QUAT va HE THONG

(FANS, BLOWERS AND SYSTEMS)

DAN NHAP
CAC LOAI QUAT
CAC THONG SO:
PAC TINH, HINH HOC
CHON QUAT
CAC QuUI LUAT PONG DANG
VAN HANH, LAP PAT
« KHAO NGHIEM QUAT
. TINH TRO LU'C HE THONG ( xem gido trinh)
TINH TOAN CAC KiCH THUGC CHINH CUA QUAT

Nguyén Hung Tam



QUAT va HE THONG

Quat dwoc st dung nhiéu
trong sinh hoat, cong nghiep,
nham cung cap gio, tieu thy
> 15% dién...gobm:

Quat, dwd'ng dng+co ndi,
moto’+d|eu khién, thiét b| do,
thiét bi dau cudi (Bo TN,
PHKK..)

Fans:, H< 1136mmWG

(ty sO nén <1.11)

Blower: H< 2066 mmWG
(1.11-1.2)

Compressor: (>1.2)

Inlst Vanas

Qutlet Diffusers

Filter

Centrifugal Fan

Balt Drive

Turning Vanes
(typically used on
short-radius elbows)

Heat Exchanger

Motor Gontroller

Variable Frequency Drive

Motor

Nguyén Hung Tam




QUAT va HE THONG

« CAC LOAI QUAT

— 4 LOAI CHINH: li tam ( centrifugal), hwéng truc (axial),
hon hop (mixed flow)a ngang dong(cross flow)

AC SERIES (UNHEATED)

UNHEATED
AC SERIES AIR VELOCITY

mmmmmm
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QUAT va HE THONG
e QUAT LITAM: cau tao va NLHD

Blast Area

Back Plate

Bearing Inlet Collar
Support

Nguyé&n Hung Tam
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QUAT LITAM: cau tao va NLHD

FC Fan( Sirocco)

Plenum Fan Quat co 2

miéng hut




, Dia sau
Cau tao rotor:
Dia sau, canh, dia trwdc
Dia trwéc co thé cén, phang hodc
khong co tuy theo cong dung
Dia sau phang hodc khéng ¢
Canh c6 hoac khong c6 gan tang
cwng ( bén)

Canh

Gan tang bén
Dia Con truwdc

Gan tang bén

INyuyell ruiy 1diil 6



QUAT va HE THONG

« CAC DANG CANH: DAu canh huéng tam (RT)

Dang khi(AF)

Hwong tam (RB)

C&E=s] <

Nghiéng Iui (Bl), 2 miéng hat Cong t6i (FC)

N\ =
@‘

Nguyén Hung Tam



Wit 58 thing =0 cua cac dang quat 1t tam { then Bleter)

Mhim 1 Wham 2 Tutho
AF EC El AH IH L3 L300 ET FC RE Blower | Compt
BSs0f
i BE roto, mm 300- 300- 300- 300- S00- 300- 300- a00- | 30-1800 300- 200- 200-
3300 3300 3300 2500 2500 2500 2500 2700 3000 2400 2400
Tjrsédlfd?'.,% 6580 | é0-20 a0-20 &l Il 20 20 S0-20 7590 30-60 4060 | 40-60
Fac dit canh, dd
[l 10-30 | 10-30 10-30 20-25 30 30 a0 035 | &0-120 a0 3080 | 3080
[z 40-50 | 35-50 35-50 &0-70 a0 a0 a0 2090 | 120-160 a0 6390 | 6390
C&vh xodn be, % 100 100 100 &0 &0 20 &0 a0 100 100 a0 &0
1 migng hot, BI3W Ci Ca Ca Cd Ca Cd Ci Ca Cd C Cd Cd
2 midng hoit, DIDW Cd Cd Ca Ehdng | Ehing | Ehing | Khing Cd Cd Cd Cd Ehing
Mhigt 34 lam vigc Max, oC 420 420 420 420 420 250 250 420 200 B30 a00 a00
Tap chit Ehing | Bu Bui Ehing | Burhat | Burhat | Burhat | Buthat | Khing | Butrhat | Burhat | Buihat
f-10 12-24 | 12-24
36 canh 9-12 .12 912 10 i i fi 12-24 24-64 0.40 022 022
bmax d2 035 035 0335 0.30 035 0335 033 0.20 055
Vich ngoii: phing (F)-cin(C) P P-C P-C C & khing | khing & P Ehing | P-C F-C
Tinh 4p, mmWC 123- 125- | 125-750 | 125-500 | 125.500 | 125500 | 125-750 | 250- 25250 S00- 250- 1000-
220 1500 1000 1000 1250 7250
Bidc tinh cdng auit fud ta K K E C C C C C C C C C
8 (2 ¥hing (K)
Hitu sufit co Max, % 92 25 20 & 70 63 B3 70 63 Il & 55

