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CO KHI

NGHIEN CUU UNG DUNG BQ TIEU AM GIAM TIENG ON CUA
QUAT CUC BO SU DUNG TRONG MO THAN HAM LO

RESEARCH APPLICATION OF SILENCERS FOR NOISE REDUCTION OF
AUXILIARY VENTILATION FANS USED IN UNDERGROUND COAL MINES

TS. Dang Vii Dinh, TS. Lé Van Loi
Truwong Pai hoc M6 - Dia Chit
Vién Co khi Nang lwong va Mo-Vinacomin

Tém tit: Bai bao nghién ctru tng dung bo tiéu 4m nham giam tiéng 6n cta quat gio cuc bo st
dung trong mo than ham 10. Trén co s& khao sat quat FBDN06.0/2x18,5 kW, nghién ctru phan
tich dic diém phat sinh tiéng n, hién trang muc on khi quat lam viéc trén mat dat va trong
duong 10, ddng thoi so sanh cac giai phap giam On tir ngudn phat, trén dudng truyén 4m va bao
vé ca nhan. Két qua cho thay khi lap dit trong dudng 10, muc On trung binh cta quat dat khoang
91 dB(A), vuot gi6i han cho phép d6i v6i ngudi lao dong 1am viée lién tuc 8 gid. Trong cac giai
phap duoc xem xét, phuong 4n lap bo tiéu 4m tai cira hut va cira day c6 tinh kha thi cao hon do
két ciu don gian, d& 1ap dat, phu hop voi khong gian han ché cua duong 10 va c6 thé giam muc
on trung binh khoang 20 dB(A). Hiéu qua giam 6n dat dugc nhd sy két hop gitta vat liéu hap
thu 4m, két ciu dng tiéu 4m va bo phan din hudng dong khi. Két qua nghién ctru 13 co so dé
cai thién diéu kién lao dong, giam nguy co suy giam thinh luc nghé nghiép va ning cao an toan
vé sinh lao dong trong mo than ham 10.

Tir khéa: Mo than ham 10, quat gio6 cuc bg, tiéng on, tiéu Am, giam thanh...

Abstract: This paper presents a study on the application of silencers for reducing the noise
generated by auxiliary ventilation fans used in underground coal mines. Based on the
investigation of the FBDN06.0/2x18.5 kW auxiliary fan, the study analyzes the characteristics
and sources of noise generation, evaluates the noise level under both surface and underground
roadway operating conditions, and compares different noise reduction solutions including
source control, sound transmission reduction, and personal protective measures. The results
show that when operating in underground roadways, the average noise level of the fan reaches
approximately 91 dB(A), exceeding the permissible limit for workers exposed continuously
during an 8-hour shift. Among the considered solutions, the installation of silencers at both the
inlet and outlet of the fan demonstrates the highest feasibility due to its simple structure, ease
of installation, suitability for confined underground spaces, and the ability to reduce the average
noise level by approximately 20 dB(A). The noise reduction effect is achieved through the
combined action of sound-absorbing materials, silencer duct structures, and airflow guiding
components. The research results provide a scientific basis for improving working conditions,
reducing the risk of occupational hearing loss, and enhancing occupational safety and hygiene
in underground coal mines.

Keywords: underground coal mine; auxiliary ventilation fan; noise; silencer; noise reduction;
occupational safety.
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1. PAT VAN PE ‘ ,

Trong cdc md than ham 10, hé thong thong
gid gitr vai tro dic biét quan trong nham cung cap
da luong khong khi sach cho céc guong khai
thac, hoa loang khi chdy nd, khi doc va bui phat
sinh trong qua trinh san xuat, dong thoi bao dam
diéu kién vi khi hau va an toan lao dong cho
ngudi lam viéc dudi ham 10 [1-2]. Trong d6, quat
gid cuc bo 1a thiét bi dugc sir dung phd bién tai
cac guong dao 10 chuan bi, 10 cho ngin va cac
khu vyc thong gi6 cuc bo co chiéu dai 16m. Tuy
nhién, trong qué trinh van hanh, quat cuc bo
thuong phat sinh mic tiéng on 16n do tac dong
dong thoi cua tiéng 6n khi dong hoc, rung dong
co hoc cua dong co dién va dao dong xoay cua
dong khi trong khong gian duong 16 kin hep.

