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1. GIOI THIEU

Phan nay noi vé cac dac diém chinh cua quat va quat cao ap
1.1 Quat va quat cao ap la gi?

Hau hét cac day chuyen san xut st dung quat va quat cao ap dé thong gio va cho cac quy
trinh cong nghiép can str dung dong khi. He thong quat rat can thiét dé giir quy trinh san Xuat
hoat dong. H¢ thong quat bao gom mot quat, mot dong co dién, mot h¢ thong diéu khién,
duong 6ng, thiét bi kiém soat luu luong, va thiét bi didu hoa khong khi (b6 loc, dan lam mat,
bd trao doi nhiét, vv...). Hinh 1 minh hoa mot hé thong quat. Co quan Nang lugng cua M¥
wdc tinh, 15% dién trong nganh cong nghiép san xuit cia My dugc st dung cho dong co.
Tuong ty nhu vy, trong nganh thuong mai, dién s dung cho dong co quat chiém mot phan
16n trong chi phi nang lugng cho diéu hoa khong gian vian phong. (US DOE, 1989).

Quat, quat cao ap va may nén khac nhau ¢ phuong phap sir dung dé chuyén dich khong khi,
va ¢ ap suat hé thong T6 chue Hiép hoi cac ky su co khi cua My (ASME) str dung nhiing ty
s6 riéng, 1a ty sd cua 4p suat day trén 4p suat hat, dé dinh nghia quat, quat cao ap va may nén
(xem bang 1).

Bang 1: Sy khac biét giira quat, quat cao ap va may nén (Ganasean)

Thiét bi Ty s0 riéng Ting ap suat(mmWg)

Quat Léntdi 1,11 1136

Quat cao ap 1,11 t61 1,20 1136 —2066

Maiy nén hon 1,20 -
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Hinh 1: Cac thiét bj trong hé thong quat dién hinh (US DOE, 1989)

1.2 Céac thuat ngir va dinh nghia quan trong

Trudc khi di vao phan cac loai quat va quat cao ap, can néi ro veé cac thuat ngtr va dinh nghia
1
quan trong.

1.2.1 Cac dic tinh ciia hé thong

Thuat ngir “tr¢ luc cua hé théng dugc su dung khi noi to1 ap suét tinh. Tro luc cua h¢ théng
1a téng mirc ton that ap suét tinh trong h¢ thong. Trd lyc cua hé théng 13 ham sé cua cac
thanh phan gém dudng ong, dng gom, cut va sut ap & thiét bi, vi du nhu bd loc bui tai hoic
xiclon. Tré luc ciia hé thdng ti 1¢ bac hai vé6i luu lugng khi qua h¢ thdng. Véi mot luu luong
khi cho trude, quat trong hé théng c6 cac duong dng hep va cac cit ban kinh nho s& phai 1am
viéc vdi tai ndng hon dé vuot qua duogc trd luc 16n hon cua hé théng so voi hé théng quat co
cac Ong 16m hon va c6 sd luong t6i thiéu cac cat ban kinh 16n. Nhitng 6ng dai hep voi nhiéu
doan gip khuc, xoén sé& ton nhiéu nang luong hon dé hat khi qua dng. Két qua 13, voi mot tde
do quat cho trude, quat trong hé théng nay sé& hut dugc it khi hon so v6i quat trong hé thong
ngan va khong c6 cac cit. Vi vay, tré luc cua hé thong ting dang ké khi luu luong khi qua hé
théng tang, ty 18 bac hai v6i luu luong khi.

Nguoc lai, trd luc gidm khi luu lugng giam. Vi vay, dé xac dinh luu luong quat tao ra, can
phai biét duoc cac dic tinh vé trd luc cta hé théng. Vi cac hé théng da co, co thé do duogc
tré Iuc cua hé théng. O nhiing hé théng da duoc thiét ké nhung chua lép dat, can tinh tré luc
ctia hé théng. Dién hinh, db thi vé trd luc ciia hé thdng (xem hinh 2) dugc tao ra véi cac mirc
luu lugng khac nhau trén truc X va voi tro luc tuong ung trén truc Y.