Ghi chiy AF, BC, BI: Canh khi ddng, Canh cong ug Cénh phéngnglneng hui, BT, FC, BB Canh ¢ diu cdnh bodng tim, Canh cong 104, Canh haing tim,
Nhiém 2 nhim quat bt cdng nghigp): AH, canh quat bt khot khd, MH, bt mat cwa dam bio, vt igu dang hat;, L3 gidng MH nhung khing cd vach ( dia)

nzhai ( tnde); L3I0 gifing MH nhung khing of véch (dfs) sauvi vich (da) tm'l:rd

Nguyén Hung Tam




Pressure Range: 1200~9600mmAq

Quat li tdm nhiéu tang canh
V6 ngoai dang tru tron
Quat li tm 1 tAng canh c6

vd ngoai dang xoan ¢

Nguyé&n Hung Tam



QUAT va HE THONG

CAC DANG CANH: pham vi str dung

Canh AF: c6 hiéu suat (n) cao nhat, it on, ding trong
thong thoang,DHKK, TDN.

Canh BI: dé ché tao hon AF, dung trong HVAC, khi c6
tinh mai mon

Can
Can
Can

1
1

N

~C: it6n nhat, QI&n, n thap
RB: n trung binh, van chuyén vat liéu

RT: c6 ncao hon RB

Nguyén Hung Tam 10



QUAT va HE THONG

« QUAT HUONG TRUC: cau tao va NLHD

° CC’) 3 dang Quat chong chong,(propeller, panel)
‘ M
Quat truc ong (tube axial, TAF) ':H >
AR |I I|
e \J
i -
| Jl g\ NI »
% .__1" I"

o1 Exxact Blacks 1 Vane Spasing

[ Thin St Pabented

Nguyén Hung Tam B 1
Quat truc cé hwéng dong (van axial, VAF)




QUAT va HE THONG

« QUAT HUONG TRUC: 2 tang canh,
nham tang H, cé 2 dang:

2 stage VAF 2 stage TAF

\Mo’m Mo to
L _ L l

] 1 o o ]
W= C YN

Nguyén Hung Tam
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Mot so thong so cua quat hudng truc truyen dong trec tiep ( theo Blei Er]l

Loal quat Propeller TAF VAF  tang VAF
Vo quat - Vo tru ngdn Vot Vo tru dai
Vitri Mo to Phia hut vao Phia dav Phia dav (1ia 2 roto
Huong dong Khong Khong Sauro to (ifka 2 roto
Ty so Du/Dr <40% 30-30% 45-80% 30 -80%
Tinh ap, mmWC <) 12-61 25-200 100 -400
Goc dit canh, do

Chan canh 30-30 30-30 30-60 30-60

Dau cinh 10-23 10-23 10-133 10-133
Hitu suat co, Max % 10 13 a0 10

Nguyén Hung Tam
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Static pressure (in. WG)

Puwdng dac tinh cua quat HT

!-

. ' /
Seeao- - . ,’ /
l' /
oy /
- /
L /
|‘ ‘, //
' ! X ~ I 4 >
. DR e Puwdng dac tinh cua
\ J-stage vaneaxial fan CE rd . : x
S~ RSN S N cac loai quat HT co
i PANY. cung duwdng kinh roto
™ Jubeaxial fan //)\\ \ | va sO vong quay n
~ L / AN
~ . 7 \
iy :' —-—/—_ —— \ ‘I
Propeller fan =~ — -:‘,’ ~_\ ~