Theo TCVN 3985:1999, mirc dn cho phép
dbi v6i nguoi lao dong lam viée lién tuc 8 gio
khong dugc vuot qua 85 dB(A) [1]. Pong thoi,
QCVN 01:2011/BCT ciing quy dinh cac thiét b
sir dung trong mo ham 16 can ap dung cac giai
phap giam tiéng on, giam rung dong nham han
ché anh huong dén sirc khoe va an toan lao dong
[2]. Tuy nhién, két qua khao sat thuc té tai nhiéu
mo than ham 16 thudc ving Quang Ninh cho thay
mirc dn cua cac quat gié cuc bd trong qua trinh
lam viéc thuong dao dong tir 88—95 dB(A), vuot
gidi han cho phép va gdy anh hudng truc tiép dén
nguoi lao dong van hanh, dac biét tai cac khu vuc
c6 thoi gian tiép xuc kéo dai.

Nhiéu nghién ctru cho thiy tiéng 6n tan sb
thip va tiéng 6n lién tuc trong moi trudng cong
nghiép c6 thé giy suy giam thinh luc nghé
nghiép, r6i loan than kinh, tang huyét ap, giam
kha ning tap trung va gia ting nguy co mét an
toan lao dong [4-5]. D6i v6i moi truong mé ham
10, do khong gian duong 10 kin va c6 kha nang
phan xa &m manh, séng am dé hinh thanh hién
tuong cong huong va chéng lap am thanh, lam
cho mirc 6 6 nhiém tiéng on nghiém trong hon
so voi didu kién mat bang cong nghiép thong
thuong.

Hién nay, cac nghién ctru giam tiéng on

quat thong gié chu yéu tip trung vao ba hudng
chinh gom: giam 6n tai ngudn phat, giam on trén
duong truyén va str dung phuong tién bao vé ca
nhan [6-8]. Trong do, giai phap st dung bd ti€u
am hap thy két hop dan hudéng dong khi dugc
danh gia 1a phu hop hon dbi véi diéu kién mo
ham 16 do c6 két cAu twong dbi don gian, dé lip
dat, it anh huong dén hé théng van tai va khong
lam thay d6i dang ké ché d6 lam viéc cua quat.
Mot sé nghién ctru ctia Trung Qudc va Nga da
chira rr:ing viéc su dung bg ti€u am dang hép thu
két hop vat liéu soi thity tinh va cu tric ddn dong
c6 thé 1am giam tir 15-30 dB(A) tiéng on cua
quat hudng truc cong suat nho va trung binh [7—
9].

Tuy nhién, tai Viét Nam, cac nghién cuu
chuyén sau vé dic tinh tiéng on cla quat cuc bo
mo ham 16 va tmg dung bo tiéu &m phu hop voi
diéu kién khai thac thuc té con tuong ddi han ché.
Phan 16n cac quat cuc bo hi¢n nay chu yéu duoc
Iira chon theo luu lugng va ap suét gio, trong khi
yéu to tiéng 6n chua dugc xem xét day du trong
qua trinh thiét ké, lua chon va van hanh thiét bi.
DPong thoi, cac nghién ctru danh gid hiéu qua
giam tiéng 6n cua bo tiéu am trong diéu kién lam
viéc thuc té dudi hidm 10 van chua nhiéu.

Xuat phat tir yéu cau thyuc tién néu trén,
nghién ctu nay lga chon quat gid cuc bo
FBDNO06.0/2x18.5 kW lam dbi tuong nghién
clru, tién hanh khao sat dic diém phat sinh tiéng
on, phan tich co ché lan truyén am thanh trong
duong 16 va nghién ctru ing dyung b tiéu 4m hip
thu két hop dan hudng khi nhim giam muic do
tiéng on cua quat trong diéu kién 1am viéc thuc
té. Két qua nghién ciru 14 co so phuc vu danh gia
hiéu qua gidm on, cai thién moi truong lao dong
va nang cao muc d§ an toan — v¢ sinh cong
nghiép trong cac mo than ham 16 thude TKV.

