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ABSTRACT

Noise from grain drying fans is a frequent concern for people who own, operate or live
near grain handling facilities. Axial fans (AF), the noisiest type of fan, are the most
common type used at many grain drying facilities. For reducing noise and improving
efficiency, the mixed flow fans were designed, fabricated and tested. The results show that:
the mixed flow fans is quiet and more compact than AF, the total efficiency is about 50 —
55%, and with the silencer the fans noise can reduce more than 6dB(A). The mixed flow
fans were used for agro product flatbed dryer, food tray dryer, grains cleaner.

DAN NHAP

Quat 1a may dung van chuyén khong khi tir noi nay sang noi khac duoc sir dung nhiéu trong
cac linh vuc khac nhau nhu thong thoéng nha xuéng chudng trai, cac hé théng nung noéng lam
lanh, trong cac may sdy... Quat co thé tam chia thanh 2 loai chinh: quat li tim (LT) va quat
huong truc (HT). Quat LT voi nhiing uu dlem nhu hiéu suit cao; cO nhiéu dang canh khac
nhau dap tng tiy theo yéu cau sir dung; it 6n nhung cong kénh kho ché tao lap dat. Quat HT
c¢6 luu lugng 16n, nho gon dé lap dit hon nhung d6n va c6 hiéu suét thip hon so véi quat LT
cung c&. Ngoai ra dva trén h¢ so quay nhanh ns ( phu thude vao luu lugng, cot dp va so vong
quay ctia quat) ma ngudi ta co thé chon quat LT hay HT twong Gng. Mot van dé dit ra 1a 1am
sao c¢6 dugc dang quat c6 cac uu diém cta ca quat HT va LT, va khéc phuc dugc cac nhugce
diém trén.

Tir nhitng ndm 80, Khoa Co khi Cong ngh¢ truong dai hoc Nong Lam tp HCM d thiét ké
ché tao cac mau quat HT ¢6 luu lugng 4, 6, 8m®s & mirc tinh 4p 30-40 mmH20 kha tét hi¢u
suat khoang 40%, gon, va da chuyen giao cong nghé ché tao cho nhiéu co s& san xuét. Tuy

nhién loat quat nay co hi¢u sut trung binh va kha 6n (> 94dB(A)); vi vay viéc tiép tuc nghién
ctru hoan thién nhdm nang cao hiéu suit va giam d6 6n da dugc luu ¥ va lién tuc cai tién.

Trong nhiéu nim qua, mot s vién nghién ctru, cong ty trén thé gigi nhu Cimbria ( Pan
mach), Eraba ( Nhat), Greenheck (My)... da nghién ctru dang quat mixedflow (MF) nham két
hop cac wu diém caa quat LT c6 hi¢u suit cao, it 6n va wu diém cua quat HT c6 luu lugng 16n,
nho gon dé ché tao va lap dat, va da dugc st dung nhiéu trén céc linh vuec khac nhau.

Tuy nhién cho dén nay ciing chua c6 tai liéu thdng tin cu thé nao dé tinh toan thiét ké quat
MF nay, néu c6 thi chi mét it vé bom MF, hon nita day ciing 1a bi quyét cua cac cong ty 16n
v6i doanh thu va loi nhuan cao. Vi vy trén co s& cdc tai liéu lién quan vé tinh toan thiét ké
quat LT, HT va bom MF; va cac kinh nghiém vé thiét ké ché tao khao nghiém quat LT, HT
chung t6i d3 manh dan cb ging nd luc tong hop tai lidu, thiét ké ché tao khao nghiém dang
quat MF nay nham ning cao hiéu suit chung, giam d6 dn, ting d6 nho gon dé phuc vu san xuit
trong nudc t6t hon.

MUC PICH PE TAI

Dua trén nhiéu kinh nghiém, va cac Kkét qua thiét ké, khao nghiém quat HT, LT, mau quat
MF dugc chon thiét ké can dat cac yéu cau sau:



- Hiéu suat chung phai cao hon 40%.
- 1t on hon va nhé gon, va

- C6 thé két hop véi cac bo tiéu &m (TA) giam d6 on dé hé thong sir dung quat c6 do 6n
chung thap nhat.

