Két qua nghién ciru KHCN

XAY DUNG VA AP DUNG PHAN MEM
MO PHONG LAN TRUYEN TIENG ON
TRONG MOI TRUONG LAO DONG

Lé Trwong An, Huynh Birc Thing, Nguyén Vian Sang, Nguyén Thi Minh Hoa

Phén vién Khoa hoc An toan vé sinh lao déng va Béo vé méi triong mién Nam

Toém tat:

Dwa vao méi twong quan gitra toan hoc va am hoc, cac thuat toan dw doan lan truyén tiéng
on trong moi trwdng lao déng da dwoc phat trién thanh phan mém may tinh noise tool. D& xay
dwng ban d6 phan vuing tiéng on (hay mo phong lan truyén tiéng on), phan mém can thong tin dau
vao dé tinh toan, do la dac diém khong gian nha xwédng, do glam am D (dBA/s), cong suat nguén
onLS (dBA), hé s6 dinh hwéng cua nguon on Q, vi tri cua nguon on, cac vat can va két cdu ngan
che. Phan mém da duoc ng dung dé dw doan lan truyén tiéng on trong méi trwdng lao déng tai
co s& san xuéat bot son tinh dién. Két qua dw doan tai cac vi tri cé do léch chuén so véi do dac
thwc dia 1a 2,6dBA, dat cip chinh xac 3 theo TCVN 12699:2020. Ving c¢6 tiéng 6n > 85dBA chiém
40% dién tich xwéng, vung tiéng 6n > 88dBA chiém 16% dién tich xwéng.

T khéa: Tiéng dn, phan vung tiéng 6n, thuat toan, noise-tool.

1. DAT VAN BE

hai niém “ngudn 6n l6n” dwoc hiéu la
Knguén on phat ra séng am c6 muic
nang lweng Ién va tao ra mét trvdng
am xung quanh né. Trwéng am c6 nhiéu muc
nang lwong khac nhau theo khoang cach tw
ngudn am va phu thudc vao cach sap xép, két
céu nha xudng va cac may, thiét bi dwoc bd tri
trong khong gian nha xuwéng. Néu cac ngudn 6n
€6 mtrc nang lwong 16n, thi kha nang xuét hién
murc 4p suat am vuot qua glm han tiép xdc (phoi
nhiém) cho phep tai mot sb vi tri nao do trong
trwdng am 1a diéu chac chan.

Co thé kiém soat tiéng 6n bang nhiéu bién
phap khac nhau nhw cac bién phap ky thuat hay
st dung phwong tién bao vé ca nhan, trong do,
cac bién phap ky thuat dwgc wu tién. Viéc xay
dwng ban d phan vung mirc 6n do cac ngudn
on tao ra trong nha xwéng cho phép nhan dién

treec quan muc dn tai cac vi tri lam viéc va ap
dung cac bién phap ky thuat can thiét dé& can
thiép vao ngudn 6n va diéu chinh chung xubng
murc thAp hon murc tiép xtc cho phép nham chu
dong bao vé ngwoi lao dong.

Bai bao nay dé cap téi viéc xay dwng phan
mém mo phéng sw lan truyén tiéng 6n va du bao
mrc &n trong moéi trwdng lao dong dwa trén cac
sb liéu khao sat, do dac thuc t& ngudn am, két
clu nha xwdng va cach bd tri cac may, thiét bi
trong khéng gian nha xwéng.

2. XAY DUNG PHAN MEM

Ap dung phwong phép chia luvéi phdng dé
phan ving mau séc va khéng gian. Vung khéng
gian hinh anh la tadp hgp cac vung khéng gian
nhé hon hay goi la 6 lwéi. Cang chia nhé 6 lwoi
thi d6 chinh xac ctia di¥ liéu anh cang cao va cac
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1, (7.3)

Hinh 1. M6 ta phwong phap chia lwvéi phang

dwdng déng mirc cang min, nhung thoi gian
tinh toan cang nhiéu. Cac duwong déng murc
trong ban db thé hién mac én & cac khu vuc [1],
[2], [3]. Phwong phap chia lwéi phang duoc

Trén khong gian hinh anh cé dién tich Sy c6
Sp*™ khong gian con khong tring nhau.