2. DU LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pic diém va tac hai cia tiéng on
quat gio cuc bo
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Tiéng dn do quat thong gi6 cuc b tao ra la
tiéng 6n tan sb thap, do khong gian dudi long dat
twrong d6i nho nén song am khong dugce khuéch
tan tot, nhitng ngudi 1am viée trong moi trudng
c6 tiéng 6n ctia quat trong mot thoi gian (lam viée
8 tiéng) s& bi U tai, dau dau, kho chiu, giam thinh
giac tam thoi, cam thdy chan nan véi cong viéc;

O trong mdi trudng nay trong mot thoi gian
dai s& gay ra nhitng ton thuong khong thé phuc
ho6i dbi véi thinh gic ciia con ngudi, dong thoi
cling gdy ra nhimg anh huong xau dén hé théng
tim mach, hé than kinh va hé thong noi tiét cua
con ngudi. Cac nha khoa hoc di khang dinh, 1am
viéc trong méi trudng 6n thoi gian dai d& mic
bénh cao huyét ap, tim mach, cac chuyén gia goi
6 nhiém tiéng On 1a “chit doc man tinh chét
nguoi”.

Tiéng On clia quat gi6 cuc bd trong mé ham
10 ¢6 dic diém khéac véi tiéng On cong nghiép
thong thuong do bi chi phdi béi khong gian
duong 10 hep, kin, c6 kha nang phan xa am manh
va thoi gian tiép xtc ctia ngudi lao dong kéo dai.
Ngudn 6n chi yéu bao gdm tiéng 6n khi dong do
dong khi toc d6 cao qua banh cong tac, tiéng on
co hoc do dong co va 6 lan, tiéng on rung dong
két cAu vo quat va tiéng on thir cAp do dong xoay
tai ctra hut, clra déy. Theo TCVN 3985:1999,
murc on tai vi tri lam viéc trong ca 8 gio khong
duoc vuot qua 85 dB(A), mic cuc dai khong
vuot qua 115 dB(A) . QCVN 24:2016/BYT ciing
quy dinh mtec tiép xuc cho phép véi tiéng dn tai
noi lam viéc va dugc ban hanh kém Thong tu
24/2016/TT-BYT, c¢6 hiéu luc tor ngay
01/12/2016 . Vi vay, tiéng on quat cuc bo khong
chi 1a van dé tién nghi lao dong ma con 1a yéu t6
nguy co nghé nghiép can dugc kiém soat bang
giai phap k¥ thuat.

2.2. Hién trang tiéng on quat gi6 cuc bd

Trong cac mo khai thac than ham 10 tai Viét
Nam, quat cuc bg dugc sir dung chu yéu dé phuc
vu cac cong tac sau:

+ Thong gié cho cic guong dao 10 xay
dung co ban va chuén bi san xuat;

+ Thong gié cho cac khu vuc khai thac
guong 16 ngan (ngang nghiéng/doc via phan tang,
budng thuong/budng cot, dao 16 1y than).

Céc vi tri néu trén chu yéu ap dung phuong
phép thong gi6 day bang cac quat cuc bd hudng
truc. Trong nghién clru nay, chung t6i lya chon
quat cuc bo loai méi FBDN 6.0/2*18.5 kW lam
dbi tuong va mo hinh may do YSD130 dé kiém
tra mirc d6 gay on.

(1) Trong thu nghiém khong tai trén mat
dat, cac gia tri duoc do & trang thai khong tai cta
quat nhu sau:

Bing 1. Gid tri dp on ciia quat thir nghi¢m
trén mdt dit

CO KHI

Cura vao e Cuara
. Gitra 2
Vi tri quat R quat
. , dong co ]
kiém tra (cach fien (cach
0.5m) i 0,5m)
Gia tri
| 79dB(A) | 81 dB(A) | 81 dB(A
d6 dn (A) (A) (A)

Gia tri tiéng dn duoc ghi trén bang tén cta
quat cuc bd 1a < 85dB(A).

