghinhan.
Phé céc dao dong/bién thién ap sudt ma tai ngudi cam
nhan dugc la rat rong. Thude dé-xi-ben (dB) dugc dung dé
mo ta mirc ap suat &m trong nganh am hoc vi nd gidm dugc
céc mic chia trén thudc qua phic tap thanh timng khoang
dé hiéu han. Xem bang chia cap dm thanh dé thay mirc dB
tuang Ung vai cac loai tiéng on pho thdng
Cong thirc tinh ap suat

Lp =micépsuatamthanh

P  =cinbéc hai clia tri so trung binh ap suat am bién

AW thién, Pa
Tanso 6 lwgng tham chiéu dugc dinh nghia nhu ngud
S s s . X . e A 4 = s0 lugng tham chiéu dugc dinh nghia nhu ngu@n
Tan so la so lan dao dong moi giay. Dai tan so nghe du‘qc Pres nghe QO?JPa sedinhng gteng
v@i con ngudi L khodng tir 20 Hz t¢i 20,000 Hz. Phd tan réng
nay dugc chia thanh tirng khodng bat d6 (oc ta) dé thuc
hién do lu‘dng va phan tich cho muc dlch de kiém soét hon. )
Moi dai “oc ta” dugc dinh nghia bang tan so trung tam cla p p
né. Thong thudng trong HVAC thuding dung 8 dai dc-ta vdi Lp=101g,:— pz =20 log 0P
cac tan trung tdm 63 - 125 - 250 - 500 - 1000 - 2000 - 4000 ef ref
va 8000 (Hz). Dé cd thém cac phan tich chi tiét han, céc dai
oc-ta cd thé dugc chia nhd tiép thanh 3 cap.
So sanh dd dai budc sdng ddi vdi cac tan so khic nhau
— — Bién dang 4m thanh chi quan va khach quan
I\AN\MI\MMMMAM]WWW\MMAMAMW Bién ddng/cam nhan chil quan Bién ding khach quan
Am L6n han nhiéu trén 10 dB
AVAVAVAVAVAVAVAVAVAY. Am 6n gap doi 108
! ! Am lén hon 5dB
Chi c&m théy &m Lgn han 3dB
Dai budc song
Mifc ap suat am
Mirc uPa
2 200 2,000 20,000 200000 2,000,000 20,000,000 200,000,000
=
= -O_J - >< ‘EQ
- = = 3 =
= 5

Mirc dB

80 90 100 10 120 130 140



KHAI NIEM TIENG ON

Tiéng on 3 t3p hop nhitng 4m thanh c6 cudg d6 va tan s6 khac nhau s3p xép khong cé trat tu, gay khd chiu cho ngui nhan am
thanh va anh hudng tiéu cuc tai qua trinh lam viéc hoac nghi ngoi.

CAC DAC TRUNG CO BAN CUA AM THANH & TIENG ON

Tén s8 am: c6 don vi do 1 Hz. M&i 4m thanh dugc d3c trung béi mt tn s6 dao ddng cda song am. Binh thuding tai ngudi cam
thu dugc cac dm thanh cd tan so tir 16 tdi 20,000 Hz

Ngu@ng nghe va ngudng chéi tai . . )
Am thanh a nhitng dao dong ca hoc dugc lan truyen dudi hinh thic song trong moi trUdng dan hoi, nhu‘ng khong phai bat c(r
song nao dén tal cling gay ra cdm giac am thanh nhu nhau Cu‘dng d6 am thanh nho nhat & mot budc sdng am xac dinh ma tai

ngudi nghe thay dugc goi la ngu‘dng nghe. Am thanh cé tan so khac nhau gia tri ngudng nghe cling khac nhau. Cugng dé &m
thanh l6n nhat ma tai nguai cé thé chiu dugc goi la ngudng chéitai.

Cudng do am L (dB)
Mirc cugng @6 am thanh [L] dugc xac dinh theo cdng thirc:
L=10lg(I/1o), dB (bang9-1), trong dé

= Cudng d6 am thanh dang xét, W/m?

= Cuong do am thanh & nguing nghe =10"W/m?

Ap sudtamLp (dB)

Mirc ap suat am thanh [Lp] dudc xac dinh theo cong thirc :

L=10lg (p/po), dB (béng9-2), trong dé

p =Apsuitamthanh,Pa po = Apsudtamthanh &ngudngnghe:p =2.107 Pa

D6 lon am (Phon)
D06 lén dm thanh la cdm glac vé sm: do am thanh gay nén trong tai ngum né khong chi phu thudc vao ap suat ma con phu
thudc vao tan so am thanh. Tan s cang thap thi tai ngum cang kho cam nhan dugc. Ngu‘dl ta xac dinh dugc rang murc to cla
am thanh bat ky do bang don vi “phon”, co gia tri bang murc ap suat am cta am chuan cé clng murc to vdi am do. o véi am
chuan, mifc lén @ nguding nghe (a 0 phon, ngung chai tai la 120 phon.
Khi cac 4m c6 cling ap suat thi am nao tan s6 cang cao sé& ¢ d6 ldn cang cao.

D&itan s6 4m thanh
Co'quan cam thu &m (tai) cda con ngui khng phan (ng véi mirc tang tuyét doi ve tan so am ma chi co th\é° nhén biét theo mic
tang tuong doi. Vi du khi tan so tang gap doi thi do cao cda am dugc coila lén 1“t6ng” hay 16c-ta (bat do) tan so.
Tan s6 4m dugc chia thanh céc dai tan trong d6 tri s0 gidi han trén (Gn gap doi tri sO gidi han dudi. Phd am ma con ngudi cé thé
nghe dugc chia thanh 116c-ta vai cac tri so trung binh (dvt: Hz) la 31.5 - 63 - 125 - 250 - 500 - 1000 - 2000 - 4000 - 8000 - 16000
nhu bang 9-1.
Cac may do dd dn, do dd Ldn am theo dan vi decibel A (dBA) la mic cudng d6 &m chung cla !é{t ca cac dai dc-ta quy theo don i
kHz dugc goi la dBA tuong duang. Tie La khi dung don vi dBA thi khdng can dé cap tdi tan so am, tri so dBA gilip danh gia d6 on
dang & muc cho phép hay vuot mic cho phép.

BANG 9-1 BANG 9-2
A of S5 thir tir cac de-tafténg B0 ON (dBA) Anh hiréing tac dang véi nguti nhin am thanh
TAN SO (Hz) :
_ 1 2 3 4 5 6 1 8 0 - Ngchrng nghe thay
Gidi hantrén | 450 90 180 | 335 | 1400 | 2800 | 5600 | 11200 100 - Bt dAu lam thay dgi nhip tim
Trung binh 35 63 125 | 250 | 1000 | 2000 | 4000 | 8000 10  Kich thich manh mang nhi
Giditendudi | 224 | 45 | 90 | 180 | 70 | 1400 | 2800 | 5600 7 - Nguéng ch tai
R 5 s A 130 ~ 135 - Gay loan than Kinh, ndn mua yéu xiic gidc va co bap
Anh htro‘ng cuatiengon 140 - Bau chdi tai, gay bénh mét trf, dién loan
Tiéng on anh hudng nhiéu tdi sirc khde con nguai. Mirc do }23 -xgﬂe :{lu s thungh@ang nhif
> > \ L X oaa A > ] ) - Nghe l&u s& nguy hiém .
anh hudng tuy theo tri so d6 on. Bang 9-2 chira tuang quan 0  ohi nghe thif gian ngén a3 nguy hiém

gira tri so mdc dd on (dBA) vdi sirc khde con ngudi



PO ON CHO PHEP

Do thi mirc dd on cho phép véi cac dc-ta dugc Lap do thi thong
qua do dac thuc nghiém. B0 thi nay goi la dugng NC (Noise
Criteria Curves). Bang 9-1 cho biét cac mirc on trong tirng bat
d6., bang 9-3 dudi day 1a cac tiéu chudn NC ddi vdi cac loai
khong gian.