CAC THONG TIN, TAI LIEU LIEN QUAN.

Pé tai duge thuc hién timg bude chit ché gdm tra ctru tong hop phan tich chon loc:

e Cac thong tin ky thuat vé quat HT, MF cua céac cong ty Cimbria, Greenheck, Trane: luu y
cu thé vé kich thudc chung, hiéu suat va do on.

e Cac tai liéu tinh toén, so tay thiét ké quat LT, HT va bom MF.
o Cac két qud, kinh nghiém vé thiét ké ché tao khao nghiémquat LT, HT cua tac gia

PHUONG PHAP THUC HIEN PE TAI
Cac budc thuc hién

1) Tra ctru, tong hop cac tai liéu lién quan.

2) Thiét ké ché tao quat MF.

3) Thiét ké cac bd phan lam giam on.

4) Khao nghiém quat, quat va hé thong.

5) Sir dung quat MF vao mét s6 hé thong may.
Phwong phdp tinh toan thiét ké.

Céc s6 liéu tinh to&n ban dau dugc chon duwa vao cac thdng tin vé quat MF caa cac cong ty
ké trén. Dang Quat MF nay va by giam dn da duge thiét ké trén co s& mé hinh lya chon cac
thong sb hop 1y, co ké thira kinh nghiém thiét ké quat LT va HT, ché tao va khao nghiém nham
xac dinh anh hudng cta cac thong s téi hiéu sudt va do on, theo phuong phap thir va loai dan
sai 6 khi thiét ké.

Phuwong phap khdo nghiém quat

Quat sau khi duoc thiét ké ché tao s& duoc khao nghiém dua vao tiéu chuan khao nghiém
quat JIS 8330-B ctia Nhat nham xéc dinh luu lugng, cdt ap, cong suat ti€u thy, hi¢u suat va do
on.

Dung cu va Phwong phdp do:
Céc s6 liéu thu thap dugc dua theo tiéu chuén JIS 8330-B.

Nham dat d6 chinh xéc cao, tinh ap va luu lugng duge do bang cac dung cu do nhu ap ké
chir U, ap ké giéng (Cistern), ap ké nghiéng (inclined) voi don vi do la mmH20, va ap ké dién
tur v6i don vi do 1a Pa. S6 vong quay, cong suét tiéu thu, d6 6n dugc bang cac dung cu do hién
s6 twong tng, v6i cac thang do phu hop.

Bang tinh Excels di duoc sir dung dé tinh toan cac két qua théng qua cac cong thirc trung
gian.



TINH TOAN THIET KE QUAT

Nham c6 thé dép tmg nhu cau sir dung quat MF vio cac may sdy nong san thuc pham, may
lam sach, thong thoang.. cac théng s6 ban dau da dugc chon nhu sau:

Luu lugng: véi cac mirc 0,5; 1; 2, 4 va 6 m¥/s
Tinh 4ap:  vdi 2 mie 30 - 40 va 70 - 80 mmH:0.
Podn: < 85dB(A)

Nhim chuan héa mau quat va c6 thé sir dung lap tryc tiép trén mo to dién, sd vong quay
quat dugc chon ¢ 2 mirc 1450 va 2900 v/ph.

C6 thé két hop véi bd giam am (TA) nham giam d6 6n cho hé théng may c6 sir dung quat.
KET QUA THIET KE KHAO NGHIEM QUAT:
1/ CAu tao va nguyén Iy hoat dong cta quat MF:

6 cdnh dang cong phang / Cénh hudng dong

Vo quat

v"Rotor

IS

\Trﬁ'ng quat dang con

Hinh la: Ban vé chung quat MF. Hinh 1b: Quat MF.