(2) Lip dat quat thir nghiém nay trong
duong 10 (duong 16 dau vao) cua khu vuc khai
thac cach bai dau xe 50 m, treo nd trén noc 10
bang day neo va cung cap gié sach cho khu vuc
duong 10 voi khoang cach 1a 800 m, cac gia tri do
duoc nhu sau:

Bing 2. Gid tri dp on ciia quat thir nghiém tai

dwong lo
o Ctra vao Giita 2 Cuara
Vi tri quat R quat
R . dong co ]
kiém tra (cach fien (cach
0.5m) j 0,5m)
Gia tri
» | 88 dB(A) | 92dB(A) | 91 dB(A
% n (A) (A) (A)

Mirc trung binh 1a 91dB(A), nim trong
pham vi cuong d§ &m vugt qua ngudng am cua
con nguoi.

Két qua do trong tai liéu cho thay khi thir
nghiém khong tai trén mat dat, mirc On tai cac vi
tri cura vao, gitra hai dong co va cura ra ctia quat
dat 79-81 dB(A), thap hon giéi han 85 dB(A).
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Tuy nhién, khi ldp dat trong duong 16, mirc 6n
tang lén 88-92 dB(A), gia tri trung binh khoang
91 dB(A), vuot ngudng cho phép ddi véi ca lam
viéc 8 gio. Piéu nay chimg to mic on thyc té
khong chi phu thudc vao ban than quat ma con
chiu anh hudng rd rét cua diéu kién lap dat dudi
ham 10, dic biét 1a phan xa am tir vach 10, dong
khi qua dng gi6 dai, rung dong treo quat va hién
tugng cong huong trong khong gian kin. Do do,
danh gia tiéng On cua quat chi dua trén thong sb
ghi trén nhan thiét bj 1a chua du; can do kiém
trong diéu kién van hanh thuc té dé lva chon giai
phap giam 6n phu hop.

2.3. Phén tich dic diém tiéng 6n do quat
cuc bo gay ra

Céc quat cyc b tai cac mo than ham 10
trong TKV hién nay chi yéu 13 quat hudng truc,
c6 cong suat, duong kinh banh cong tac nho, goc
lap canh cb dinh dé dé phu hop véi diéu kién str
dung. Céu tao chung cua quat gié cuc bg hién nay
dang sir dung nhiéu trong cac mé ham 16 (hinh 1)

2 3

1- Bé dan dong khi dau vao; 2- B6 gidm thanh
dau vao; 3- Pong co phong né;
4- Bdnh céng tac cdp 1; 5- Banh céng tac cap 2
(véi quat 2 cap); 6- B6 giam thanh dau ra.
7- B6 dan dong khi dau ra
Hinh 1. Ciu tao chung cua quat gio cuc by

(1) Khi quat cuc bo lam vi¢c, dong co kép
s& rung dong va tao ra tiéng On tan s thap;

(2) Ap suat gi6 cua ngudn cung cap khong
khi lam cho khong khi tao ra dong xody va tao ra
tiéng 6n; nd dugce tron 1an véi tiéng On rung chan
clia quat, ddy ciing 14 1y do khién tiéng 6n 16n hon
tir than may di dén ving lan can ciia dau ra cia
quat gio;

(3) Khong gian trong duong 10 dudi long
dat twong dbi hep, song am thanh khi truyén ra

ngoai bi phan xa bdi céc blrc tudong cia dudng 10,
hinh thanh chdng chit 4m thanh.

V& ban chét, tiéng On cua quat hudng tryc
cuc bo gom hai nhom chinh: tiéng 6n khi dong va
tiéng 6n co hoc. Tiéng 6n khi dong phét sinh do
su tuwong tac gitra canh quat va dong khi, sy thay
ddi ap suat tuan hoan, xody tach dong tai mép
canh, dong chay rdi tai ctra hut va ctra day. Day
thuong 1a thanh phan chiém wu thé déi véi quat
lwu lwong 16n. Tiéng on co hoc phat sinh tir rung
dong dong co, 6 lan, mat can bang roto, sai 1éch
lap rap va truyén rung qua vo quat. Trong moi
truong duong 1o, cac song am nay bi phan xa
nhiéu 1an béi vach 10, nén 16 va ndc 16, lam ting
muc ap suét Am téng hop tai khu vuc lam viéc.
Vi vy, giai phap giam 6n hiéu qua khong nén chi
tap trung vao ban than dong co, ma can xu Iy
ddng thoi duong truyén am tai ctra hit, ctra ddy
va dong khi xody cua quat.