BANG 9-3
Khu vurc Tiéu chudn NC
1. Tu dinh 25-30
2. Nha cho thué, chung cu 25-30
3. Hotel, matel
a. Phong riéng, phong ngd 30-35
b. Phong hop, phong tiéc 25-30
¢. Phang khanh tiét, hanh lang 35-40
d. Khu vuc dich vu 40-45
4. Ca quan
a. Phong dieu hanh 25-30
b. Phong hop 25-30
c. Phong riéng 30-35
d. Dién tich ma 35-40
e. Phong may tinh 40-45
f. Phong luan chuyén cng cing 40-45
5. Bénh vién, diéu dufing
a. Phong riéng 25-30
b. Phong diéu tri 30-35
¢. Phang mo 35-40
d. Hanh lang 35-40
e. Khu vuc cong cong 25-30
6. Nha thor
7. Trutng hoc
a. Phong giang, ldp hoc 25-30
b. Phong hoc mét bang md 30-35
8. Phong thi nghiém 35-40
9. Phong hoa nhac
10. Nha hat
11. Phong thu am 20-25
12. Rap chiéu béng 30-35
13. Phong thi nghiém

TiNHTOAN B0 ON & GIAI PHAP

Ngudn gay on
NGi tai: quat gio, dong cg, may phét dién, may lanh, thiét bi
la cac nguon phét tiéng on.
Nguon bén ngoai truyén vao: tir nha bén, phuong tién
giao thong, thai tiét, cac hoat dong khac

Budng di cha tiéng dn
Theo két cau xay dung
Truyén théng theo khéng khi
Qua cac khe hé dng gid, cira/miéng gié
Theo dong khi trong ong

Cac giai phap

Vi cac ngudn gay on ndi tai (cac thiét bi):
Nén chon thiét bi cé d6 on thap, luu y kiém tra do on khi
lua chon may diéu hoa, FCU, AHU.
Lép tiéu am cho cum thiét bi : nhu boc cach 4m céc FCU,
AHU, lap tiéu am quat thong gid cong suat Ldn.
Thutng xuyén boi tran cac cd cau chuyén dong dé giam
ma sat va do on
D3t thiét bi bén ngoai phong kin

Chéng dn do khi ddng clia ddng khi
Chon luu toc hap Ly, thich hop khi thiét ké hé thdng kiém
soat khdng khi.
L3p tiéu am 8ng gi6, tidu am &p sét clra gid

Chdng on truyén qua két cau xay dung
Tinh toan vé cau triic, vt liéu nh3m gidm thiéu céc
nguon on truyéen theo cau kién xay dung vao phong.
Tao c4c khe kiém soét, khong d6 dam, san lien truc vdi
cac phong c6 thé tao ra chan dong.
Dung bé giam chan cho cac thiét bi (may phat, bam,
quat...) lap dat trén san tang cao.

Boi vdi cac FCU, AHU va quat dang treo, ap dung gié treo
c6 dém cao su hoac 16 xo.

Chéng tiéng n do rung chén dng gié, dng nudc
Duing quang treo chic chan, ddng tiéu chuén
Ap dung ong gié mém, ndi mém ddng vi tri va phuong
phap.
Dung quang treo ong nudc cé dém cao su, goi dd cao su
gidm rung chan.

(xem tiép trang sau)



Chdng tiéng on truyén theo dong khi trong dng gid
Ap dung céc loai tiéu 4m hoic doan ong tiéu dm.
Boc cach nhiét bén trong duting ong diéu hoa. Lép cach
nhiét lic d6 ngoai chirc nang cach nhiét con cd chirc nang
kh(r am.

Ngudn on bén ngoai

Lam kin phong, cac khe hd, ap dung clra cach am, tiéu am
dang tam.
Ap dung louver tidu am

Tinh toén d6 on
Khi cé nhiéu ngudn gay on vdi cac mirc am A L1, L2, ... Ln
thi mirc 4m tdng (L) dugc tinh theo céng thirc:

L=10x lgz'11 lﬂ""”, dBA (bang 9-3.1)

Li : mdc on tai diém tinh todn cda ngudn thi i, dBA
Khi c6 n nguon on cé mirc dm giong nhau:

L=L1+10lgn ,dBA (bdng9-4)

MUrc on cda thiét bi tidu biéu:

6 on clia quat: phu thudc vao nhiéu yéu to nhu chiing loai
quat, van toc, hang quat, ché dd lam viéc, tré luc hé thong,
ban chat mdi trudng..v..v

Cong thirc tinh d6 on quat :

L =Kw +10.lgV + 20 lgH + C, dB (bang 9-5)

K : M{rc cudng dé &m riéng (dan vi: dB), phu thudc loai
quat va xac dinh theo bang 9-4

V: Luu lugng thé tich cla quat
[don vi: cfm (1 cfm = 0.47 /s)]

H : Cot &p toan phan cla quat
[dan vi: inWG (1inwg = 249 Pa)]

C : Hé s hiéu chinh lay theo bang 9-3.1

BANG 9-3.1: Hé s0 dieu chinh C
Ti & % vdi higu suat [dn nhat Ha sd diéu chinh C (dB)

90 - 100
86 - 89
75 -84
65-Th
55 - 64
50 - 54

O o~ LW o

—_
(Sl

BANG 9-4: Tri sd K cac loai quat
Tén sﬁ'trung tam (Hz)

LOAI QUAT
63 | 125(250 | 500 | 1K | 2K | 4K | BK [BF1

QUAT LY TAM: AF, BC & BI T
Bumg kinh gudng cénh 0 trén 900mm | 40 | 40| 39 | 34 | 30 | 23 | 19 | 77

3
Butng kinh guang canh D du@i 900mm | 45 | 45| 43 {39 | 34| 28| 24| 19 | 3
Canh hudng tién, D bat ky 53| 53|43 3 |36 |31]26]2]2
Cénh hudng kinh, ha dp 56 | 47|43 39 | 3732129217
Canh hudng kinh, trung ap 58 | 54|45 |42 |38|33]29 2 8
Canh hudng kinh, cao dp 61 | 58|53 |48 | L6 | Lb| 41|38 8
QUAT DOC TRUC
Loai c6 cénh hudng
-Tisrtir03-04 49 | 43|53 |48 | 4T | 45| 38| 34| 6
-Tisrtir04-06 49| 43| 46 |43 | L1 | 36| 30| 28| 6
-Thsfrtir06-08 53| 52|51 |51 | 49| 47| 43| 40| 6

Loai dang dng
- Buiing kinh gudng canh trén 1000 mm | 51 | 47 | 47 | 49 | 47 | 46| 39 | 37 | 7
- Butng kinh gudng canh dudi1000mm | 48 | 47| 49 | 53 | 52 | 51| 43 | 40| 7
Loai dang chén vit thang gid 48 | 51|58 |56 | 55| 52| 46| 42| §

AF: Quat ly tdm canh rdng profile. BC: Quat ly tdm cd canh hudng bau
cong. =BI: Quat ly tdm c6 canh hudng bau xién. =FBI: B ting tiéng on (dB)
do tan sd dao ddng cda canh fc (fc = s6 canh x s6 vong quay cla quat/giay)
Tinh toan d6 on tir may nén, may bom
Néu c6 catalog ca thiét bi, cd thé tra dugc do on cla no.
Néu khéng cd dir liéu ve d6 on ta cd thé udc tinh tuang doi
dua vao cdng suat nhu sau:

V&i may nén ly tam:

LpA = 60 + 11.lg (USTR), dBA
V@i may nén piston:

LpA = 71+ 9.lg (USTR), dBA

USTR: ton lanh M (1USTR = 3024 kCal/h)

Khi may lam viéc non tai thi tang tur 5 tdi 13 dB & cac dai
tan khac nhau.
Néu can tinh mic &p suat am thanh (Lp) & cac tan so trung
tam thi cong thém vao cbng thirc tinh L cac gia tri trong
bang dudi day

BANG 9-5

Tan so trung tam 63 |125 | 250 | 500 | 1000 {2000|4000
- Méy chiller ly tam 8|-5|-6|-7T|-8|-5]|-5
- May chiller pit-tong |19 | -1 | -7 | 1| -4 | -9 | -9

V6i may bom nudc tuan hoan
Lea =77 +10.lgHP dBA (bing9-8)
HP: cong suat bom (don vi: ma luc HP)
Luu y Cac gid tri ndi trén tinh cho khoang cach 1 m tur
nguon am

Tinh toén dd on tir dong khi chuyén déng

Do toc d6 dong L6n, do di qua cac chi tiet d3c biét cla
duting dng, dau vao, dau ra quat, do hiéu ing xody, quén
quanh vat can, do thay doi dot ngdt ve dong chay.




Tinh toan tiéng on truyén theo dong khi trong dng gid
Trong doan dng thang: khi lwu tdc qué cao thi d6 on sé cd
gid tri dang keé. U luu toc dudi 10m/s thi dd on nay khéng
dang ké.
Tai cac vi tri dac biét nhu ré dong, co dong, van gid... thi dé
on la dang ke do hién tugng xody, quan tao ra.
Cong thirc tinh d6 on:

L, = K;+50lgVcon+10lgS+10lgD+10lgf+K, dB(bang 9-9)

L 5 - Mifc cutg d§ am phét ra (dB).

K, : Théng sf riéng cdia két ciu duing dng (vdi van K = 107, ciit cong ¢4 cénh hudng
dong K = -107+10lgn vdi n L3 s0 canh, dng chia nhanh K = -107+AL1AL2).
L1- Hé sd higu chinh dd cong ré nhanh (dB) phu thudc ti s giira ban kinh r cia diém chia
nhanh véi duitng kinh 6ng nhénh d.
Neur/d=0 lay AL1=4dén6dB
Néur/d=015 Ly AL1=0
L2 - Ha o higu chinh d9 rdi dong (dB), thung thi iy L2=0
N&u & vi tri dau ngudn phat on cch vi tri dang xét 5 [an duirng kinh dng cd [ap van VCD thi
mdi xét tdi dai Wwang nay va [dy AL2=1tdi 5 dB tity theo mifc dd rdi dong khi dau ngudn.
Veon : Luu tic khi dai diém dng that hep hodic tai dng nhanh (fom)

')
S.FrL

Vcon =

V : Luru lwging khi qua dng (cfm).
Fp - Hg s6 cén trd

Vi van diéu chinh lutu lwgng (VCD) nhiéu cénh:
FrL=1 néuhé s8 tén hao ap suit CPRE =1, néu CPRE #1thi

J Crre=1
Crre=1

trong @6 CPRE 13 hé s§ t6n hao 4p sut, 3 mét dai luang

Fro =

thi nguyén va duge tinh theo cdng thic

15.9 x10°x AP1

Crre= (%)2

Vi van diéu chinh lutu luigng (VCD) mit canh:
Ngu CPRE < 4 thi Fyy_tinh nhu van nhiéu canh

. -0.15
Ngu CPRE > & thi Fr - 068 x CPRE - 022

S : Dién tich thit dién dng tai diém thit, diém cd L3p @3t van diéu chinh VCD, ciit hodic
dng nhanh (don vi: ft)

D : Chigu cao ciia cit cong (don vi: ft)
f : Tan s6 trung binh ciia dai c ta (don vi: Hz)

K : hé so tra theo duting tuyén tinh cda két cau duting dng, dB (hinh 9-1)

Tri s6 d3c tinh K cta két cau dugc xac dinh dua vao chuan
s0 Strouhal:
St=60D.0Ucon = 60D.f/Vix
Vix: Luu toc trung binh trong nhanh (don vi: fpm = 0.005m/s)
Vigi van diéu chinh (VCD):
K=-36.3 - 10.7lg.5t néu St < 25
K= -11- 35.9g.St néu St > 25
V@i clt cong c6 canh hudng dong:
) K=-475 - 7.69 (lg.5t)
Vi cho chia nhanh, tri sd K dugc xac dinh theo do thi hinh
dudi vdi Vma la toc do dong khi tai dudng ong chinh (don
vi: fpm = 0.005m/s)

By

P :\ i\‘

-7 N\\\S\ \\1\\

- \ SIS ) I

.j__b{ln r \\S\\\\\\

o] F [ORNNNNN

- AN
o NANN

4 | \\\ \\\

o] AN\

RN
N\

3 15 25 5 P X W W MW W éra‘u_:b

Quan h¢ giifa hé s K vdi 6 St va ti 3 V/,,/V,, tai chd chia nhanh

T

Vi tiéng on & dau vao va ra cla quat gid: Tiéng on sinh ra
trong quat do nhiéu nguyén nhan . Tuy nhién chd yéu van La do
thay doi hudng dot ngdt va di qua chd thu hep. Tiéng on do
quat gay ra thudig Lén va khé khic phuc

Tiéng on do khong khi thodt ra cira/miéng gié : phu thudc vao
toc d6 clia dong khong khi khi ra miéng thdi va cau tao cla.
Trong céc catalogue thuting c6 dan ra do on cla ctra gio
tuang (g vdi toc do dau ra nao do. Vi thé khi thiét ké can luu
y khéng dudc chon toc dd qué Ldn.

Suy giam &m trén dudng ditrong dng gio

La su gidm cudng dd am (don vi: W) trén dudng tir noi phét
tdi noi nhan &m do cac nguyén nhan:

- Vat liéu hit am hap thu ning lugng séng am

- Phan hoi song am trén bé mat tiéu am

- Su t4t dan khi séng dm lan truyén trong khdng khi do
ma-sat



Mirc d6 gidm am dugc dac trung bdi dai lwong IL (Insertion
Loss - ton hao chén). Tri s IL & moi tan so riéng cho ta biét su
gidm cuding d6 am (dB) trén dudng truyén tir nai phat dén noi
thu nhan. Khi séng 4m va cham vao bé mit vét liéu xop khong
khi sé dao dong trong nhirng khe hd nhé, su can trd cia dong
khi va su dao ddng clia dong khi trong khe hé d3 bién mot
phan ning lugng song am thanh nhiét va lam gidm ning
lugng sdng am.

Vat liéu c6 kha nang hit am thutng & dang tai xop va mém.
Séng am khi di vao |dp vat liéu dd sé bi lam yéu V4t ligu hut
am thu‘dng st dung la: Bong thay tinh, bong vai, bong khoang.

DE tidu am trén dudng 6 ong, thuong ngudi ta boc cac L&p bong
thay tinh bén trong duong dng.

Khi trong duding ong khong cé Ldp vat Liéu hat 4m, van ton tai
su'giam am tu nhién do ma sat.

Budng dng tron khong cé Ldp hit 4m

Khi séng am lan truyén trong khong khi, do tinh chat dan hoi
cua mdi truang khdng khi nén dao dong song am la dao dong
tat dan, muc nanglurmg am giam dan 1

Nguai ta tinh dugc rang trung binh do on giam tu nhién la
0,03 dB trén 1 ft. (0.3m) chieu dai ong & tan so dudi 1000 Hz va
tang khéng deu dén 0,1dB/ft 6tan so 1000Hz.