Quat MF da dugc thiét ké ché tao nhu (H.1a — 1b), c6 ciu tao gan gidng nhu quat HT, bao
gdém vo quat dang hinh try, bén trong co rotor dugc lap truc tiép trén mo to dién hodc trén truc
dugc kéo thong qua bod truyén dai. Piém khac véi quat HT 1a tréng quat ¢6 dang hinh tru con
v6i do dbc thay dbi ting dan theo huéng gi6 di vao, voi ty s @ = du/Dro(dudng kinh tréng/
duong kinh rotor) tir 0,6- 0,7 nham c6 thé nang cao tinh ap. S6 canh it hon (tir 6-8 canh) nhim
c6 thé nang cao hiéu suét va giam on. Dang canh cong xodn, voi bé rong canh & phan dau canh
16n hon & chén canh dé giam on.

2/ Mot sb két qua khao nghiém quat MF:
Mot loat quat MF c6 duong kinh rotor tir 320, 380, 500, 640, 700, 750, va 900mm da dugc

thiét ké ché tao va khao nghiém. Cac két qua thu duoc kha kha quan, mot sé két qua duoc trinh
bay tom tat dudi day.

Hinh 2: Cac quat MF voi duong kinh roto tr 320 — 900mm
2.1 Két qua khao nghiém quat MF 1-40-2900
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Bang 1: Két qua khao nghiém quat MF 1-40-2900

dB(A)_G

91.6

90.6

89.3

87.9

87.7

M”3/s mmH20 kWatt Tinh,% Co, %
0.86 59.1 1.33 44.77 46.84
1.06 51.0 1.36 46.53 53.61
1.20 40.8 1.23 47.37 53.61
1.32 30.6 1.19 40.64 49.23
141 204 1.08 32.66 44.51
1.50 10.2 1.02 18.77 34.20

88.7

V61 M”"3/s, mmH20, kWatt, tinh %, Co %, dB(A)_G la luu lugng, tinh ap, cong suét tiéu
thu, hi€u suat tinh, hiéu suat chung, va d6 on trén truc tam quat.

Tinh 4p, mmH20, Hiéu sui't, P én

PUONG PAC TINH QUAT
Quat MF380 - 2007, n=2935 v/ph

100

(=]

Luu lugng, m3/s
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Bang 1b: Két qua khao nghiém quat MF 1-40-2900 c6 lip bo TA

Hinh 3: Buong dac tinh quat MF 1-40-2900

Quat MF 1-40-2900 c6 dudng kinh 380mm, sé vong quay n= 2950 v/ph véi ¢ = 0,7 cho
thdy: & muc tinh ap 40-50 mmH20 quat ¢6 luu lwong 1 - 1,2mP/s, ¢6 hiéu suat chung kha cao >
50%. Do quat quay nhanh 2950 v/ph d6 6n ¢ mirc 90dB(A) va d6 6n & vi tri bén phai va trai
quat déu nho hon & giita khoang 4-5dB(A). D6 6n nay hoi cao nhung thap hon nhiéu so véi
quat HT cung c¢ (> 94dB(A)), so sanh voi quat HT cung c& quat MF nay c6 kich thude gon
hon, s€ dugc so sanh tlep tuc & cac khao nghiém sau. Nham giam do o on hon nita véi dang quat
quay nhanh nay mot thiét bj giam am (TA) ciing di duoc ché tao lap dit va khao nghiém cac
két qua thu duogc trinh bay trong bang 1b va hinh 3b.

M~3/s mmH20-TA kWatt Tinh, % Co, %-TA | dB(A)-TA
0.79 60.0 1.32 42.11 43.75 86.7
1.02 51.0 1.35 44.78 48.56 84.6
1.17 41.0 1.31 43.19 48.56 82.9
1.29 30.8 1.24 38.26 46.00 82.6
1.40 20.4 1.18 29.09 39.49 82.8
1.49 10.2 1.09 17.20 31.17 83.8




Qua cac khao nghiém cho thay, bd TA c6 thé lap trude quat, sau quat va lap ca trudc va sau.
Tuy nhién céac ket qua cho thay khi lip TA sau quat, hiéu qua giam 6n khong r6 rét. Khi lap
TA trude quat d6 6 on giam ro rét tr89-90 xudng con 83-84 dB(A), Tuy nhién bo TA nay lam
hiéu suét chung giam tir 53% xudng 48%.

