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NGHIEN C(*U CHE TAO BUONG CACH AM PE PO SU’C NGHE
Nguyén Thanh Vii*, Tran Phan Chung Thiy*,

TOM TAT

T6 chiic Y t€ thé& gidi uGc t|nh rang c6 1.7% tré
dudi 15 tudi bi nghe kém & cadc mdc dd khac nhau,
tuong, dudng vdi 32 trle_u tré em trén toan thé g|d|
Nam A la khu vuc c6 tré bi nghe kém cao nhat thé gidi
(2.4%), ti€p theo dd 1a khu vuc Chau A Thai Binh
Duong, chiém khodng 2% tré dusi 15 tudi bi nghe
kém. Theo thong ké trén, chung t6i udc tinh nhu cau
buong do cach am rat Idn va can dat tiéu chuén cach
am dé phuc vu cong tac kham chira bénh, ngh|en clru
khoa hoc va dao tao. Thém vao doé lasu phat trién cla
nén cong nghlep nén nhu cau do kham stic khde cho
c6ng nhan va anh erdng cla t|eng on cdng nghiép 1én
he thong th|nh g|ac nén nhu cau theo ddi anh erdng
cua t|eng 6n dén sic nghe |a cip thiét. D& danh g|a
chinh xac mdc do6 nghe kém chung thuc hlen cac
nghiém phap do suc nghe trong moi tru‘dng yen tinh
hay cu thé hon a buong do dugc cach am véi moi
trudng bén ngoai. Hién nay cé hai loai budng céch
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am: Phong cach am co dinh va Bubng cach am di
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SUMMARY
STUDY AND FABRICATE ACOUSTIC BOOTH

USING FOR HEALTH CARE

The World Health Organization estimates that
1.7% of children under the age of 15 have some
degree of hearing loss, equivalent to 32 million
children worldwide. South Asia is the region with the
highest number of children with hearing loss in the
world (2.4%), followed by the Asia Pacific region,
accounting for about 2% of children under 15 years of
age with hearing loss. According to the above
statistics, we estimate that the need for soundproof
chambers is very large and needs to meet soundproof
standards to serve medical examination and
treatment, scientific research and training. In addition
to the development of the industry, the need to
measure the health of workers and the impact of
industrial noise on the hearing system, the need to
monitor the effect of noise on hearing is urgent. To
accurately assess the degree of hearing loss, they
perform hearing tests in a quiet environment or more
specifically, a chamber that is soundproofed from the
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outside environment. Currently, there are two types of
soundproof chambers: Soundproof rooms and mobile
soundproof booth. Whether it is a soundproof room or
a mobile soundproof booth, it must comply with sound
insulation standards.

Keywords: hearing loss, soundproof room, mobile
soundproof booth.

I. DAT VAN DE

Nghe kém dugc dinh nghia la kha nang nghe
clia ho khdng thé nghe tét nhu ngudi ¢ thinh
luc binh thudng, vdi ngch“jng nghe 20dB hodc
thap hon. Nghe kém cd thé & mdc dd nhe, trung
binh, ndng hodc di€c sau. Nghe kém cd thé xay
ra trén mot hodc hai tai, va dan téi kho khén
trong giao ti€p hodc nghe cac am thanh I8n, lam
anh hudng dén chat lugng cubc séng. Nghe kém
c¢d nhiéu nguyén nhan khac nhau, bao gom
nhém nguyén nhan & tai ngoai, tai giifa, tai trong
hodc cac nhdm nguyén nhan nay phoi hgp véi
nhau. Tuy theo nguyén nhan gay nghe kém sé
c6 nhiing giai phap di€u tri khac nhau nhu diéu
tri bang thudc, phau thuat, trg thinh hodc phdi
hgp cac phuong phap diéu tri v6i nhau.

O nudc ta, theo udc tinh cla BO Lao dong
Thuang binh va Xa hoi, tinh dén nam 2003 ca
nudc ¢d 662 ngan tré tir 0-18 tudi bi khuyét tat,
chiém 2.4%. Trong d06, r6i loan than kinh va
khiém thinh Ia loai khuyét tat phé bién th( hai,
chiém 17%, sau khuyét tat van dong (29%).
Theo bdo cdo Ngugi khuyét tat & Viét Nam 2009,
khuyét tat vé nghe cd khoang 3 triéu lugt nguGi
(chiém 3.8% dan s6). Trong do, tré em tir 5 — 15
tudi chiém 0.5 %, ty I& 8 nam cao han ni.