U Trir hinh 2, Phin 1.2 dugc liy toan bé tir Tdi liéu Hudng déan Sir dung ndng lirong hiéu qud (2004), Chuong 5, trang 93-
112, v6i su cho phép cua Cuc Sir dung ning lugng hiu qua, chinh phit An Do.
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Hinh 2. P6 thi hé thong ciia Quat va Téac dong ciia Tré hwe ciia hé thong
(US DOE, 1989)

1.2.2 Cac dac tinh ky thuat cia quat

Céc dac tinh ky thuat cua quat dugc minh hoa béng cac duong dac tinh ctia quat. Puong tinh
cua quat la duong cong lam viéc cua quat dudi tap hop diéu kién nhét dinh. Puong dic tinh
ctia quat 13 biéu dién bang d6 thi ciia mot s théng s6 phu thudc 13n nhau. Thong thuong, do
thi nay dugc xay dung dua trén mot tap hop diéu kién bao gém: luu lugng cua quat, ap sudt
tinh cuia hé théng, tde do quat, cong suét can thiét dé chay quat v&i nhitng diéu kién da dua
ra. Mot sb duong dac tinh quat co thé bao gdbm ca mot duong cong hiéu sudt dé ngudi thiét
ké hé théng biét duoc tai diém nao trén dudng dac tinh, quat s€ hoat dong theo nhiing dleu
kién dé chon. (xem hinh 3). Trong s6 rat nhidu dudng cong cho trong hinh 3, dudng ap suit
tinh theo luu lugng dong vai tro rit quan trong.

Giao diém giita duong dic tinh ctia hé thdng va dudng dic tinh ap suit tinh quyét dinh diém
1am viéc. Khi tr luc cta hé thong thay doi, diém lam viéc ciing thay doi. Khi diém lam viéc
da duoc ¢ dinh, co thé xac dinh cong suit yéu cdu bang cach tim trén dudng thang song
song voi tryc tung di qua diém lam viéc t6i giao dlem vo1 duong déc tinh cong suat (BHP).
Pudng nam ngang qua giao diém voi duong cong suat s& dan téi cong sudt yéu cau trén truc
tung bén phai. Trén nhimng duong dic tinh d vé ciing thé hién hiéu suat quat.
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Hinh 3. P6 thi hiéu suit quat (BEE India, 2004)

1.2.3 Cac dic tinh ctia hé théng va do thi quat

V6i bat clr hé théng quat nao, trd lyc voi dong khi (ap suit) s& ting khi luu lugng khi ting.
Nhu d3 néi trén, tro luc ti 18 voi bac hai caa luu luong. C6 thé xac dinh duoc ap sudt hé
théng can ¢ nhitng mirc luu lwong khac nhau va c6 thé vé “dudng dic tinh hiéu suit ciia hé
thdng” (goi 1a SC) (xem hinh 4).

Puong do thi ctia hé thdng c6 thé dugc vé trong phan do thi ctia quat dé chi ra diém “A” 1a
diém hoat dong trén thuc té cua quat, tai d6 hai duong cong (N; and SC,) giao nhau. Piém
hoat dong nay cé luu lugng khi Q; véi ép suat P;. Mot quat hoat dong ¢ hiu suét do nha
cung cép dua ra cho mot tdc do quat cu thé. (56 thi hiéu suét cua quat cho théy duong dac
tinh hiéu sudt ung véi cac seri quat). O tbc do quat N, quat s& hoat dong doc theo dudng
cong hiéu suat N, cho trong hinh 4. Piém hoat dong trén thuc té cta quat trén dudng cong
nay phu thudc vao tro luc cua hé thong; tai diém “A” hoat dong cua quat 13 luu luong (Q)) va
ap sudt (P)).

C6 hai phuong phap dé giam luu lwong khi tir Q; xudng Q»:

= Phuong phép thir nhat 1 gi6i han luu lugng khi bang cach dong mét phan van tiét luu
cua hé théng. Céch nay s€ tao ra duong d¢ thi hiéu suat ctia hé théng moi (SC,) tai d6 ap
suat yéu s& 1on hon ddi voi bat ctr luu luong nao. Quat s& hoat dong & diém "B" tao ra
lru lwong can thap hon Q, voi ap sudt cao hon, Ps.
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*  Phuong phap thtr hai dé giam luu luong 13 giam tde do tir N; xudng N,, giit van mo
hoan toan. Quat s€ hoat dong tai diém "C" tao ra luu lugng Q. tuong tu, nhung & ap sut
thap hon, Ps. Vi vay, giam toc do quat 1a phuong phap hiéu qua hon dé giam luu luong
vi yéu cau cong suat thip hon va tiéu thy it ning luong hon.

=N, _.—- Fan Curves

System Curves .

Pressure U

- —
-
[

Air Flow

1.2.4 Cac dinh luit vé quat

Quat hoat dong theo mét tap hop cac dinh luat co thé doan trude lién quan dén tc do, cong
suit va ap suat Mbi thay d6i veé toc do (vong/phut) cua quat s€ thay ddi c6 thé doan dugc vé
thay d6i ap sut day va cong sudt yéu cau dé quat hoat dong voi tbe d6 méi. Hinh 5 minh hoa

diéu nay.