Volume (cfm)

Nguyén Hung Tam 14



QUAT va HE THONG
« QUAT mixed flow = axial +centrifugal
1

Dang 1

Mixed Flow

Nguyén Hung Tam



QUAT mixedflow = axial +centrifugal
= Iinline centrifugal

Sealed Belt Guard

Continuously Welded Housing

Alr-handling Quality

Lifting Lugs ¥ Bl or Roller Bearings

Inlet Duct Collar

Outlet Duct Collar
Straightening Vanes

Lorenized® Powder Coating

Copper Extended Lube Lines

Aerodynamic inlet Cone -

Adjustable Horlzontal
Mounting Fest

Nguyé&n Hung Tam 16



QUAT va HE THONG

e QUAT crossflow

| a8 20 g w3 20
A 1A
E;, AC SERIES (UNHEATED)
UNHEATED
8 AC SERIES AIR VELOCITY
e
o W * High Speed
ey E
L. VENTOLA A20.5 A 0 AC3GD0 AL 4200
15 1670 ft'm 1400 fy'm
= 30 1200ft/m 1040 fym
.}
E 45 6lftm  SH0fym
&0 B0 fifm  TI0fYm
15 B ftm  H0ftm
an Bl ftfm  EMftm

Nguyé&n Hung Tam 17



CAC THONG SO BAC TiNH

Lwu lvong Q, m3/s
Cot ap H: tinh ap-ddng ap, mmH:0
Céng suat PIt kW

Plt= Q * H/102
Céng suat thwe Pth kW
Hiéu suat: % N = Pit/ Pmn

BEP, FOP
Puwédng dac tinh Quat: Q= f(H,P, n)

Nguyén Hung Tam
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CAC THONG SO KICH THUOC QUAT HT

DPuwdng kinh rotor, Dro, V6 quat N
Puwdng kinh tréng, Dtr, Dh — L
BPuwdng kinh vo, Dvo Gao it
C amy s < [ Rotor
Goc dat canh B1 32
Khe h& dau canh S
~ <1,5% chiéu dai canh Dy oy =
Canh nan dong |
Chiéu dai 6ng vao
— L1>0,2Dtr
Chiéu dai vd
— L2 >0,7Dtr I o
Ban kinh loe r e

S6 canh z, dang canh khi
dong, hay cong phang

Dir Dro

Y, |

Nguyén Hung Tam 19
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Anh hudng clia goc dat canh

Goc dat canh anh hwéng dén Q, H

10

N (@) ~J oo el

") o

Static pressure (in. WG)

1 1 ]

0 5.000 10,000 15,000 20,000 25,000 30,000 35,000
cfm

Nguyén Hung Tam
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CAC THONG SO KICH THUOC QUAT LT

« Pudng kinh roto D2, dwdng kinh miéng huat D1, bé rdng
roto Bz, B2; bé rdng vé B; goc dat canh Rz, R2; CO vé
ngodai tron, hodc xoan v&i cac ban kinh tao v Ry, 2, 3, 4
hoac khéng cé vo

« Sb6 canh z, dang cénh khi déng, cong phdng
B

B2
B1 vuong a

| I P\"\ /‘\ |
O |

M= <

i

1
D1
D2

Nguyén Hung Tam 22



CAC QUI LUAT BONG DANG

3
Pdng dang lwu lwgng Q _ (&j (&j
Ql nl Dl
Pong dang c6t ap r, [, 2 D, 2
Ap, (n) D
Pong dang cong suat b, (n, 3 D, 5
R \n) D

Pong dang dé on

N, - N,=50 log10(D./D,) + 50 log10(n,/n,)

V&i chi sb 1 1a chia quat da biét, 2 1a cia quat mudn biét

Nguyén Hung Tam
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PUONG DAC TINH QUAT — HE THONG

e PO th| mo ta quan 12,02 — 1/‘4‘—\ \PRESSURE = E%?:Y
hé cua Q V(’),I H,P, / \ \ DESIGN(LFM&SIF' ]
100} / 100 100.
. Diém BEP : i
+ Didm FOP / e
la giao diém cda ¢ / J T T ™
dlf’ (‘)’ng déC tinh quat 4‘u§ _/,—*" ] /DEJSIGN BHP \ 40_; 40.
v6i hé théng =Y
20—~ ’(\ \ 20 20.