2.4. Phan tich so sanh cac bién phap
giam On ciia quat

2.4.1 Giai phap giam 0n tir ngudn gy on

Giai phéap truyén thong giam 6n tir ngudn
gy On, theo nguyén tic cach ly va ngin chin
tiéng 6n, cach ly ngudn gy don (quat) dé giam
tiéng dn, tao hop cach am theo kich thudc bén
ngoai cua quat gio, dat quat vao hop va bit kin
ngudn gy on trong mot khong gian twong dbi
nho dé giam tiéng on phat ra tir ngudn gay on
truyén ra méi truong xung quanh. Sau khi do
kiém, tiéng 6n giam 28dB(A) so v&i trude khi lip
dat. Tuy nhién, nhuogc diém 1a hop giam thanh
tuong ddi 10n, khong thé treo trén noc 10, do
khong gian dudi cac duong 16 ¢6 han, anh hudng
dén nguoi di bo va thiét bi van tai, néu 13 budng
dic biét thi khéi lwong cong trinh 16n, gia thanh
cao cao, va viéc bao tri, bdo dudng quat khong
thuan tién.

Giai phap cach 4m bao kin ngudn 6n c6 thé
mang lai hiéu qua giam on 16n, theo tai ligu thir
nghiém c6 thé giam khoang 28 dB(A). Tuy
nhién, giai phap nay khong phu hop t6i wu véi
quat cuc bd trong mo ham 10 do kich thude céng
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kénh, kho treo lép trén noc 10, chiém dung tiét
dién duong 16 va gay bat loi cho cong tac van tai,
di lai, kiém tra va bao dudng thiét bi. Ngoai ra,
viéc bao kin quat ¢ thé anh huong dén tan nhiét
dong co va 1am ting nguy co tich tu nhiét néu
thiét ké thong gi6 phu khong hop 1y. Do d6, mic
du hiéu qua am hoc cao, phuong an nay chi phu
hop véi cac tram quat ¢6 dinh hodc khu vuc ¢
khong gian bd tri riéng, khong nén ap dung dai
tra cho quat cuc bd di dong trong duong 10.

2.4.2 Giai phap giam 0n tir dwong truyén
am

Giai phap thu hai 1a st dung vat li€u tiéu
am, giam chan dé hap thuy tiéng 6n, dong thoi
thiét ké, ldp dat cac bo phan 1am léch hudng tai
céc cira hut gio, thoat gid dé ngan dong xody giy
on. Bién phap cu thé 1a: Iip thém cac dng tiéu 4m
& hai dau cira hiit gi6 va ctra gi6 ra ctia quat (hinh
2).

Hinh 2. B¢ tiéu am lip ddt trén néc 1o

Kich thudc két ciu cua b tiéu Am va
nguyén 1y giam On: vo ngoai cua 6ng tiéu am
dugc han thanh hinh éng bang tim lanh day 1,2
mm, bén trong va bén ngoai dugc phun vat licu
hép thu va gidm am, 16p vd bén trong duogc )
dinh bang tim pannel xp (nhiéu 15) ma k&m 0,8
mm, ¢ dinh béng moc neo, 16p vé bén trong va
bén ngoai dugc lam diy bang vai soi thay tinh va
bong hip thy am thanh; Ong giam thanh & phia
huat gié dai khoang 1,5 m, duong kinh trong 610
mm (16n hon mot chat so véi dudng kinh trong
cta quat) va duong kinh ngoai khodng 860 mm,
1 dau c6 ludi che va 1 dau gan mat bich (lién két

v6i mit bich cua quat), duoc thiét ké bo phan din
hudng hinh try bén trong; Ong giam thanh & phia
dau ra dai khoang 1,8 m, duong kinh trong va
ngoai giéng nhu duong kinh & phia dau vao, mot
dau c6 mat bich dé ndi v6i mit bich cia quat, dau
con lai 600 mm dé dong ndi véi xi lanh khi ap
suat chinh, mot bo dan huéng hinh try duoc lap
bén trong.