Dai vdi ng chif nhat khong cd Lép hit 4m va cach nhiét

Do véi dudng 6ng chif nhat dd gidm am ty nhién dugc tinh
theo bang dudiday:

B0 gidm am thanh dB/ft
Y e Tan sd trung binh dai dc ta (Hz)
Ti so P/A (infin2) B R 250
0.31 0 03 01
031-013 03 01 01
<013 01 01 01

P - Chuvi 6'ng, in
A- Diéntich tiét dién ong, in”

Ong chir nhat khang cé L6t Lép hit 4m, nhung cé boc cach
nhiét bén ngoai
Boi vdi loai duing ong nay, thi mirc giam am lay gap doi so
liéu néu trong bang.
Ong tron c6 L6t Lp hit am
D6 giam &m phu thubc vao dién tich tiét dién ngang cla
duang 6ng va tinh chat vat liéu hit am. Cac so liéu dugc dan
ra & bang dudi day.
Bd giam am thanh dBft
Bugng kinh Tan sd trung tim dai dc ta (Hz)
ong, in. 63 | 125 | 250 | 500 | 1000 | 2000 | 4000
6 038 | 059 | 093 | 153 | 217 | 231 | 204
12 023 | 046 | 081 | 145 | 218 | 191 | 148
2 007 { 025 | 057 | 128 | 171 | 124 | 085
L8 0 0 078 | 063 | 026 | 034 | 045

Bai véi dudmg dng chif nhat cd L6t Lop hit dm
V6i dai tan sa’ dudi 800Hz dd gidm am dugc tinh nhu sau:

0357 (P l A) |. f(1 17+0.19d)
1190.d2'3

IL: B gidm am thanh, dB

t:0 day cla ldp vat liu hit dm, in
h:Canhngén long dng, in
P:Chuvilong dng, in

A:Diéntich long dng, in’

L: Chiéu dai doan dng, ft

f:Tan sd amthanh, Hz

d: Khodi lgng riéng vét hit am, Lb/ft

V6i dai tan so trén 800Hz d6 gidm am dudgc tinh nhu sau:

k.(P I A)l.f [1.51-1.61tg(P/A)]
W2.5.h2.7

IL=

k=2110°
W = canh dai cda long ong, in.
L= chiéu dai doan dang xét. ft.
Cong thirc trén tinh khi L<10 ft. Khi L>10 thi lé'y L=10ft

P gidm m trén doan dng chif nhat ¢ Ldp hiit m day 1in.
(dBJft)

Kich thuc | Tisd PJA Tén 6 trung tam d3i c ta, Hz
long dng (in)| (nin2) ™43 195 [ 250 | 500 | 1000 | 2000 | 4000

8x8 05 010 | 028 [ 077 | 212 | 582 | 608 | 295
8x76 0.375 008 | 022 | 058 | 159 | 437 | 389 | 217
12x12 033 008 | 022 | 060 | 164 | 448 | 448 | 267
12x24 025 006 | 0l6 | 045 | 123 | 336 | 289 | 197
18x18 022 006 | 017 | 046 | 126 | 345 | 337 | 242
18x36 017 005 | 013 | 034 | 094 | 259 | 215 | 178
26X 24 0165 005 | 014 | 038 | 105 | 287 | 273 | 226
2L x 48 0125 004 | 010 | 029 | 078 | 190 | 175 | 166
36x36 om 004 | OM | 029 | 081 | 201 | 203 | 204
36x72 0083 003 | 008 | 022 | 060 | 102 | 130 | 150
48 x 48 0.08 003 | 009 | 024 | 067 | 130 | 165 | 190
48 x 9 0063 002 | 007 | 018 | 050 | 066 | 105 | 140

Pé tranh lam cho IL qué lén, vdi duting 6r)g chif nhét c6 L6t
hut &m thi IL khong dugc vuat 40 dB & bat ky tan so nao.
D6 giam IL néu trén khdng tinh tdi d6 gidm am thanh tu nhién,
nén khi tinh can phai cong vao

Buong 6ng o van

- ViGi i s6 hai truc [a3:1thi I derc lay glong dugng 0 ong tron
c6 duong kinh bang truc ngan clia ong.



D6 day l6p hit am cd anh hudng dén triso IL. 0'tan so 800 HZ,
khi chieu day lp hat dm la 2in thi hiéu qura gidm am tang 2
lan so vdi lap day lin. Vi vy can Lot Lp hat am day tir 2in dén
3in dé nang cao hiéu qua hat am.
Ton that tai cat cong va chd chianhanh
D6 gidm am tai clt cong tron
Tai vi tri cdt cong am thanh bi phan hoi ngugc lai mdt phan. Vi
thé cac clt cong cd hay khdng cd Ldp hit am thi deu cd tac
dung gidm on nhat dinh
Ton that tai clt cong phu thudc vao kich thudc clia nd va tan
s0 dmva cho ¢ bang dudi day:

D0 giam m qua cat tron, dB

Trung hop Ton that am IL (dB)
fD<19 0
19<fD<38 1
38<f0<75 2
fD>175 3

f - Tan s am, kHz
D - Budng kinh dng tron, in

D6 gidm am tai cut cong chir nhat
cat cer nhat lam glam toi da nhitng am thanh trong dai 6 oc ta
matanso trung tam gan bang hoac Lén hon 125Hz.
Bang dudi la két qua gidam am khi dong khdng khi di qua cat
chir nhat co va khéng cd Ldp tiéu am.

D4 giam dm qua cat chir nhét, dB

Trunghgp | Khong lGp hitdm |  Cé lp hit &m
CAt chir nhan khéng canh hudng dong
fW<19 0 0
19<fW<38 1 1
38<fW<75 5 6
75<fW<15 8 il
15<fW<30 4 10
30 <fW 3 10
Cdt chi nhan cd cénh hudng dong
fW<19 0 0
19<fW<38 1 1
38<fW<75 A A
75<fW<15 6 7
15<fW A 7

W - canh 6n cda ong chif nhét, in.
f - &n s8 am, kHz
¢ - 0 gidm am tai chd chia nhanh

D6 gidm am do chia nhanh tinh theo cong thirc
ALy, = -101g_Aor
W8 SA

br
L,z - 6 gidm néng lwgng dm do chia nhanh, dB

Ay~ dién tich nhanh ré dang xét, ft2

Ay~ tong diéntich nhanh g, ft2
D6 gidm am do phan hdi cudi dudng ong: do khi 4m thoat vao
khong glan dién tich m& rong dot ngdt gay phan hoi nguac
lam gidm dang ké cac am thap tan.

Gidam am do phan hoi khong can t|nh néu miéng thoi k|eu
khuyech tan gan truc tlep lén tran n0| VO’I doan du’dng ong
thang dai hon 3 an dudng kinh 6 ong noi véi ong noi mem

Ton that am do phan hoi cudi duang o ong dugc tinh theo bang:

P giam 4m do phan hdi cudi duimg dng (dB)

Chidu réng Tan sd trung tim dai oc ta, Hz
angehinh (in) | 43 | 125 | 250 | 500 | 1000
6 B 2|8 | & | 0
8 | n | e | 2] 0
10 w9 |5 | 1| o0
12 wle | & | 1] 0
16 ml 6 2| 0] o0
20 9 |5 | 1| 0|0
2 8 | &4 | 1| 0| 0
28 7 3 1 0 0
32 6 | 2 [ o | 0| 0
36 5 |1 0| 0] o0
48 4 1 0 0 0
72 L T I A R

Chd y: s liéu & trong bang khang st dung cho miéng thoi
c6 L6t L6p hit 4m hodc miéng thdi gan truc tiép Lén dutng
ong. Néu dau cudi cling cta dudng ong la miéng thoi
khuéch tan thi phai trir di it nhat 6 dB
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Kich thudc tiéu @m phu thudc vao
khong gian (ap dat, yéu cau hidu qua
hoat dong va kich cd clia ong gi6 két
noi vao tiéu am.