10—_

/ SYSTEM CURVE \

0_0: I|I|I||Il|III|l|lI|I|I||lIlIII|II|II | | T
0. 10000. 20000. 30000. 40000. 50000.

Nguyén Hung Tam  Volume Flow Rate - (CFM)

Power - (BHP)



PUONG BDAC TiNH QUAT

D6 thi md ta quan hé cua Q véi H,P,

PUONG PAC TINH QUAT
Quat 150HT-0.50-32-2010, n=782 v/ph

100 T 26
E 90 24
-
a
& 80 22
<
2
fz 70 \ “\ 20 epme \MH20
= N —4— Tinh,%
s 60 ~ o = 18
S \.,< —m— Co, %
= ] —%—dB(A)_T
E 50 //r 16 (A)-
E %/ = i Watt
S 40 = \\‘ 14
=
E 30 12

20 10

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Luu lugng, m3/s
Nguyén Hung Tam 25



KHAO NGHIEM QUAT

« Nham xéc dinh dwong déc tinh quat

« PHUONG PHAP vat can : (Orific, Ventury, Nozzle)

« PHUONG PHAP dung 6ng pitot (H& Ong kh&o nghiém):
(JIS B 8330, ANSI/AMCA 210-99)

e R e
, |

Y n '-?f:.;_ P

ol 8 2007 Geeee
Jx“,‘.‘.‘:
Hied

26



Dung cu do ap

Phwong phap 16 ( orific)

. Ong pitot, ap ké

@[ ésmc Ong pitot

& & Pressure

_ _3nHung Tam 27



Phwong phap 6ng khao nghiém

)

Tﬁng AP J

sifrsnfuvanfoanf v i

}l-uluhhu

Tinh ap

Dong KK —~

Poc thém
Gido trinh Bom quat may nén, Nguyén Hung tdm, 2007; va

Phwong phap khao nghiém quat theo JIS B 8330
Nguyé&n Hung Tam
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Ong pitot tiéu chuan

—] f=t— B mim 0
—-1 I—-— amm DIA -
A1
% a STATIC
| B ' PRESSURE
il
| S
I}
£ e (!
1
& 5 | VELOGITY
,I { 1!5 PRESSURE
il
PO Y
alll A
A |
w I [y 8 HOLES - 1 mm DIA
. ! £ EQUALLY SPACED o e
& . 4 FREE FROM BURRS -
= i
o ! . SECTIOM A-A
| v
l\nn_ 24 mim A INMER TUBING TOTAL
: amm 0D x 21GAB&S COPPER : PRESSURE
\\\. T ; ‘-q . . il — m

OUTER TUBING A

~ Bmm
Nguyén ITunq

DD.IJ-:JEGA-E&S COFPFER
am
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Vi tri do van toc gi6é trong ong tron, chir nhat

.¢j,__ & — ,@,_.é, ¢ . ¢_ S ;
| |
! | ! | | |
ﬁ+._-¢-_ 43}__._4}_._ ¢ _¢__ _
| b
SR S S SR Gt 4
. | | s 1
- | ! | r
R e R B
§ ! i i ' 1 E
1 | l | | | a © =
| z B |
. : . o o |
¢ A ¢-.¢____¢_ — _': | |
: J N N SR B B | ;
‘ | D061 ©F b . | | L 1]
| e 8235 0 —=] - 03N D+
BT D —= 0eTED — -
e emD—— o ' T -
- — 0.784 D E— - DD —=
| S — 0538 D — ha — D —..l
Mo. of Points for Mo, of Measuring
Traverse Lines Position Relative to Inner Wall Points per Diameter Position Relative to Inner Wall
5 0.074, 0.288, 0.500, 0.712, 0.926 G 0.032,0.135, 0.321, 0.679, 0.865, 0.968
6 0.061, 0.235, 0.437, 0.563, 0.765, 0.939 B 0.021, 0.117, 0.184, 0.345, 0.655, 0.816, 0.883, 0.981
7 0.053, 0.203, 0.366, 0.500, 0.634, 10 0.019, 0.077, 0.153, 0.217, 0.361, 0.639, 0.783,
0.797, 0.947 0.847, 0.923, 0.981
Log-Tehebychefl rule for rectangular ducts Log-linear rule for circular ducts
Naovan Hivma TAm 30
|vsuyc|l T IUIIB Tarnl