Trén bd dan hudng cb cac 16 hdp thu am
thanh va bén trong bd dan huéng duge lap day
bang bong hap thu 4m thanh va bong soi thay tinh
dé giam va hap thy tiéng 6n ctia dong xoay khong
khi. Mot phan tiéng 6n do rung dong ctia dong co
tao ra dugc bong tiéu 4m va vat liéu giam am hap
thu khi di qua thung tiéu 4m, phan séng am thanh
con lai dugc phan xa va hép thu nhiéu lan bai 6ng
giam thanh va lan rong ra ngoai, 1am giam thiéu
su chong chit cua tiéng 6n. P 6n do duoc thip
hon trung binh 20dB(A) so véi trudce khi lip dat
thiét bi.

7 \

Hinh 3. Quat gio kém tiéu dm loai

FBDNOG6.0/2x18.5 kW

Quat gié cuc bd phong nd kém bng giam
thanh FBDNOG6.0/2x18.5. (st dung dién ap
380V/660V). Quat hudng truc phong nd chu yéu
duoc str dung cho céc quat gi6 cuc bd, trong cac
mo than ¢ nguy co chay nd khi.

- Quat gid cuc bd phong nd kém éng giam
thanh 380 V/660 V FBDNO6.0 / 2X18.5. No 1al
loat quat c6 bd giam am, dong co chinh hang
nhat, dong co chinh thir cp va bo giam 4m khong
khi. Than may va két cau duoc han bang thép
tAm. Dbong co va banh cong tac duoc két ndi truc
tiép, truyén dong déng tin cdy, cdu triic tong thé
don gian va nho gon, bén va bén, str dung an toan
va dé bao tri.

- Pong co truyén dong cua quat va vo quat
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duoc két hop thanh mot, loai bd thm lép cua dong
co va tan nhiét va tan nhiét cua dong co, va cAu
triic nho gon hon va dudng dan dong chdy tron
tru hon. Do d0, né c6 tiéng 6n thap hon va hiéu
qua hoat dong cao hon.

- N6 ap dung 1y thuyét khi dong hoc dong
chay tién tién quéc té, su két hop giira thiét ké va
san xuat cong nghé cao nhu canh cong va két hop
gitra ludi dao tryc giao va canh gio, va co trinh
do tién tién trong va ngoai nudc.

- N6 ¢6 dic diém ciu trac nho gon, do on
thap, hiéu qua cao, hiéu qua chong gié tét, ap luc
gid cao, hoat dong 6n dinh trong khu vuc dong
chay nho, pham vi tng dung rong va hi¢u qua
cao. Theo chiéu dai ctia bé mit dudong ham va cac
yéu cau thong gid khac nhau cua duong, né cd
thé duoc str dung cé trong toan bd may va trong
cac giai doan, do d6 giam ti€u thu nang luong.
Béo t6n nang luong 1a thiét bi 1y twong cho thong
g16 cuc bd duong dai trong cac mo.

Giai phap lap bo tiéu 4m tai ctra hut va cta
day 1a phuong an c6 tinh kha thi cao hon trong
diéu kién mo ham 15. Bo tiéu 4m lam viéc theo
nguyén 1y két hop hap thu 4m va diéu chinh dong
khi: vat lidu x6p, bong soi thuy tinh va 16p éng
duc 16 hép thu mdot phén nang luong am,; két cu
dan hudng lam giam xody khi va han ché dao
dong ap sudt tai ctra quat. Theo két qua trong bai
bao, sau khi lép bd tiéu 4m, murc dn trung binh
giam khoang 20 dB(A), day la muc giam dang ké
vé mit ky thudt va co y nghia truc tiép dbi voi
bao vé stc khoe nguoi lao dong. Uu diém cua
phuong an nay 1a két ciu twong dbi don gian, co
thé ché tao trong nudc, dé lép ghép v61 mat bich
quat, khong 1am thay d6i 16n b tri thiét bi va phu
hop véi diéu kién str dung trong duong 16. Tuy
nhién, khi thiét ké can kiém soat ton that ap suét
qua b tiéu 4m, vi néu sirc can khi dong ting qua
16n s& lam giam luu lwong gio cap cho guong 10.