V@i sO liéu thong ké trén, ching t6i udc tinh
nhu cdu do thinh luc phuc vu cong tac kham
chita bénh, tam soat di€c nghé nghiép cling nhu
giam dinh sirc khoe thinh giac la rat I6n. Thém
vao do 1a su phat trién clia nén cdng nghiép nén
nhu cdu do khadm stric khée cho cong nhén va
anh hudng clia tiéng 6n cong nghi€p lén hé
thong thinh giac la nhu cau cdp thiét.

Phong do thinh luc la mot khu vuc dugc thiét
k€ cho viéc do thinh luc, tu van cho ngudi nghe
kém, thir mdy trg thinh nén can phai dap Ung
nhirng tiéu chuén vé& cach am va tiéu dm cling
nhu céng néng si dung. Chiing tdi tdng hop tur
viéc nghién cltu cac vét liéu cach &m dé ché tao
budng do thinh luc di dong cling nhu’ tham khao
tai liéu tir cac nudc phat trién trong linh vuc
thinh hoc va kinh nghiém ban than ctia ching toi
trong viéc van hanh phong do thinh luc tai tai
Viét Nam.

I1. TIEU CHi CUA PHONG CACH AM €O PINH
Cé rat nhiéu tiéu chudn khac nhau cho cac
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phong do thinh Iuc tuy thudc vao nhiéu yéu to
nén khdng ¢ mot tiéu chudn nao thdng nhat.
Tuy nhién, dua trén tham khao cac nguon uy tin
va kinh nghiém clGa minh, ching t6i xin dua ra
céc tiéu chi dé xay dung mét phong do thinh luc
phu hgp vdi diéu kién tai Viét Nam.

Tiéu chi 1: Trong nhiéu tiéu chi, thi tiéu chi
quan trong hang dau la vi tri cia phong do thinh
luc: Cac chuyén gia déu thGng nhat vi tri lua
chon dat phong do quan trong hon ca cach thic
ban thi cong cho phong do ciia ban. Néu ban dat
phong do tai nhitng vi tri cd ti€éng 6n nén cao,
nhiéu ngudi qua lai, c6 may moéc hoat dong thi
viéc thi cong dat d6 cach @m mong mudn sé khé
khan han nhiéu. Hay lua chon d3t phong do &
mot khu vuc yén tinh nhat trong cg s& cua ban
va néu c6 khong gian dém thi cang tot.

Tiéu chi 2: Tiéu chi ti€p theo vé mat cach
am, tiéu am: Phong do thinh luc phai tuan thu
tuyét ddi nguyén tac chiéc hop kin. Tat ca 6 mat
cla phong do déu phai dugc xr ly cach am bao
goém 4 tudng, tran, san. Cac bé mdt cach am nay
nén dugc lam doc 1ap so vdi hé théng cii dé
tranh viéc am thanh truyén theo chat ran rung
vao trong phong Néu cd san tudng, san ban
cling van nén can nhdc lam cac vach cach am
doc lap vdi tudng, san. San_nha nén dudc ton
cao |én 10-15cm vGi khung gd 30cmx30cm cd do
day cat bén trong, san nha nén phu tham hodc
san go.

- Theo cac chuyén gia, véi diéu kién cac vat
liéu thi cong & Viét Nam hién nay vach cach am
cd ban bao gém cac I&p sau:

*Ldp thach cao @ dién tuGng trong va ngoai

o O gilfa co6 Idp cao su non, bong khoang, tdi khi

e L&p tiéu am bé mdt bén trong co thé suir
dung thach cao tiéu am, gb tiéu am hodc mut
tiéu am dang tdm cd thém tac dung trang tri.
Theo kinh nghiém lam viéc & cac phong cach am
ma I6p bé mat bén trong sur dung thach cao tiéu
am hay go tiéu &m dé bi &m méc, qua nghién
cttu va st dung chuiing t6i dé nghi nén thém bén
ngoai IGp ti€u am bé mat tdm Op nano dugc san
xuat theo cong nghé nano dot pha, tao nén tu
chat liéu hat nhua + bot da + mang phim. Tam
Op tudng nano khong tham nudc, chdong lai dugc
am méc, c6 kha ndng cach &m céach nhiét cao.
Hién nay tdm Op tudng nano dugc s dung rong
rai 6 nhiéu cong trinh nhu nha 3@, khach san, nha
hang, trudng hoc, van phong,...

e Tat ca cac khoang hd gilta cac vach, tran,
san phai dugc bom keo silicon hoac keo bot xop
dé dam bao dd kin clia phong.