CHON QUAT

e LI TAM, HUONG TRUC HAY HON HOP?
e 1/ Tuytheo Q,H,n

— Néu H < 50mmWG nén chon HT

— Dwa vao hé so n,

g

. N =
— V&i Q,m3/s; HmmH20:; n,rpm S 3
P H %

e 2/ Tuy vao cac yéu cau: gon nhe, dd on, t° bui

Nguyén Hung Tam 31



Chon quat theo hé sb n,

Nx Lty Tmb dp Higu B do E  thvdc | Gid thanh
lrdng sudt Eb luvdng
Oyt HT
Propeller | 962-192 Ldn Thdp Thdp Thdp Mhba Thidp
Tubeaxial | 577-115 Ldn Thdp Thdp Cao Mba Thidp
VAF 1 ting | 250-94 Ldn Tr. binh Cao Mbd Tr. Binh
VAF 2tdng | 173-67 Ldn Tr. binh Tr. binh Cao Tr. Binh Tr. Binh
gt MixedFlow 154 1% | Tr binh Tr. binh Tr.binh | Tr binb Tr. Binh Tr. Binh
Owugt LT
Wide FC | 135-48 Ldn Cao Tr. binh Thip Ldn Tr. Binh
AF, BC.BI | 135-3&8 Tr. binh Tr. binh Cao Thip Tr. Binh h'r. Binh
Radialtip | 12548 Tr. binh Tr. binh Tr.binh | Tr. binb Tr. Binh Tr. Binh
Radial blade | 48 —19 Tr. binb Tr. binh Tr.binh | Tr. binb Tr. Binh Tr. Binh
Multisiage Blower 15-72 Thdp Rdtcao Thdp cao Ldn cao
Nguyén Hung Tam 32




TRO LUC HE THONG
« TRO LUC BUONG ONG
« TRO LUC CUC BO
« TRO LUC CUA THIET Bl BPAU CUOI.

 Doc tai liéu:

« NGUYEN HUNG TAM , 2007, Gido trinh Bom Quat May nén (ing
dung

« ASHRAE handbook, 2004. Systems and Equipment. Chwong16,18 .
ASHRAE handbook, 2001. Fundamental. Chwong,12,32,34,35.
Lé Chi Hiép. 2001. Ky thudt diéu hoa khéng khi. Chuong 10:
Thiét k& ong dan khong khi, trang 325- 416. Nxb Khoa hoc Ky
thuat, Ha ndi.

Nguyén Hung Tam 33



TINH TOAN

Nham tinh todn cac thdng s chinh cua
quat: hwong truc, li tam doc NGUYEN HUNG
TAM , 2007, file Xls, Gigo trinh Bom Quat May nén g
dung

va cac bang tinh Excels.

Lam cac bai tap lien quan, va

Lam cac khao nghiém quat

Lwu y: viée tinh tdan thiét ké quat can két hop
ly thuyet va thuc nghlem kinh nghiém, nhat

la dbi voi quat Ii tam vi co nhiéu sw chon Iwra cho
mot yéu cau cu thé

Nguyén Hung Tam 34



MOT VAI LUU Y KHI LAP BDAT QUAT-TK

SW - Single Width

DW - Double Width
Sl - Single Inlet

DI - Double Inlet

5 ull E'_ I = e II

I|I ’”J’j
- — 1 SWSI
2 SWSI 3 SWSI

1 SWSI ciw BOX
O d& cé thé: treo 1 bén, 2 bén, hodc dat 1 bén,

Khéng hodc cd miéng hat chuyén hwéng, 1 hay 2 miéng hut..