Flow = Speed Pressure =« (Speed)"‘ Power (Speed}s
100 1009 100%,
w .
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02 N2 SP2 \ N2) k2 | N2
Varving the RPM by I10% | Reducing the RPM by 10% | Reducing the RPM by
decreases or increases air | decreases the static | 10% decreases the power
delivery by 10%. pressure by 19% and an | requirement by 27% and
increase in RPM by 10% | an increase in RPM by
increases the stafic | 10% increases the power
pressure by 21 %. reguirement by 33%
Where @ — flow_ SP — Static Pressure, KWW — Power and N — speed (RPM)
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Hinh 5. Téc d9, ap suit va cong suit ciia quat (BEE India, 2004)
2. CAC LOAI QUAT VA QUAT CAO AP
Phan nay tom tit vé cac loai quat va quat cao ap.
2.1 Cac loai quat

C6 hai loai quat. Quat ly tam st dung mét banh cong tac quay dé dich chuyén dong khi theo
phuong tiép tuyén véi banh cong tac. Quat huéng truc dich chuyén dong khi doc theo truc
quat.

2.1.1 Quat ly tim

Quat ly tam (Hinh 6) tang toc do cia mot dong khi bang banh cong tac. Toc do ting lién tuc
t6i khi dén cudi canh dan va chuyén thanh a ap sudt. Nhiing quat loai nay co thé tao ra ap sut
cao, pht hop véi cac diéu kién hoat dong khic nghiét, nhu hé thong lam viéc ¢ nhiét do cao,
dd Am hodc dong khi ban,vv... Quat ly tAm dugc phan loai dua trén hinh dang canh quat,
dugc tom tat trong bang 2.

Bang 2. Pic tinh ciia cac loai quat ly tim khac nhau (theo US DOE, 1989)

Loai quat va Uu diém Nhugc diém
canh quat
Quat Iy tdm véi | = Thich hop vdi ap suét tinh cao (1én t6i = Chi thich hop véi toc do luu
canh bang toa 1400 mmWC) va nhiét d6 cao lwong thap-trung binh
tron = Thiét ké don gian, phii hop véi cac thiét
(Hinh 7) bi ting dung chuyén dung.

= (C6 thé hoat dong & luu luong thap ma

khong bi rung dong 16n

= PJ bén cao

= Hiéu suat dat 75%

= C6 khoang ho banh cong tac - vo quat
lon, thich hop véi nhiing dong khi c6 lan
hat rin (bui, miu go va mau kim loai)

Quat canh cong | = Co thé dich chuyén luu luong khi 16n voi | = Chi phit hop véi cac thiét bi img

nghiéng vé phia ap suét thap dung dich vu lam sach ma

trudc, voi cac = Kich thudc tuong ddi nho khong & ap suit cao va diéu kién
canh quat cong | = D on thip (do toc d6 cham) va phu hop khic nghiét

huéng vé phia v6i cac thiét bi tng dung diéu hoa khong | = Kho diéu chinh chinh x4c ning
trudc (Hinh 8) khi, gia nhiét, thong gio6 suét quat

= Can lwa chon k¥ phan dan dong
dé tranh truong hop qua tai dong
co vi duong dic tinh cong suit
tang nhanh theo luu lugng.

= Hiéu suat nang lugng tuong ddi
thip (55-65%)

Quat doc vé phia | = C6 thé hoat ddng véi ap suét tinh thay doi | = Khong phi hop voi dong khi

Huréng dan sir dung néing lwong hiéu qua trong nganh céng nghiép Chdu A — 6
www.energyefficiencyasia.org © UNEP




Thiét bi sir dung dién: Quat va Quat cao ap

Loai quat va Uu diém Nhuoe diém

canh quat

sau, voi cac canh (va khong lam dong co qua tai) ban (vi hinh dang quat gay tich
nghiéng veé phia | = Phu hop khi hé théng hoat dong ¢ Iuu tu bui trén canh)

sau hudng voi luong khi cao va khong 6n dinh = Quat canh nang kém 6n dinh
hudng quay: = Thich hop véi iing dung thong gidé cudng hon do lyc nang tao boi mdi
canh béng, canh buc canh c6 thé chénh léch

cong, va canh = Quat canh bang ving chac hon = Quat canh nang mdéng chong
nang (Hinh 9) = Quat canh cong hi¢u qué hon (hon 85%) mon

= Quat canh nang mong 13 hiéu qua nhat

Hinh 6. Quat ly tam
(FanAir Company)

Hi
nh

Qu
at
ly

A

ta

canh toa tron (Canadian Blower)

Hinh 8. Quat canh cong nghiéng vé phia
trudce
(Canadian Blower)

Hinh 9. Quat nghiéng vé phia sau
(Canadian Blower)

2.1.2 Quat huéng truc

Quat huéng truc (Hinh 10) dich chuyén dong khi doc theo truc quay ciia quat. Loai quat nay
c¢6 thé so sanh voi canh quat cua mdy bay: Canh quat tao ra lyc nang khi dong day dong
khong khi. Quat loai nay pho bién trong cong nghiép vi chung ré va gon nhe. Cac loai quat
huéng truc chinh (quat ddy, quat hudéng truc dang dng va quat hudng truc dang canh gat)

dugc tom tit trong bang 3.