2.2 Két qua khao nghiém quat MF 1-30-1450:

Quat MF 1-30-1450 c6 duong kinh 500mm, n= 1450 v/ph v6i ¢ = 0,7 cho thdy: & muc tinh
ap 25-30 mmH20 quat ¢6 luu lugng 1 - 1,2m%s {mg v6i hiéu suét tinh va chung kha cao >
50%. Do 6n kha thap tir 80 — 82dB(A) duoc trinh bay cu thé dudi day.

Pudng dac tinh quat QMF380-0.7

—t—mmH20

—4&— Co, %

— —¢— —mmH20-TA

— e - Co,%TA

Tinh 4p, mmH20; Hiéu suit, %
D6 6n, dB(A)

T
07 08 0.9 10 11 12 13 14 15 16

Lutu lugng, m3/s

Hinh 3b: BPuong dac tinh quat MF 1-40-2900 c6 bd TA trudc quat
Bang 2: Két qua khao nghiém quat MF 1-30-1450.

M~3/s mmH20 kWatt Tinh,% Co, % dB(A)-G
0.85 35.9 0.95 44.39 45.74 81.4
1.04 30.3 0.89 50.42 53.17 80.3
1.21 255 0.87 51.18 55.64 82.3
1.38 20.8 0.84 49.83 56.77 82.2
1.58 153 0.78 47.25 58.91 81.9

Céc két qua cho thay quat co6 hiéu suat kha cao va do on thap khoan 80-82dB(A). Qua két
qué trén rat ra nhan xét néu luu y dén d6 6n co thé thiét ké quat & sé vong quay 1450 v/ph .

2.3 Két qua khao nghiém Quat MF 4-40-1450.

Nham so sanh d6 nho gon, hiéu suit, va do on cta quat MF so véi quat HT, mot quat HT
nhép ngoai da dugc str dung dé so séanh. Quat HT 700 c6 duong kinh roto 700mm, c6 14
canh dang khi dong duoc duc bang nhom, c6 ty sé @ = 0,61 lap truc tiép trén mo to dién
5,5kW, n=1450v/ph; va mét roto quat MF 700 (H.4) cling c6 cung duong kinh 700mm, 6
canh dang cong xoan, co ty s& @ = 0,60 ciing da duoc thiét ké ché tao dé thay thé roto
HT700 lip trén quat ndy. Cac két qua khao nghiém dugc trinh bay duéi day:



Bang 3a: Két qua khao nghiém quat HT 700 zin-nhdm

M”3/s mmH20 kWatt Tinh,% Co, %
1.47 37.9 3.23 23.30 24.16
1.90 33.6 3.03 29.23 31.27
2.99 30.1 344 33.44 39.88
3.53 25.0 3.63 30.60 40.52
3.94 19.9 3.56 27.85 41.95

Nhan xét: & muc tinh 4p 30mm, quat HT 700 c6 luu lugng (Q) 1a 3m¥%s voi hiéu suat
khoang 40%, d§ on 93-97 dB(A).

Bang 3b: Két qua khao nghiém quat MF 700.

M~3/s mmH20 kWatt Tinh,% Co, % dB(A)_G
2.00 69.9 5.15 31.39 32.55 93.3
2.49 61.7 4.81 37.30 39.71 92.5
3.43 51.5 4.79 43.14 49.48 92.4
3.98 41.7 4.60 42.59 53.01 92.6
4.22 30.0 4.50 33.35 46.13 93.1

Bang 3c: Két qua khao nghiém quat MF 700 va TA lap trudc quat.