2.4.3. Giai phap giam on tai ch

Giai phap thtr ba 1a st dung phuong tién
bao v€ ca nhan (mi bao hiém, nut bit tai): uu
diém 1a chi phi thip va bao vé thinh giac cho

ngudi lao dong tét hon; Pidu bat loi 1a sau khi
cong nhan deo nut bit tai, ho thuong bi diéc va
cac cudc goi dién thoai chi dan, cac canh bao
bang giong no6i khac nhau ciing nhu giao tiép
giita cac c4 nhan déu bi anh hudng, gy ra nhiing
nguy co tiém an mat an toan déi véi cong tac san
Xuat.

Str dung nut tai, chup tai hodac mii bao vé
c6 kha ning giam tac dong cia tiéng on dén
ngudi lao dong, chi phi thap va dé trién khai. Tuy
nhién, day chi 1a bién phdp bao vé thu dong,
khong 1am giam muc On trong méi truong lam
viéc. Trong mé ham 10, néu ngudi lao dong deo
thiét bi bao vé thinh giac lién tuc, kha ning nghe
tin hiéu canh bao, lién lac bang giong n6i va nhan
biét tinh hudng nguy hiém c6 thé bi suy giam. Vi
véy, phuong an nay chi nén xem 1a bién phap bd
tro, khong thé thay thé cac giai phap k¥ thuat
giam On tai ngudn va trén duong truyén am.

2.4.4. Pé xuit lya chon giii phap ky
thuat

Trén co s& so sanh ba nhom gidi phap,
phuong an ldp b tiéu am tai cira hat va cira day
cua quat cuc bd dugc xem la phu hop nhét véi
diéu kién moé ham 16. Phuong an ndy cén bang
duoc ba yéu cau: hiéu qua giam dn, tinh kha thi
lap dat va khong anh hudng 16n dén khong gian
duong 16. Bi v6i quat FBDN06.0/2x18.5 kW,
nén wu tién két cdu tiéu am dang ong, c6 16p vat
liéu hép thy 4m bén trong, 16p v6 duc 16 bao vé
vat liéu tiéu Am va bo phan dan huéng dong khi
nham giam xody. Khi ap dung trong thuc té, cin
kiém tra dong thoi hai chi tiéu: muc giam 6n
dB(A) va sy thay d6i luu lugng — ap suat gié sau
khi 13p bo tiéu am. Pay 1a diém can bd sung dé
bai bdo co tinh k¥ thuat chat ché hon, vi giam on
nhung lam suy gidm thong gi6 thi khong dat yéu
cdu an toan mo.

3. KET QUA VA THAO LUAN

Két qua do kiém cho thay tiéng on ciia quat
cuc bd FBDN06.0/2x18.5 kW trong diéu kién
mat dat dat 79-81 dB(A), thip hon gidi han cho
phép dbi véi vi tri 1am viéc 8 gio. Tuy nhién, khi
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quat duoc lp dit trong dudng 10, mirc on ting
1én 88-92 dB(A), gia tri trung binh khoang 91
dB(A), vuot gidi han 85 dB(A). Su gia tdng nay
cho thidy méi trudng ham 16 c6 anh hudng déng
ké dén dic tinh lan truyén am, trong d6 phan xa
am tir vach 10, dong khi qua dng gi6 va rung dong
két cau treo quat 13 cac yéu t6 lam ting muc ap
suét am tai khu vuc lam viée.