Sn = Zm=1(ZN=157"") (1)

Trongdo, m=1,2, ..Mvan=1,2, ..Nla
tbng s hang va cot cha lwdi phdng. Dat (xo, Yo)
la gbc clia khéng gian anh, kich thwéc 6 lwdi (Ax,
Ay); goi tam cdia 6 ludi S™ 1a lmn cd toa dd (Xm,
yn), dién tich va vi tri cGa cla 6 lwoi S;"" trong
khéng gian anh dwoc thé hién nhw sau:

Syt = (X — Ax/2; Xy + Ax/2) X
On = By/2;yn +Ay/2)  (2)

V&i: (x, y) thda diéu kién (xm - AX/2 < X < Xm +
AXI2; yn - AyI2 <y < yn + Ay/2)

Tai m6i 6 lwéi sé co mirc ap suat am dwoc tinh
ndi suy theo cdng thirc (3)

Lo(S7") = B Lyt (Imn € 57°") @
Trong doé:
pi(lm,n) = %(:)) Qi (9, ¢)ej(wt—kri) (4)

V&i p' 1a 4p suat am cla phan to thir i tai diém
Imn € SA™; 1i 12 khodng cach dén tam ngudn; A
la bién do ap suat; Qi 1a hé sb dinh huéng theo
géc phwong vi va goc nang (0, ¢); o la tan sb goc
theo thoi gian t; k 1a s6 séng.

Tw coéng thic (3), (4); mic ap suét am
Ls(SF™) dwoce dy doan bang cong thire:

Lp(S™) = Lyg = 10 X
log(zln:l 100-1Leti 4 100.1pr) (5)

Trong do:
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Lwi la mrc ap &m t&i trwe tiép ctia ngudn thiy i

Loxla am t6i do phan xa phu thudc vao cac bé
mat, khong gian, tat ca cac nguon tao ra theo
cbng thirc:

Lpx = 1010g [~ T2, 10014si] —

10logV — 10logD + 31,7 (6)

V&i V: thé tich khdng gian dw doan (m?3); D: 6
giénj am (dBA/s); Lsii mirc cong suat a clia
nguon phat on th i (dBA),

Murc 4p am trye tiép clia ngudn thir i truyén
téi tam I, , € Sy dwoc tinh theo coéng thirc:

Ley; = Lg; — 10logr? +10log Q; — 11 + AK (7)

Trong dé, = \/(xm - xé)z ?i_ (J’m - quza (m)
la khodng cach ttr tdm ngudn on th& i dén tam
Ln-

AK la @6 giam am khi gap vat can hay twong
chan cé mat d6 khdi lwgng bé mét Ién hon 10
kg/m?, dBA

Sw suy gidm do vat chan la sw nhiéu xa qua
cac canh trén va xung quanh cla vat can, duwoc
tinh toan dwa theo nguyén ly Huygens — Fresnel
theo cong thirc tinh gan dung sau:

AK = -3+ 1010g[(0.5 — x,,)? + (0.5 — y,,)?] (8)

] V&i Xw, Yw la tri s6 Fresnel phu thuéc vao ham
s0 f(W) dwoc tinh nhw sau:

fwy=-19) 2 [F+d ©)

minh hoa cu thé nhw Hinh 1.

Trong cong thic (9) thi a: khoang cach tw
ngudn dén vat can; b: khodng cach tir diém nhan
dén vat can; H: chiéu cao cla vat can; L: do dai
budc séng.

Tw quy trinh tinh toan lan truyén tiéng on
trong méi trwdng lao ddng da tbng hop thanh so
dd thuat toan nhw Hinh 2.

D@ liéu dau vao:

- Kich thwéc cha khoéng gian: chiéu dai (m),

chiéu réng (m), chiéu cao (m)
- Vi tri ctia nguon 6n, cong suat ngudn 6n, hé
sO dinh hwédng cla ngudn
- D6 gidm am trung binh cta khong gian
- Vi tri, chiéu cao clia vat can
] D@ liéu tinh todn: am phan xa (pr), am truc
tiép (Ly), d6 gidm am do vat can (AK
D liéu dau ra: mirc on tong (Lig)
Tinh toan do giam &m do vat can (Hinh 3)
dwoc kieém tra diéu kién va thwc hién qua nhiéu
buwdc. Vi vay, thuat toan dy doan AK duoc dwa

vao thanh thuét toan con, chi tinh khi vat can
théa man cac diéu kién cla cong thirc.

Tiv cac so d6 thuat toan trén, phan mém may
tinh dwoc viét bang ngén nglr lap trinh
Javascript.

3. AP DUNG PHAN MEM

Phan mém duoc ap dung tai nha may san
xuat bbt son tinh dién tai khu c6ng nghiép Nhon
Trach, huyén Nhon Trach, tinh Bong Nai.

3.1. Phwong phap xac dinh cac thong sé dau
vao

- Xac dinh d6 gidm am D (dBA/s) theo TCVN
10615-2:2014

- Xac dinh cdng suat nguén am tai hién
trwdng theo TCVN 9228:2012, ISO 3744:2010

- Xac dinh toa d6 bang thwéc do khodng cach
va tinh theo Pythagoras.

- D@ liéu tiéng 6n dwoc ghi lai bang trong sb
A & d6 cao 1,5m. Hi’éu‘chuén thiét bi trwdc va
sau khi st bang chuan 6n Rion NC-74.