Thi hinh Ludn khi khi tiéu 4m (8p vira/ciing c& &ng gié

Chiéu rong va cao cla tiéu am thutng
dugc dinh theo c& ong gid. Cach nay Ludng khi -
mang lai ldi ich la loai trir dugc nhing
doan noi dat tien va tang hiéu qua cho
tiéu 4m. Nhitng doan ndi thutng tao ra
dong quan gay sut ap va tang on.

Chiéy dai cla tiéu &m thutng dugc
quyét dinh theo cac yéu cau ve hiéu qua Higu (fng do c6 doan dng ndi chuyén tao ra ddi véi luong khi
hoat ddng va khéng gian hién cé. Tiéu
am dai han sé cho hiéu qua gidam am
(instertion loss) cao han nhung sé ton
thém chi phi va tang dd sut ap. Giai
phap hidu qua nhat vé chi phi la chilam
nhitng tiéu am c6 do dai can thiét dat
c4c yéu cau vé gidm am.

Do céc yéu cau vé hoat dong va su han
ché vé khong gian nén can c6 nhifng
cé'y hinh nhiéu tiéu 4m. Cac tiéu am
thang va gdc (elbow) gdm c6 3 hién thé
dai dién. D6 13 cac bién thé module,
component va bank dimensions. Tiéu 4m nhiéu module, mdt component
Module tiéu am

Ludng Khi e

| Dai

M6t module bao gdm 2 nifa cic véch -

tiéu 4m va 1khe khong khi cé thé dudc R -
thay ddi vé chiéu rong. Kich thudc rong module |~ LU0
clia module, hinh thu vach tiéu am va Ring v
chiéu dai cda tidu am sé tly thudc vao
céc yéu cau tong hap vé hoat ddng, vao
khong gian va c& ong.

Component tiéu am

Do cf vat lidu thdi va han ché vé van Multiple Module, Multiple Component Silencer
chuyén, cac tiéu am c& ldn can phai e
dudc san xudt roi thanh ting phan goi
la cc component. Nhiing component mRoﬁdnugie
nay dugc lap rap tai hién truong dé tao

$ Taa Rn
thanh tieu am Bank. mmpgﬁent

|

ng khi' s

Ludng khi s

Ludng Khi s>

Bank tiéu am

Cac kich thudc cha bank la kich thudc
tong thé cla tiéu am va thudng tuong =
duong vudi chiéu rong, cao clia dng gio.
Bank ¢ thé gom mét hodc mot so
component dugc ché tao tir mét hodc
mot s6 modules

Cac module cd thé c6 nhifng han ché Ludng Khi ey
kich c& khac nhau, do vay cac bang dir
liéu riéng hodc chuang trinh lua chon
tieu dm phai dugc tham khao vdi
nhitng kich thudc hién cé.

Ludng khi s

Luol

ng khi )




@sunoucr

Cau hinh khong o (unnested) cta tiéu
amgodc

Khi chiéu rong component b‘:‘éng chiéu
rong bank thi tiéu am gdc (elbow) sé cé
cau hinh don khéng 6 (unnestqd) hiéu
qua hoat déng theo truc dai bang vdi
truc dai clia bank. S6 model sé ludn thé
hién hiéu qua hoat ddng cla truc dai.

Cau hinh & (nested) ca tiéu 3m géc
Cau hinh tiéu am gdc s& c6 o (nested)
khi chiéu rong bank do céc kich c& va
hiéu qua hoat dong ctia cac component
quyét dinh. Ong md réng dudc 4p dung
dé tao mét 6ng thang déu ndi vao dau
vao va dau ra cla tiéu 4m. Khi tiéu am
cé 6 thi hiéu qua hoat ddng theo truc
doc sé khac vdi duong truc bank.
Puong truc  hiéu qua hoat dong la
dung truc cla ting component trong
khi dudng truc bank la dugng truc hinh
hoc cta toan khai tiéu 4m géc.

VI i i il

Cau hinh khong &

Buig truc bank (vé hinh hoc) = dutg truc higu qua hoat dang = Leg A + Leg B - rong bank

(hodc rang component)

—

Réng bank/
Rdng component

R

Cau hinh 8

Buimg truc bank (vé hinh hoc) = Leg A + Leg B - rong bank
Buting truc hoat ding = Butng truc bank - Butng truc component

LegA |

f

Rang
component

Rdng bank

Butmg truc
hoat ddng

Air Flow )

Air Flow mss)-

.

Buting truc
hinh hoc

Phan dng mé ring




Hiéu qua hoat dong Ton hao chén ddng

Khi chon tiéu &m hodac cac san pham kiém

soat on cho hé tthlng HVAC cin xem xét Luu toc mat Ton hao cheén dong (dB) do dudc tai dai oc ta tan trung tam

chctidu chisau fom(m/s]  63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz 8000 Hz

Huténg va luru téc ludng khi +1000 (+5.08) 6 10 23 36 38 28 16 14
R v e A +500 (+2.54) 7 10 2% 37 39 2 16 14

Huang va luu toc mat cua luon khi qua ong D00 ; ” % " o " 5 by

gid sé anh hudng truc tiép [én hiéu qua - '2 . - - : -

hoat dong cua tiéu am. Can biét ca hai 5001254 ! ! il 1 1 14

8 12 29 40 I, 3 16 14

thdng so nay thi mdi tinh ddng dudc hiéu -1000(-5.08)

qua hoat déng cla tiéu am.

Aoz . Mirc sut &
Do ton hao chen (insertion loss) £ap

n v o Mirc sut ap (inwg [Pa]) tai mirc lwu tdc mit cu thé
Thong so toi quan trong trong lua chon tiéu

4m 13 do ton hao chén Ton hao chen (a B3 dat in. (mm) 500 fpm 1000 fprm 1500 fpmm
erc suy gidm ap suat am c6 thé mong 36914 01640 061 (152) 141348)
mudn dat dugc khi mét tiéu dm dugc Lp 60(1524) 0.16 (40) 0.66(164) 1.48 (368
vao dudng di gitra nguon amva ngerl nhan 84(2134) 0.18 (45) 0.7(174) 157 (391)
am Du‘ liéu dugc cung cap tai moi dai 6c ta 108 (2744) 0.17 (42) 0.7(174) 157(391)
tanso trung tdm thung tir 63 ~ 8000 Hz va

tai cac lwu toc khac nhau theo hai chiéu. Do dn phét sinh

Mirc sutap Luu thc mit Bé on phat sinh (dB) do tai dai oc ta tan trung tam

Mirc sut 4p L3 vi sai 4p suét tinh cla tiéu fpm (m/s]  63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz 8000 Hz
am. Khi thém bat ky thanh phan nao vao 4000(+508 63 56 4 4 51 19 1
mot hé thong HVAC thi ciing phai tinh tdi +500 (+2.54) 1 50 37 R 3 31 28 31
mdrc syt ap. Vdi mot tiéu am thuang mai thi 50(258) 8 52 1 45 4 13 3 29
muc sut ap thudng tir 3 Pa tdi 249 Pa. Néu 00508 6 o3 p p o3 o9 - e

khong chon ddng tiéu am thi mc sut ap
cao c6 thé khién toan hé thang hoat dong
kém vé hiéu qua hodc hiéu suat. Mic sut  Chinh ly d3 dn phat sinh (dva trén tidu am 4 ft?)

4p mong mudn cho tiéu 4m thuting nam &

, o C o are s Dién tich mat tiéu am (ft?) 05 1 2 4 8 % 2 64 128
muc dudi 87 Pa mac du khong phai luc nao —
So dB tang hoac giam -9 6 -3 0 +3 +6 +9 +12 +15

cling dat.