Nguyén Hung Tam
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I'| ’E

1
|

AEt Amt =

_ L L | N - L

3 SW3Il ciw BOX 3 W3l c/w IND. PED. 3 SW3l ciw BOX & IND. PED. 3 Dwol
For belt drive or direct connection. One  For beltdrive or direct connection. Hous- — For belt drive or direct connection. Hous-  For belt drive or direct connection. One
bearing on each side and supported by ing is self-supporting.  One bearing on  ing is self-supporting. One bearing on  bearing on each side and supported by

fan housing and inlet box, Shaft extend-  each side supported byindependent ped-  each side and supported by independent  fan housing.
ing through inlet box. estals. pedestals with shaft extending through

inlet box.

1 == = ek R | @j‘? g

3 DWDI ciw BOXES 3 DWDI ciw IND. PED. 3 DWDI cfw BOXES & IND. 4 SWsl
For belt drive or direct connection. One  For belt drive or direct connection. Hous- PED For direct drive, Impeller overhung on
bearing on each side and supported by ing is self-supporting.  One bearing on For belt drive or direct connection. Hous-  prime mover shaft. No bearings on fan.
inlet boxes. Shaftextending throughinlet  each side and supported by independent  ing is self-supporting. One bearing on  Prime mover base mounted or integrally
biowes. pedestals. each side supported by independentped-  directly connected.
; ectals with shaft extending through inlet
| Do,

IS aE =] s ‘ = EB

]

7 DWDI ciw BOXES
For belt drive or direct connection. Ar-
rangement 3 plus base for prime mowver,
Shaft extending through inlet box.,

7 5WsI T 3W3I ciw BOX 7 DWDI
For belt drive or direct connection. Ar-  For belt drive or direct connection. Ar-  For belt drive or direct connection.  Ar-
rangement 3 plus base for prime mover.  rangement 3 plus base for prime mover.  rangement 3 plus base for prime mover,
Shaft extending through inlet bo.

Nguyén Hung Tam



Lap dat quat — dworng 6ng hut

Limit slope to

13" converging

X

Cross-sectional
area not greater

than 112-1

2% of

inlet area

E4

Turbulence

wrr s s | &5 dling 6ng hat

Limit slope to
7° m::erging |
P LHJ i
Cross-sectional o |
area not greater Minimum of 2-1/2
than 92-1/2% of inlet diameters
inlet area (3 recommended)
Lap sai
=
/‘:3
Turbulence
guyén Hung Téam
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Lap dat quat — dwdng 6ng day

L?Irmg slope to Limit slope to Lap 6ng dwérng day DBung
verging 157 Cﬂﬂ"n"ergiﬂg
-—X—

" :
® = | ©) j
T Minimurrfnf 2-1/2

Cross-sectional area Cross-sectional area .
not greater than 105%  not greater than 95%  Oullet diameters
of outlet area of outlet area (3 recommended)

Can chon quat hop ly dé dién tich miéng théi va dién tich dwéng 6ng gan bang nhau!

Turbulence . _
Lap sai

Turbulence
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e Kiém tra
bd truyén dai

« Algning sheaves
with a siraight edge
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LAP QUAT HT

« CHUA DUNG

6

=

0

» DUNG

A=E

Méto phia trwéc canh gay rdi va én

b |

1

-

-0

=

PO cén dau vao Idn gay rdi va ton that
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Upstream radius elbow creates imbalance at inlet

=

Square inlet elbow with extended trailing edge vanes delivers less
turbulent airflow to fan inlet

The length of the vane extensions
is 3 times their spacing

&

Assymmetrical transition creates imbalanced load on fan,
with excess turbulence and noise

[i=

Symmetrical transition balances load on fan, which minimizes
turbulence and noise

Jf=

Slack or offset flexible connections causes turbulent air flow

flexible connections

y

Taut, in-line flexible connections provide optional vibration
isolation without creating turbulence

flexible connections

)\
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Can trao doi thém xin lién hé:
GVC. Nguyén Hung Tam
hungtamn ahoo.com

Db 0913 900 676

Mét s6 hinh &nh vé quat da
dworc nghién clru TK ché tao
KN va lap dat

s
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