- Clra phong do thinh luc, véi diéu kién hoat


https://janhome.vn/tam-op-nano-kendax-ke92w400h9p961-mau-961.html

TAP CHi Y HOC VIET NAM TAP 518 - THANG 9 - SO 1 - 2022

ddng st dung ma lién tuc va dam bao tinh thdm
my, tinh hién dai ctia ndi that va chi phi téi uu
ching t6i dé xuat sir dung clra nhém kinh hé
Euro Windows hodc Viét Phap. Clra kinh quan
trong nhat la phai cd khuéng 4 bé, gioang cao su
kin 4 bé va khoa da diém. Néu cd thé hdy sir dung
loai kinh hop cach @m hai I8p cd hit chan khong.
Tiéu chi 3: Tiéu chi st dung diéu hoa, thong
gié: Phong do thinh lyc can sir dung cac loai diéu
hoa inverter ém ai. Can luu y 6ng dan diéu hoa
vao phong sau khi thi cdng xong phai dugc kiém
tra phun keo bot kin d€ &m thanh khéng lot vao
qua 0 nay. Khong nén s dung hé thong diéu
hoa trung tam vdgi hong gié to va 6ng giay to
viéc cach am sé rat kho khan. Hay st dung diéu
hoa 13p riéng cho phong do thinh luc cla ban.
Tiéu chi 4: Tiéu chi vé thiét ké phong do:
Thiét k& phong do chdc han ban s& ban khodn
dién tich bao nhiéu m2, dang 1 phong hay hai
phong (one-room set-up hay two-room set up).
Phong do dang 1 phong chi cé 1 clra va ngugi do
va may do ngoi cung v&i ngudi cung do trong khi
phong do dang 2 phong thi ngudi do va may do
dat & bén ngoai, ngudi do G trong phong. Hién

nay chdng t6i nhan thdy xu hudng 1 phong dang
la xu thé han vi nhitng ly do sau:

e Phong do 1 phong chiém it dién tich han

e Da dung trong céng ndng, vira cd thé lam
phong do két hgp tu van, hiéu chinh may trg thinh

e Tuong tac gilta ky thuat vién do va nguGi
do dé dang han, rdt ngan thai gian do.

¢ Thi cong dé dang han, chi phi tiét kiém hon

Tuy nhién, ching t6i dé xuat dang budng do
trong phong do (budng do dudc cach am hoan
chinh trong phong do dudc thiét ké va thi cong
cach am hoan chinh, bénh nhan ngbi trong
bubng do con nhan vién y té€ va cac thiét bi &
bén ngoai budng do) day la xu hudng xay dung
phong do tai cac bénh vién hién nay.

Tiéu chi 5: Do 6n cua phong do: Theo tiéu
chuén ANSI ciia My (American National Standard
Instute) tiéu chuén d6 6n cia phong do thinh luc
s€ phu thubc vao tiing tan so do, dang tai nghe
st dung khi di la insertphone, headphone hay tai
nghe dudng xudng. Vi thé khi khao sat do on
clia phong do phai str dung thiét bi khao sat dac
biét trén ting tan s6 cia am thanh. Mdc do
trung binh d6 6n cho phép clia phong do rgi vao
38-45dB.
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Hinh 1. So' dé minh hoa cac Iop cach am

I1I. TIEU CHi cUA BUONG CACH AM DI DONG
Budng cach am di dong: la budng do thinh
luc phai tudn tha tuyét d6i nguyén téc chi€c hop
kin, dugc xir ly cach &m 6 mét va di chuyén dugdc
dé phuc vu cho viéc do thinh luc & cac don vi
khéng c6 nhu cau xay dung phong do thinh luc

nhu cac xi nghiép, trudng hoc, cac nai san xuat
kinh doanh can kiém tra siic nghe dinh ky cho
ngudi lao dong,... Chuing toi xin tdm lugc cac tiéu
chi ciia budng do thinh Iuc di ddng nhdp khau
nhu sau:

Tiéu chi 1: Thiét k€ tiét kiém khong gian:
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Thiét ké khong gian nho gon la moét yéu to quan
trong trong ltc di chuyén dén cac cd s6 do khac
nhau. Chinh vi vay, thiét ké nho gon cung véi
kha nang mg cua tur ca hai phia trai hodc phai
gilp tan dung toi da khoang khéng gian san co.
Kich thudc bén ngoai cla budng do chi réng
1000mm x sau 1069mm x cao 2253mm, va kich
thudc bén trong la 894mm rong x 948mm sau x
2000mm cao.