D6 on phét sinh

Tiéng on phat sinh 13 nhitng ning lugng
am thanh tao ra khi dong khi di qua tiéu am
tai mot lwu toc nao dé theo mét chidu nao
dé (tien hoac LWi). Do nhifng tri so nay dai
dién am lugng do tiéu &m tao ra nén né
cang thap cang tot. Dif liéu dn phat sinh
néy dugc cung cap theo tirng dai dc ta tan
S0 tir 63 tdi 8000 Hz. Dir lieu nay dura trén
mot dién tich mat cat tiéu chudn va kh|
dién tich nay tang hodc gidm thi mét hé s0
diéu chinh tuong quan ham 18-ga-rit phai
dugc ap dung cho cac dir liéu. Luu y quan
trong la tiéng on phét sinh trén mot dai oc
ta cho trudc khong gop phan vao tong mic
on néu tri s dé dudi 10 dB so véi mirc am
d3 bi hap thu khi ra khi tiéu am. Khi tri so
do trong khoang 10 dB thi nd sé dugc thém
theo phép logarit vao mirc am ra dé du tinh
mirc on thuc su.



Hiéu (tng dong khi &n tiéu 4m hap thu

Hudng va luu toc dong khi qua tiéu dm co
mai lién quan tdi hudng di cda 4m thanh s&
tao ra mot anh hudng vdi hoat dong ton
hao chén cla tidu am . Khi tri s6 ton hao
chén cé bao gom nhifng hiéu (rng tir hudng
va luu toc dong khi thi tri so nay dugc goi la
ton hao chén déng.

Nhitng thuét ngif xudi dong hodc dong
duang (+) chi ra rang khdng khl'dang chay
qua tiéu &m cung hudng di cla am thanh
Diéu nay xay ra trong mot hé thong cap khi
hodc duong ra cta quat gid.

Nerng thuat ngu‘ nghich dong hodc dong
m (-) chira rang khong khi dang chay qua
t|eu am ngugc hudng vdi hudng di cua
tiéng on. Nhitng vi du vé cac diéu kién nay
bao gom trong mdt hé thdng hoi khi hodc
(rng dung hut khi.
Trong diéu kién nghich dong, hiéu ng sé
khién dm/on s& bi giém toc d6 truyén di
mot chdt. Hién tugng nay sé gilp cai thién
ton hao cheén vdi daitan thap Tuy nhién, vdi
am tan cao thi lai glam sirc hap thu am vi
luu toc qua tiéu am cd xu hu’dng tap trung
am vao trung tdm cua luong di chuyen va
tranh xa dugc vach hap thu.
0 hudng dong khi xudi thi hiéu (g ciing
ngudc lai nhu trén, tic la gidm kha nang
hap thu 4m tan thap va ting hap thu 4m
tan cao.
Hudng va luu toc dong khi cé thé La nhitng
yé'u to quan trong gitp ra dugc quyé't dinh
lura chon tiéu am tot nhat. V6i cac (ng dung
nhay cam thi rat nén lwa chon phan mém
diéu khién tot vi sé cho phép diéu khién
chinh x4c luu toc dau vao va hidu chinh tri
s0 ton hao chén cho hudng dong chay.

Dong xudi
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Sut 4p 3p d3t, hiéu ing hé thong

Cac thanh t6trong m(Jt hé thc”fng nhu phu kién géc (elbow) va bd chuyén (transition) cd thé tao hidu (fng nguac ddi vdi hiu qué
hoat dong ctia tiéu am néu né dugc bo tri qua gan vdi dau vao hodc dau ra tiéu am. Hiéu u‘ng tlr nhitng thanh to nay én tiéu am
dugc goi la hiéu Ung hé thong Hleu (rng naytuy thuoc vao loai phu kién va khodng céach clia chung tdi tiéu am. Tleu chuan ASTM
E-477 (dé thirtidu am) cong bo rang doan o ong thang trudc tleu am phaicd dm dai khong it han 5 lan derng kinh 6 ong vadoan o ong
sau tiéu &m phai cd dd dai khong it hon 10 lan dugng kinh 6 ong. Trong thL_rc té thi nhirng diéu kién nay thu‘d~ng kho dat dugc, tuy
nhién, mot doan dng dal tdl thiéu 3 tdi 4 lan dugng kinh 6ng nén dugc dua vao thiét ké. Trong sgtay erdng dan &ng dung ASHREA
co cung cap cachésd diéu chinh c6 thé ap dung dugc dm vdi mic sut ap clia tidu 4m cho cac bién thé 6 ong trong khoang 3tdi 4
lan du‘dng kinh (ong vaovara). So tay nay con gidi thiéu rang murc sut ap qua tiéu &m khdng nén vuat qué 0.35 in. w.g vdi cac hé

so diéu chinh 4 apdung dé bao dam rang tiéu am sé hoat dong nhu du kién.
Chuyén ddi tuong duang dung kinh 6ng = cén bac 2 [(4 x chiéu réng ong x chiéu cao dng/ )]

Cac dieu kién dau vao tiéu dm

Dudi day la cac diéu kién binh thugng khi 14p d3t tidu 4m cling hé so diéu chinh. Khi 15p tidu 4m trong khoang cach 3-4 1an duding
kinh dng, d6 sut ap thuc té sé tang, dé dat dugc mirc sut 4p lap dat thi can nhén gid tri trong catalog véi hé sa dieu chinh tuang

(rng.

1. 6ng gié thing khéng chudng ngai

L]
-|—> — —|->

Lép @it 1y tuéng cho tiéu 4m s& 13 doan ong
vao dai (L) gap 3-4 lan dutmg kinh dng. Kiéu
3p nay s& mang lai hiéu qua hoat dong rat
gan vdi s lidu trong catalog san pham

4, 6ng elbow c6 vach hudng dong
<L

——

Khi ong gi6 vao dai (L) gap 3-4 an dutng
kinh tir doan elbow cd cac vach hudng dong
thi 4p dung hé sd sut 4p 1.05. Kiéu p d3it nay
sé ¢ hiéu qua hoat ddng éch nhe so vdi dif
lidu trong catalog

7. Quat

<L~

Khi tng gié vao dai (L) gap 3-4 lan dutng
kinh tir dié’m'lép quat thi ap dung hé so sut
ap 13. Kiéu [ap @t nay sé cd hiéu qua hoat
ddng Léch so vai dit liéu trong catalog

2.Ty hdp gié/ khdng gian mé co
16i gio vao tron tru
<L

| S—
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Khi ong gi vao dai (L) gap 3-4 an dutng
kinh tir khdng gian m@ hoac hdp gid cd ddn
gid tron tru thi ap dung hé sd sut 4p 1.05. Kigu
[3p d3t ndy sé cd hiéu qua hoat ddng léch
nhe so vdi dit liéu trong catalog

5. fing elbow khong cé vach hudng dong
<L

——

Khi ong gi6 vao dai (L) gap 3-4 lan duimg
kinh tir doan elbow khdng cd cac vach
hudng dong thi 4p dung hé sd sut 4p 1.1. Kiéu
3p d3t nay s& 6 hidu qua hoat ddng léch so
vdi dit liéu trong catalog

3. Tg’ hop glo/ khong gian mé cé
16i gio vao khéng tron tru
L

man) @D

Khi ong gid vao dai (L) gap 3-& lan duimg
kinh tir khdng gian mé hodc hdp gid cd don
gid khéng tron tru thi dp dung hé sosutap11
- 13. Kiéu ap dat nay sé cd hiéu qua hoat
ddng Léch so vai dif lidu trong catalog

6. fing elbow vudng goc
f—L—]
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L

Khi ong gic vao dai (L) gap 3-4 lan dutng
kinh tir doan elbow vudng gdc thi p dung hé
s sut 4p 1.3. Kiéu Lap @3t nay sé cd hiéu qua
hoat ddng léch so vdi dif liéu trong catalog




Cac diéu kién dau ra tidu dm
Dudi day la cac diéu kién binh thugng khi l3p d3t tiéu 4m clng théng so chinh ly. Khi l4p tiéu dm trong khoang cach 3-4 lan
duang kinh ong, do sut ap thuc té sé tang, dé dat dugc murc sut ap lap dat thi can nhan gia tri trong catalog vdi hé so dieu chinh

tuong Ung.