- M6 phéng va phan viing mau sac bang thuat
toan ndi suy trong so6 theo khoang cach.

3.2. Thiét bi do

- May do mirc ap suat &m Rion NL-42 Type 2
va phan mém phan tich FFT NX-42FT

- Chuan 6n Rion NC-74

- Thwéc do khoang cach Bosch DLE 70 pro-
fessional.
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DV: (M,N); Si(xi, vi); Z(X, ¥); A(Xa, Yb);
B(Xb, Yb); Qi, V; D, Lsi
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DV: (M,N); Si(xi, i); Z(X, ¥); A(Xa, Yb); B(Xp, Yb); H; A
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Hinh 3. So d6 thuat toan dy doan d6 gidm am qua vat can
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3.3. Két qua ap dung

Nha may san xuéat bot son tinh dién (so d6
Hinh 4) c6 dién tich m&t san 1200m?2, dwoc xay
bang thép tién ché, twdng gach trat viva xi mang,
nén bé téng. Kich thwéc nha xwdng: rong
26,4m; dai 45,6m; cao trung binh 11,2m. Cac bé
mat chd yéu |a bé& mat kim loai clia cac may/thiét
bi (may nghién, san ray, truc vit may ép, déng co
kéo bang tai cila may ép, may bonding).

Cac codng doan san xuét dwoc bd tri ndi lién
v&i nhau theo th tw, nhw trén Hinh 5a, 5b |a 2
khu vire truc vit may ép va cac may tron chi phan
nhau bdi tAm nhwa v&i muc dich 1a ngan sw
khéch tan cla bui.

Khu vuc ray va nghién duwoc ngan cach voi
nhau b&i brc twong gach trat xi mang. Khu vyc
nghién c6 tran thap (cao 2m), bén trén 1a vi tri
ctia phéu nap liéu. Tai khu v nay céng nhan it

Két qua nghién ctru KHCN

lam viéc truc tiép nhwng né tiép giap véi dau ra
bang tai may ép, noi cé nhiéu céng nhan lam
viéc. Trén Hinh 6a, vj tri do tiéng 6n 1a vi tri lam
viéc déng géi va cach ngudn 6n (san ray) 2m,
mdi san ray dwoc dat trong khoang khéng gian
hep (chiéu réng 2m), tran thap (cao 2,5m).

Do gidm am duwoc do trong khodng gidm
RT20, do d® giam am bang cach d&t nguén am
lan lwot tai vi tri toa @& NR1: (16, 2); NR2: (32,
2); NR3: (42, 2) va vi tri d6 cach nguén lan luot
3m, 12m, 16m theo chiéu rong ctia nha xwéng
thé hién tai Bang 1.

D6 gidm am trong nha may san xuét bot son
tinh dién twong dbéi thap chirng té thoi gian am
vang l&n. Diéu nay la do khéng gian nha xwéng
rébng khéng cé ngan cach cwng gilra cac khu
vue, trAn nha cao va cac vat liéu co trong nha
may co tinh phan xa, tan xa séng am cao.
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Hinh 4. So' d6 mat bang nha may san xuét bot son tinh dién

Tap chi Hoat déng KHCN An toan - Suc khée & Méi truéng lao déng, Sé 1,2&3-2022 65




Két qua nghién ciru KHCN

Hinh 6a. Khu vyc ray va dong goi Hinh 6b. Khu virc may nghién
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Bang 1. Két qua do dd gidm am

Két qua nghién ctru KHCN

Vi tri ngudn Vi tri do D6 giam am (dBA/s)
Cach3m 31
NR1: (16, 2) Cach 12m 36
Cach 16m 33
Cach3m 28
NR2: (32, 2) Cach 12m 32
Cach 16m 30
Cach3m 36
NR3: (42, 2) Cach 12m 37
Cach 16m 34
P06 giam am trung binh (dBA/s) 33

Nha may c6 24 ngudn phat sinh tiéng 6n
duwoc xac dinh cong suét : 6 san rung ray, 4 may
nghién, 6 truc vit ép, 6 bang tai, 2 may bonding;
vi tri cGa cac khu vwc sdn xuét va nguén 6n
duwoc ki hiéu trén Hinh 4. Két qua xac dinh dac
tinh ngudn on duwoc thé hién trong Bang 2.

Sai s dw doan cla thuat toan dwoc danh gia
dwa vao sb liéu do thuc té, két qua dw doan va
do tiéng 6n thyc dia tai cac vi tri dinh truéc thé
hién trong Bang 3.

Tdng d6 léch chuan cla thuat toan dy doan
so v&i két qua do thuc dia la 2,6dBA theo TCVN
12966:2020 thi do léch chuan cla thuat toan dw
doan dat cap chinh xac la 3.