Tiéu chi 2: Su thoai mai cia bénh nhan:
Buong do dudc trang bi hé théng thong gid tinh,
dén sang va clra sd cach am kép I18n, giup dam
bao su thoai mai t6i da cho bénh nhan trong khi
thuc hién bai do thinh luc.

Tiéu chi 3: Dé s dung, di chuyén, 13p rap:
Buong do dugc cung cap dudi dang “bo kit” va
can dugc 18p rap. Sau khi hoan thanh I3p rap, c6
thé€ nhanh chéng di chuyén vj tri budng do nhd
cac banh xe tich hgp san. Budng do ciing cé san
bang dau cdm tich hop dé két ndi véi cac may do
thinh luc. Cac thong so ky thuat:

e Kich thudc bén ngoai: 1000mm rong x
1069mm sau x 2253mm cao (Bao gobm banh xe,
chua tinh ké d3). Kich thudc bén trong: 894mm
rong x 948mm sau x 2000mm cao.

e Trong lugng tinh: 325kg. Trong lugng van
chuyén: 355kg.

e Cau thanh: Cac tam Noishield® day 53mm
— mat ngoai la thép ma kém tran va mat trong la
thép ma kém duc.

e Clra: MGt cra Noise-Lock® 894mm rong x
2000mm cao (md réng). D& dam bao an toan va
kifm soat hiéu qua am thanh trong budng do,
phia trén, dudi va hai bén clra dugc Idp cac dém
khit nén tUr tw cdn thang. Clra cé thé dudc 18p
ma ti bén phai hodc trai.

e Clra s6: M6t clra kinh ddi gom I8p kinh an
toan day 6mm vdi khung nhom; tam quan sat
750mm cao x 600mm rdng. Phan duGi clira s6
dugc phu mG mét phan,

e Bang & cdm: Co san cac day day du, bang
cdm dudgc I13p chim gém chin 6 cdm 3 chdn 6mm
va mdt cong két ndi USB.

¢ Thong gié: Tam tran co hé théng thong giod
cuGng buc tinh nguyén khdi.

e Chi€u sang: Hé thdng dén LED gan chim
tran, khong can bao tri.

¢ Hé thong dién: MGt day dién dai 3000mm
cling giac cdm 13 amp dé ndi dén ngudn dién.

¢ San: Phu tham nilon boc x6p

Tiéu chi 4: Giam tiéng 6n: D& tudn thi cac
tiéu chudn lién quan; BSEN ISO 8253-1:2010,
mUc ti€ng 6n nén/ bén ngoai cho phép thich hgp
khong dugc I6n han 57dB (tai 500Hz) khi st
dung tai nghe giam ti€ng 6n (audiocups)

Badng 1. P giam én theo t3n s6 cua budng céch 3m nhip khiu

Tan so 250 500

1000 2000 4000 8000

MUrc giam (dB) 32 38

44 51 52 50

Nhém nghién clu cla ching téi ché tao
budng do thinh luc di déng, véi cac thong s6 ban
dau nhu sau:

Tiéu chi 1: Thiét ké tao su thoai mai: Thiét
k€ clia ching toi c6 khich thudc 16n han budng
do nhép khau nhung rat thudn tién trong lic di
chuyén dén cac cd s§ do khac nhau nhd hé
thdng banh xe nén budng dugc di chuyén rat dé
dang. Kich thudc bén ngoai cla bubng do
1250mm x 1250mm x 2250mm; kich thudc bén
trong cla bubng do 850mm x 850mm x
1850mm.