MA3/s mmH20 kWatt Tinh,% Co, % dB(A)_TA
1.96 70.2 5.29 29.96 31.03 87.1
2.55 60.6 4.93 36.54 39.07 87.5
3.45 51.6 4.89 42.40 48.69 86.4
4.08 41.3 4.77 41.44 52.22 84.7
441 30.1 4.44 35.55 50.37 84.8

Qua sb liéu bang 3b, 3¢ cho thiy quat MF 700 c6 hiéu suét kha cao va do on thip so véi
quat HT cing c¢. O mic tinh 4p 30mm quat HT ¢6 Q= 3m%s so Vi quat MF c6 Q= 4,2m%s
hay néi cach khéac néu cing mirc Q va tinh ap quat MF d duoc thiét ké c6 duong kinh nho gon
hon so v&i quat HT. Quat MF c6 d6 on thap hon 2dB(A) nhung van con cao khoéan 92-
93dB(A) do d6 1 bd TA c6 kich thudc dai bang dudng kinh va c6 dudng kinh trong bang 1,05
duong kinh roto cling da dugc ché tao va khao nghiém véi quat. V&i bo TA lap trudce quat do
on giam ro rét xuéng con 85-87 dB(A) va ¢ muc tinh ap 40 — 50 mm Hz0, hi¢u suat giam
khong dang ké. Cac ket qua trén cho thdy cac thong sb thiét ké kha hop ly, da nang cao 16 rét
lru lwong va hiéu sudt quat; d6 6n c6 giam va giam nhiéu hon néu c6 st dung bo TA.

KET QUA UNG DUNG

T nam 2003, c4c mau quat MF da dugc ché tao va khao nghiém, va lién tyc cai tién kha
hoan chinh, va da dugc dua vao str dung. Cac quat MF nay da dugc lap cho cac may say nong
san, thuc pham va may lam sach Iua giong 600kg/h.

Quat MF 1.2-40-1450 + TA (H. 5) da dugc Idp v6i may sy nhan trai nhim giam do on dat
dudi 80dB(A), 5 may say nay da dugc lap tai co s& ché bién nhan Hai Mat, Cai lay tinh Tién
giang da duoc chu co s& danh gia cao.

Quat MF 1.0-30-1450 +TA ( H. 6) lién hop vdi 16 d6t than d4 va bo trao doi nhiét da duoc
lap cho may siy com nhén, kho ca, khoai m&, mi trimg, nui tai cac tinh Tién glang, Kién giang

va TP HCM. Nham giam ti da d6 6n, quat da duogc lap voi bd TA & phia trén 10 dbt véi miéng
hut hudng 1én trén.



Céc quat MF 1-40-2900, MF 2-40-1450, MF 4-40-1450 ciing da dugc str dung dé siy nong
san.

Quat MF 0.5-100-2900 ( H. 7) ciing da dugc ché tao nham thay thé quat li tdm s dung
trong mdy lam sach lta. Quat MF nay lién hop voi cyclone hudng tryc da cho thay mue nho
gon va dé lip dit cua hé thong quat.

KET LUAN

Mau quat MF d3 duoc nghién ctru ché tao hoan chinh dya trén nhiéu kinh nghi¢m tich iy,
cd két qua kha tt, da tung budc duoc dua vao phuc vu san Xuét. Quat MF c6 hiéu suat kha
cao, it on va nho gon dap umg duoc yéu cau dé ra. Viéc giam On dd gop phan ning cao diéu
kién 1am viéc cho cong nhan van hanh may, dam bao stc khoe cong nhan va cong dong chung
quanh khu vuc 1ip may.

Hinh 4: quat HT 700 va Hinh 5: quat MF 1,2-40-1450 sit dung cho
thay thé bang RotoMF 700 may say nhan trai.

T -
. m___,’-v |

. A . "
Hinh 6: Quat MF 1-30-1450 + TA v6i mi¢ng  Hinh 7: Quat MF 0.5-100-2900 lién hop véi
hat lap huong 1én trén nham giam do oOn. cyclone HT dung cho may lam sach lua.
<80dB(A)
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