8. 6ng gié théng khéng chuéng ngai
(<L —>]

E==

Ldp @t Ly tuéng cho tidu 4m s& 13 doan ong
ra dai (L) L) gap 3-4 lan du’l‘rng kinh ong. Kiéu
lap nay se mang lai hiéu qua hoat dong rat
ganvdiso igu trong catalog san pham

1. 6ng elbow cé vach hwdng dong
<L >

)

Khi dng gi6 ra dai (L) gap 3-4 n duimg kinh
vandi elbow ¢ vach hudng dong thi &p dung
hé s0 sut ap 1.5. Kiéu Lap it nay s& c6 higu
qué hoat dding [éch nhiéu so vdi dif lidu trong
catalog

14. Van

Khi 0 ong gid ra dai (L) gap 3- -4 lan du‘o’ng kinh
va noi quat thi 4 ap dung hé so sut ap12-14.
Kiéu lap dét nay sé co hiéu qua hoat ding
léch so vdi dif liéu trong catalog

9. 6ng gi6 ra cé miéng rong gap

<> >

Khi ding gid ra dai (L) gap 3-4 lan disting kinh
va phu kién co mleng tang dot ngot gap doi
thid ap dung hé sd ) sut apla. Kiéu lap dat nay
s& cd hiéu qu hoat ddng Léch nhiéu so vdi dir
ligutrong catalog

12. Ong elbow khéng vach hudng dong
L]

——_
Khi dng gid ra dai (L) gap 3-4 an dudmg kinh
va ndi elbow khding ¢ véch hudng dong thi
4p dung hé so sut 4p 19. Kiéu Lap a3t nay sé
c6 higu qua hoat ddng léch nhieu so vdi dif
ligu trong catalog

10. fing gié ra néi hép gié hodc miéng mé&

~L

Khi dng gid ra d3i (L) g&p 3-4 lan duting kinh
va ¢ miéng mé hosic Lap hdp gid thi 4p dung
hé so sut 4p 2.0. Kiéu [3p d3t nay sé cd hiéu
qué hoat ddng léch nhieu so vdi dif ligu trong
catalog

13. 6ng elbow vudng goc

= :;_i
(.

Khi 0 ung gio r dai (L) gap 3-4 lan du‘frng kinh
va ndi doan elbow vuung goc thi ap dung hé
sb sut ap 2.0. Kiéu lap dat nay sé cd hiéu qua
hoat ddng l&ch so vdi dif liéu trong catalog

Vidu ap dung:

Quyét dinh erc sut ap thuc té cho mot tiéu am vuong dugc lap vao mot elbow vuong goc, 6ng vao dai bang 41an dLro‘ng kinh va
ong phu kién noi dién tich gap déi o ong ra. Tlr catalog hodc phan mem chon ta co mot model t|eu am vuong thé hién mic sut ap
0.21in.wg tai 2000 fpm. Pé tinh muc sut ap lap dat cho tiéu dm bao gom ca hiéu ing hé thong can nhan mic nay vdi cac hé so ) diéu
chinh tuong Gng.

Mirc sut &p [8p dit = mirc sut p ghi trén catalog x hé s6 sut &p dau vio x hé sb sut 4p daura
Mrc sut ap tiéu m vudng = 0.21in. wg

Hé s6 diéu chinh dAu vao elbow géc vudng=13

Hé s6 diéu chinh miéng ramé@rong gap =14

Nhu vay:

Mifc sut ap ip d3t=0.21x13x1.4=0.38 inwg



Vitritiéu am

Cac tiéu am la phan quan trong cla hé
thong HVAC, lap sai vi tri sé khong
mang lai hiéu qua du dinh. Dudi day la
nerng vi tri tiéu biéu. Viéc lua chon vi
tri lap la tuy vao loai tiéu am, vi tri
phong thiét bi trong tu‘dng quan vo’| vi
tr| nguai chiu tleng on va mic do tleng
on tdi vitri do.

1.Dau vao/ra ciia AHU

Cac tleu am thuong dugc lap dé hap
thu tleng on ngay tai nguon giam hoac
trigt tleu yéu cau glam on trén du’dng
ra tuong khi. Hap thu on ta| nguon con
co the glup loai bo ca tleng on goc lan
truyen va t|eng on truyen trong két cau
cong trinh

2.Cac ong nhanh

Théng thuding, viéc l8p chdng on tai
nguon 1 khong kha thi nén s& phat
sinh nhu cau chong on trén du‘dng di
dong khi ra. Khi dat cac tleu am tai ong
nhanh thi van cé thé cé d6 on trong cac
khong gian trudc khi nd di vao phong
c0 ngudi g.

3.Céc d4u cudi ong gi6

Doi khi cac san pham kiém soat on phai
c6 vi tri & gan ngudi do nhitng han ché
vé khong gian hoc do tiéng on phat
sinh ngay tlr cac cau kién hé thong ong
gié nhu van gid, clra gi6, quat hdp van
diéu khién hodc quat ht.

4.Tién on do ngudsi, thiét bi

Cac tiéu am 5ng gié c6 thé con dugc
dung trong cac (rng dung ngoai hé
thong ong cap hoac hoi. Céc t|eu am
nay dugc dung de glam truyen am
trong hé thong ong c6 mirc chénh ap
gilra hai khong gian. Chung thuong co
tac dung ngan tleng ngum gilta cac
phong g|ap nhau hoac vdi phong hop
hodc ngan tleng on gilra xudng va van
phong lam viéc

5. C3p tiéu am 3p sét quat

Trong mét so trudng hop can gidm on
truc tiép trudc va sau quat hudng truc.
Lic nay thi diéu quan trong la phai ché
tao dugc loai tiéu &m phu hap vdi kich
thudce quat, khdng bi vugt kich thudec.
Loai tiéu am tly bién nay con gidp cai
thién hiéu qua hoat ddng cla quat nho
tac dong phuc hdi ap tinh.

1. Dau vao/ra ctia AHU

— Noise —
I T I
;/Eé/?j;ﬂ- [~ | [ 2
ﬂ" ﬂ“ﬂﬂ (
Return E.'; 353:( Supply
0| 0
d R o T
1 - l— ]
2. Cic dng nhanh
q Rooftop Unit
Silencer )
Riser
Silencer
Silencer

3. Cac dau cudi ong gio

o fod ]
—
4. Tién on do ngudi, thiét b trong phong
~—
‘ Room 2 Room 1 l
<4

<4 J

&

5. C3p tiéu am L3p sét quat
[ 2 D
| e H [ 2




Tiéng on dam xuyén

La nhitng am thanh c6 thé di qua vach
ctia hé thong ong va vé tiéu am. Co
nhiéu yéu to cé thé gép phan vao lugng
am dam xuyén nay nhu hinh thu va kich
c@ tiéu m, d6 day vat Lliéu ton vé cling
nhu dinh lugng cla vét liéu cach am.
Bang Transmission Loss (suy glam
truyen am) du‘m day thé hién cac tri so
can trg truyen dan cda cac cap v tleu
am vudng khac nhau. V6 HTL2 ¢ cap
can trdtruyen am cao nhat, tirc [a s& co
it @6 on xuyén qua dugc tiéu dm HTL2
sovgi CL1.