Tiéu chi 2: Sy thodi mai cla bénh nhan:
Buong do cd khong gian rong rai, dudc trang bi
hé théng théng gié tinh, dén sang va cla s
cach am kép 16n, gitp dam bao su thoai mai toi
da cho bénh nhan trong khi thuc hién nghiém
pham do thinh luc,

Tiéu chi 3: Dé s dung, di chuyén, 13p rap:
Budng do dugc cung cap dudi dang hop khoi
khoéng can dugc 1ap rap nén sé viéc cach am khe
hd cdc méi ndi 1a tuyét d6i. Budng do cd thé
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nhanh chong_di chuyén dén vi tri nhd cac banh
xe tich hgp san. Buong do ciing ¢ san bang dau
cdm tich hop dé két néi vai cac may do thinh luc.
Cac thong so ky thuat:

¢ Trong lugng tinh: 185kg. Trong lugng van
chuyén: 185kg.

e Cau truc thanh vach, theo thir tu tir ngoai
vao trong:

» Thanh ngoai: Khung la cac thanh nhém cé
ranh dé€ [3p dat vira khit t&m panel cach am
sandwich Phugng Nam 50mm.

* L&p cao su non chéng rung 10mm.

» L&p bong khoang 60mm.

= Tam x6p EPS 50mm.

= GO tiéu am duc 10 9mm.

= TAm 6p nano 9mm.

e Clra: MOt clra nhom kinh hé EuroWindow
810mm x 1850mm, c6é khubng 4 b€, gioang cao
su kin 4 bg, st dung loai kinh hop cach am hai
I6p c6 hat chan khong.

e Clra s8: M6t clra kinh d6i EuroWindow gom
2 I8p kinh dugc hat chan khong an toan day
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6mm vGi khung nhom; tdm quan sat 700mm cao
x 500mm rdng. y

e Bang 6 cdm: C6 san cac day day du, bang
cdm dugc 13p chim goém sau 6 cdm 3 chan 6mm
va hai cdng két ndi USB.

e Thong gid: Tam tran cd hé thong thong gid.

e Chiéu sang: Tam tran c6 hé thong den LED
chi€u sang.

« Hé thng dién: dé nSi dén ngudn dién.

Tiéu chi 4: Gidm tiéng 6n: Chung t6i do am
nén bén trong budng do tur 40-49dB tuy theo do
on bén ngoai.

Tiéu chi 5: Gia thanh: Ré han rat nhiéu so vdi
budng do nhap khau.

| =

Budng do nhap khau Budng do thinh luc do
nhom nghién cltu ché tao
Hinh 2. Buéng do thinh luc di dong

INl. KET QUA NGHIEN CU'U

Chung toi ti€n hanh thiét ké va ché tao budng
do thinh luc di ddng dé phuc vu cho cdng tac do
siic nghe tai cac cd quan, xi nghiép, trudng
hoc, ...

Bang 2. So sanh cac tiéu chi giira buéng
do nhap khéu va buéng do ché tao

Tiéu chi nh%tgal?l'lgé’u cBhuéaig_!go
EZ‘IJ CCJ‘; ieﬁg m‘;f]' Thoai méi | Thoai méi
TRl |y | FSE

Tiéu chi 4: Gidam
tiéng Bn 32-50dB | 40 - 49dB
Tiéu chi 5: Gai VA
thanh Cao Tiét kiém
IV. KET LUAN

Trong nghién cru nay, ching t6i udc tinh nhu
cau budng do cach am la rat I16n va can dat tiéu
chudn cach 8m dé phuc vu céng tac kham chira
bénh. Thém vao dé 1a su phat trién cia nén
cong nghiép nén nhu cau do kham suic khoe cho
cong nhan va anh hudng clia tiéng 6n cbng
nghiép 1én hé thdng thinh gidc la nhu cau cap
thiét. Néu moi bénh vién tUr tuyén tinh va cac
bénh vién tu nhan dugc trang bi budng do thinh
luc thi nhu cau rat I&n, nén ching toi cling ti€én
hanh nghién cfu budc dau va da tim ra mot sd
vat liéu nhe nhung cach am tot, gia thanh ré nén
c6 kha nang rng dung trong viéc san xudt budng
do phuc vu cho cong tac cham séc sic khoe
nhan dan.

“Nghién clru dugc tai trg bdi Pai hoc Quoc
gia Thanh ph6 H6 Chi Minh (PHQG-HCM) trong
khudn khd Dé tai ma s& C2019-44-03".
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