So sanh cac phwong 4n giam 6n cho thay
giai phap bao kin ngudn 6n c6 hiéu qua giam on
16n nhung khéng phu hop véi diéu kién khong
gian han ché ctia dudng 16. Phuong an bao vé ca
nhan tuy dé 4p dung nhung chi giam mirc phoi
nhiém ciia nguoi lao dong, khong xur 1y duogc
ngudn gay on va co thé anh huong dén lién lac an
toan. Trong khi d6, giai phap lap bo tiéu 4m & cira
hat va ctra day c6 hiéu qua giam on trung binh
khoang 20 dB(A), dong thoi co tinh kha thi cao
hon vé ché tao, lip dat va van hanh.

V& co ché, hiéu qua giam On ctia bo tiéu &m
dat dugc nho sy két hop gitra hép thu 4m va on
dinh dong khi. Lép bong ti€u am, so1 thay tinh va
tam duc 16 c6 tac dung hap thu mot phan ning
lwong am truyén qua ng tiéu am; trong khi bd
phan dan hudng bén trong gitip giam xoay khi,
han ché dao dong ap sudt tai cira quat va 1am giam
tiéng 6n khi dong. Pay 1a co so giai thich vi sao
bd tiéu 4m khong chi 1am giam tiéng 6n co hoc
truyén ra méi trudng ma con co tac dung giam
tiéng 6n do dong khi giy ra.

Tir gbc do tng dung trong moé than ham 10,
phuong 4n b tiéu 4m c6 vu diém 5 rét vi khong
yéu cau thay ddi 16n két ciu quat, khong chiém
dung nhiéu tiét dién duong 16 va c6 thé ap dung
cho céc quat cuc b hién c6. Tuy nhién, can luu
¥ rang bo tiéu 4m lam ting chiéu dai duong dan
khi va c6 thé tao thém ton that ap suit. Do do,
trong cac nghién ciru tiép theo can do bo sung luu
luong gio, ap sudt toan phan va ton that ap suét
trude — sau khi lip bo tiéu am dé bao dam giai

TAI LIEU THAM KHAO

phap giam on khong 1am suy giam hiéu qua thong
gi6 cuc bo.

Nhin chung, két qua nghién ctru cho thay
viéc ing dung bo ti€u am cho quat cuc bg 1a giai
phap phui hop trong diéu kién mé ham 10, dic biét
dbi véi cac vi tri co thoi gian tiép xuc tiéng 6n
kéo dai. Giai phap nay khong chi gop phan dua
mirc 6n vé gan gidi han cho phép ma con cai thién
diéu kién 1am viéc, giam nguy co bénh nghé
nghiép va nang cao mirc d) an toan — v¢ sinh lao
dong trong khai thac than ham 10.

4. KET LUAN

Nghién ctru d phan tich dic diém phat sinh
tiéng On ciia quat gi6 cuc bd sir dung trong mo
than ham 10 va danh gia cc giai phap giam on
pht hop véi diéu kién 1am viéc thuc té. Két qua
khao sat cho thdy quat FBDN06.0/2x18.5 kW khi
lam viéc trong dudng 10 ¢6 mirc On trung binh
khoang 91 dB(A), cao hon giéi han cho phép d6i
v6i ca lam viée 8 gid, cho thay can ap dung giai
phap k¥ thuat giam on. Trong cac phuong an
duoc xem xét, giai phap lap bd tiéu am tai cira
hut va ctra ddy ctia quat c6 tinh kha thi cao nhét.
Phuong an nay c6 két cdu don gian, dé lap dat,
pht hop vé6i khong gian duong 10 va c6 thé giam
murc On trung binh khoang 20 dB(A). Hiéu qua
giam on dat duoc nho su két hop gitra vat liéu
hép thu am, két cu 6ng tiéu &m va bo phan dan
huéng dong khi, qua d6 1am giam ca tiéng 6n co
hoc va tiéng on khi dong.

Két qua nghién ctru c6 ¥ nghia thyc tién d6i
véi viée cai thién diéu kién lao dong, gidam nguy
co suy giam thinh luc nghé nghiép va nang cao
an toan trong cac mé than ham 16. Khi trién khai
trong thuc té, can d@)ng thoi kiém tra mire On, luu
luong gi6 va ton that ap suit dé bao dam bo tiéu
am vira dat hiéu qua giam On, vira khong lam anh
hudng dén yéu cau thong gié cuc bo.
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