Dwa trén két qua khao sat thuc dia va phan
mém noise tool do nhém nghién ciru phat trién
da lap ban dd tiéng 6n cho nha may san xuét bot
son tinh dién.

T ban d6 phan vung tiéng 6n & Hinh 7, ta
thdy dwoc sw phan vung twong déi ré rét. Khu
vuc co tiéng 6n > 85dBA chiém 40% dién tich
xwdng tr dau ra bang tai dén hét khu vuc
nghién, trong d6 khu vuc co tiéng 6n > 88dBA
chiém 16% dién tich xwéng va phan con lai tw

khu vire tron dén khu virc truc vit ciia may ép cé
tiéng 6n < 85dBA.

DPbi v&i cac cong nhan lam viéc tai khu vuc
nghién — ray, déng goi chi nén b tri lam viéc
trong 2 gi®/ngay va luan chuyén sang vi tri lao
dong cé murc tiéng dn < 85dBA. Coéng nhan lam
viéc v&i may ép (tiéng dn 85 — 88dBA) thi bd tri
lam viéc 4 gio/ngay. Con cac khu vie cé tiéng 6n
I&n hon 94dBA ( gdn may nghién, san ray) thi
nén dat canh bao khu viec lam viéc han ché.

4. KET LUAN

Két qua ap dung phan mém mé phdng lan
truyén tiéng 6n tai nha may san xuét bot son tinh
dién cho thay, chi can do dac mét sb di liéu ban
dau, phdn mém cho phép dw doan nhanh va
twong dbi chinh xac (86 chinh xac cip 3 theo
TCVN 12699:2020) mirc 6n tai tt c& cac vi tri
lam viéc trong nha xwéng. Do chinh xac cta két
qua du doan phu thudc vao dd chinh xac cuia két
qua do dac di liéu ban dau.

Phan mém cé thé dwoc s dung nhw mot
coéng cu quan ly trong quéa trinh lap ké& hoach/
chuwong trinh kiém soat va giam sat tiéng 6n
trong méi trwéng lao d6Nng tai cac co s& s@n xuét.
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Bang 2. K&t qua xac dinh d&c tinh nguén 6n trong nha may son tinh dién

Ki hié Té 3 Ls (dBA Q Toa 4o
i hiéu én may s ( ) X (m) v (m
S1 San ray ICM-60 94,7 8 40 22
S2 San ray Than Chi 104 8 40 18,4
S3 San ray ACM-30C 89,3 8 40 15,6
S4 San ray ACM-30A 95,4 8 40 12,4
S5 San ray ACM-30B 89,2 8 40 9,2
S6 San ray ACM-30D 91,4 8 40 5,6
S7 May nghién ACM-30C 93,9 4 36,4 16,4
S8 May nghién ACM-30A 94,5 4 36,4 12,8
S9 May nghién ACM-30B 88,2 4 36,4 9,6
S10 May nghién ACM-30D 92,2 4 36,4 6
S11 Truc vit may ép SLJ-58B 85,8 1 20,8 21,6
S12 DAau ra bang tai SLJ-58B 87,1 1 25,2 21,6
S13 Truc vit may ép SLJ-58A 85,7 1 20,8 18,4
S14 DAau ra bang tai SLJ-58A 85,3 1 25,2 18,4
S15 Truc vit may ép PCX-45B 84 1 20,8 15,6
S16 Dau ra bang tai PCX-45B 88 1 25,2 15,6
S17 Truc vit may ép PCX-45A 86,1 1 20,8 11,6
S18 DAau ra bang tai PCX-45A 89 1 25,2 11,6
S19 Truc vit may ép ZSK-43 87 1 20,8 8,4
S20 DAau ra bang tai ZSK-43 84,8 1 25,2 8,4
S21 Truc vit may ép ZSK-54 85,1 1 20,8 5,2
S22 DAau ra bang tai ZSK-54 86 1 25,2 5,2
S23 Bonding - san ray 1 86,6 2 3,2 18,4
S24 Bonding - san ray 2 82,3 2 8,4 18,4
Bang 3. Két qua tiéng 6n dy doan va do dac thwc dia tai cac vi tri
Ki hisu Vi tri Két qua do Két qua dy doan Sai sb Do léch chuan
' X(m) | Y(m) (dBA) (dBA) (dBA) (dBA)

1 44,8 15,6 90,1 88,4 1,7 1,2
12 32 13,6 84,8 85,5 -0,7 0,5
13 16 3,2 78,0 76,5 1,5 1,1
14 12,8 15,2 77,6 76,6 1 0,7
15 4 3,6 76,8 74,1 2,7 1,9

D6 léch téng cong (dBA) 2,6
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Hinh 7. Ban d6 phan vung tiéng 6n nha may san xuét bét son tinh dién
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