D& han ché tién on dam xuyén trong hé
thong HVAC thi cac tiéu am phai dudc
bd tri cang gan ngudn 4m cang tot. Dieu
nay cho phép tiéu am hap thu am trudc
khi di vao hé thong ong va dén nhifng
cho nd cd thé dam xuyén.

Phong may

Do véi viéc loai trir tiéng on phét sinh
tIr quat va céc thiét bj khac d3t trong
phong may thi vi tri ly tudng cho tiéu
am la 6m tur hai phia tugng phong ma'y
(xuyén tutng phong may). Vi tri nay
loai trir dudgc nhu’ng tleng on khong
mong mudn tir cac thiét b khi ching di
ra khdi phong may va chong xuyén
sang phong ngu’dl @. Tuy nhién, van l(ra
thufdng dugc lap trén terng cla phong
may nén vi tr| tot nhat cho tiéu am cé
thé 13 nam vé phia trong phong may,
sét tuong ngan Khi khong glan khong
cho phép lap nhu trén thi cé thé lap
ngoai phong may nhung cling phai lap
sat tuong va phai tang do day vat liéu
tiéu 4m dé ngan tiéng on dam xuyén ra
ngoai trudc khi nd bi hap thu.
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Suy giam truyén am

Két cau

Suy giam truyén m (tiéu 4m vuéng)

Co thé can tiéu am
loai khée hon dé
ngan tiéng on xuyén

CAC PHUONG AN VI TRI TIEU AM

Class Djday (gauge) 63Hz  125Hz 250Hz 500Hz 1KHz 2KHz 4KHz 8KHz
CL1 22 25 26 28 30 33 37 40 40
CL2 18 21 28 30 32 35 38 Iyl Iy
HTL1 16 28 29 31 33 36 39 42 42
HTL2 10 31 33 34 36 38 47 45 45
» ) » . » li {r » - ) » A*
1 L ]
Tiéu am Tiéu am
1 I 1
Phong méy Phong ngudi & Phong méy Phong ngudi &
Vi tri tiéu am toi vu Vi tr| tiéu am t6i wu
néu khong c6 van lira néu cé l&p van lira
* ! o ! ! 0 ! l*
|
Tiéu am
Phong méy Phéng ngudi &



SWL = M(c cong suat am (dB), re. 1072 W (picowatt)

SPL = Mirc p suat am (dB), re. 2 x 107> N/m2 (20 MicroPascal) - cac mirc am L3 trung binh va khdng bao gdm céc thong s6
phuang hudng

Hiéu chinh khoang cach La tuy bién tai hién trugng
63 Hz 125Hz  250H:z 500Hz  1kHz 2kHz LkHz 8kHz _ Tong

Ngun on trong dng (SPL) 67 b4 69 57 56 54 57 55 7
Higu chinh dién tich ong, dB K| 1 1 K| K| K| 1 1
SWL trong dng, dB) 68 65 70 58 57 55 58 5% 73
Ton hao chen cla tiéu am (SWL), dB 1 9 4 5 A 2 0 0
SWL trong dng sau tiéu am. dB 67 3 66 53 53 53 58 56 Vil
Hiéu chinh dién tich ong, dB 1 A A 1 K K A A
SPL trong dng, dB (tham kho) 66 62 65 52 52 52 57 55 10
Hiéu chinh cho phan xa dau cudi 5 W) -0 -0 -0 -0 -0 -0
Hiéu chinh cho khoang cach @ m K| R 1 K| K| K| K| K|
SPL cudi cling, dB, gan hién tru@ng 61 60 65 59 52 52 57 55 48
B on tiéu am, dB, gan hién truding 50 43 7 34 2 1 5 3 51
Hiéu chinh cho khai luwong “A” % 16 9 3 0 1 1 Kl
SPL cudi cling, dBA, gan hién trutng 35 Lk 56 49 52 53 58 54 62
w. = H e ._ ..wll.ﬂ-h-.'ill 'rll __| - I.H- e
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Kiéu tiéu 4m vudng: 2. vé ngoai ton day 1.6mm
Luu lwgng dong = 16200 M3/h
Kich thudc bich trong: 600 x 2000 x 900 mm
M3t tiép xtic rong 600 x dai 800
Chia vach dugc d3t trong tiéu &m 75mm moi phia
Kich thudc ngoai 2003.2mm x 603.2mm x 900mm, khoanh cach giira cac vach tiéu am = 517mm, lwu tdc trong khe = 4.8m/s
Binh lugng tdi thiéu cho dp tiéu 4m = 65kg/m3
CACMUCTON THAT
Ton that ma-sat = xxx.0 Pa
Chénh ap luu toc gitta Khe hé Vp va Thiét bi Vp La xxx.0 Pa
Chénh &p lwu toc cd thé La dang ké trong mot s6 (ng dung
CAUTAO
Dinh tan phu hop vdivat ligu
Trong lugng hoan thién = 221kg
Dién tich bén trong phan san gom ca miii chia va vach = 9.4m2
Dién tich ngoai phan san gdm ca tang cling va bich 75mm = 5.5m2
Ca tang cing bén trong moi vach chia
Ton soi L6 phai dudc tan dinh vao ting ciing vdi khodng cach max. 150mm
S6 tang cling ngang bén trong (song song huéng dong khi) =1
S6 tang cting doc bén trong (vudng géc hudng dong khi) = 0



63 Hz 125Hz  250Hz  500Hz  TkHz 2kHz  hkHz 8kHz  Tong

Nguadn n trong ang (SPL) 67 64 69 57 56 54 57 55 T
Hiéu chinh dién tich ong, dB A K K| 1 K K K| K|

SWL trang fng, dB) 68 65 70 58 57 55 58 5% 13
Ton hao chen cla tiéu am (SWL), dB 4 5 10 15 13 8 7 6

SWL trong ong sau tiéu am. dB 64 60 60 43 Lk 47 51 50 67
Hiéu chinh dién tich ong, dB 1 1 1 A r r 1 1

SPL trong dng, dB (tham khéo) 63 59 59 42 43 4b 50 L9 66
Hiéu chinh cho phén xa dau cugi 5 ) -0 0 0 -0 -0 -0

Hiéu chinh cho khoang cach @ Tm ) ) ) ) ) ) ) )

SPL cudi ciing, dB, gan hién trutmg 57 56 58 A 42 45 49 L8 62
B0 on tiéu am, dB, gan hién trung 8 35 % 25 2% 16 7 8 40
Hiéu chinh cho khai luang “A” 228 16 9 3 0 1 1 K|

SPL cudi cing, dBA, gan hién trutng 9 40 49 18 42 b 50 47 55
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Cyllidrical Sencer With Pod

Fain Cylirdrical Silencar

SWL = M(c cong sudt 4m (dB), re. 1072 W (picowatt)
SPL = M(c &p sut am (dB), re. 2 x 10 N/m2 (20 MicroPascal) - cac mirc 4m L3 trung binh va khdng bao gdm céc thong s6
phugng hudng
Hiéu chinh khoang cach (a tly bién tai hién trudng
Kiu tiéu 4m tron v ngoai ton day 3.0mm
Luu lwgng dong = 16200 M3/h
Kich thudc bich trong: 1236 1/D x 1442mm 0/D
Binh lugng tdi thiéu cho LGp tiéu 4m = 65kg/m3

CAC MUC TON THAT
Ton that ma-sét = xxx.0 Pa
Chénh ap lwu toc gitta Khe hé Vp va Thiét bi Vp a xxx.0 Pa
Chénh &p luu toc cd thé La dang ké trong mot s6 (ng dung

CAUTAO
Dinh tan phu hop vdivat ligu
Trong lugng hoan thién =371kg
Dién tich bén trong phan san = 8.6m2
Dién tich ngoai phan son =7.0m2
S6 ting cfng ngang bén trong (song song hudng dong khi) = 8
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