Bang 3. Pac tinh cia cac loai quat hwdéng truc khac nhau (theo US DOE, 1989)
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Loai quat va
canh quat

Uu diém

Nhuwoe diém

Quat ddy (Hinh
11)

Tao ra tbc d6 luu lugng cao hon & 4p suat thip

Khong lap voi cac duong dng dai (vi tao ra ap sudt thap)
Ré tién nho cdu tao don gian

Dat hiéu sut tdi da, v6i ap sudt ddy gin bang ap suat khi
quyén, va thuong duoc sir dung cho cac ng dung thong
gi6 trén mai nha, xudng

Co thé tao ra dong nguoc chiéu, rat thich hop véi cac tng
dung thong gio

= Higu qua st
dung nang
luong tuong ddi
thip

= Kha dn

Quat hudng truc
dang ong, mét

Ap suat cao hon va hiéu suat cao hon quat day
Thich hgp véi &p suat trung binh, cac thiét bi rng dung

= Tuong ddi dat
= Tiéng On trung

quat day dugc tde do dong cao, v.d cac lép dat HVAC binh
dit trong xy lanh | = Co thé nhanh chong tang 1én t6i toc do dinh muc (nho = Hi¢u qua stir
(Hinh 12) khéi luong quay thap) va tao ra luu lugng ngugc chiéu, dung nang
phu hop voi rt nhiéu thiét bi tmg dung thong gio luong twong ddi
= Tao 4p suit du dé vuot qua duoc nhitng ton that duong thap (65%)
6ng va hiéu qua khong gian, thich hop voi nhiing thiét b
ung dung xa khi
quat hudng = Thich hop v&i ap suat trung binh - cao(1én t&i 500 mm cot | = Tuong doi dat

truc dang canh
gat (Hinh 13)

nuéc), nhu quat cap lidu & 10 hoi

C6 thé nhanh chong tang 1én t6i tdc d6 dinh murc (nho
khéi luong quay thap) va tao ra luu lugng nguocchiéu,
phu hop voi rat nhleu thiét bi ung dung thong gid

Thich hop ndi truc tiép véi truc cua dong co

Str dung nang luong hiéu qua nhat (1én t6i 85% néu dugc
trang bi véi quat canh nang va khoang hd nho)

so véi quat day

Hinh 10. Quat hudéng truc (NISCO)

Hinh 11. Quat day (FanAir Company)
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Hinh 12. Quat hudng truc dang 6ng Hinh 13. Quat huéng truc dang canh gat
(NISCO) (NISCO)

2.2 Cac loai quat cao ap

Quat cao ap co thé dat duoc ap suit cao hon quat rat nhiéu, 1én dén 1,20 kg/cmz. Chung ciing
duoc st dung dé tao ra ap suat am cho h¢ thong chan khong cong nghiép. Quat cao ap ly tam
va quat cao ap thé tich 1a hai loai quat cao ap chinh, duoc mé ta duéi day.’

2.2.1 Quat cao ap ly tam

Quat cao ap ly tim trong giéng nhu bom ly tdm hon la quat. Banh cong tac la loai dugc
truyén dong bang banh rang va quay voi téc do 15.000 vong/phut. O quat cao ap nhiéu cap,
khong khi duoc gia toc khi di qua mdi banh cong tac. O quat cao ap mot cap, khong khi
khong quay nhiéu vong vi vy hiéu qua cao hon.

Quat cao 4p ly tim thudng hoat dong vai ap suit 0,35 — 0,70 kg/cm?, nhung ciing c6 thé dat
ap suat cao hon. Mot dic diém 1a Iuu lugng khi c6 xu hudng giam nhanh khi ap suat hé thong
tang, day co thé 1a nhugc diém & nhitng hé théng van tai vat liéu phu thudc vao luu lugng khi
6n dinh. Vi vay, quat cao 4p ly tim thudng duoc str dung nhiéu nhit ¢ cac thiét bj kho bi tic
ngén.

2 Phén 2.2 dya trén Tai liéu Hudng dén sir dung ning lugng hi¢u qua (2004), Chuong 5, trang 93-112, véi su ddng y cua
Cuyc Su dung nang luvong hi¢u qua, Chinh phit An B9
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| Hinh 14. Quat cao ap ly tAm (FanAir Company) \

2.2.2 Quat cao ap thé tich

Quat cao ap thé tich co cac roto “bay” khong khi va day theo thanh vo quat. Nhimg quat cao
ap nay cung cap luu luong khi khong ddi ké ca khi ap sudt hé thong thay d6i. Quat cao ap
loai nay dac biét thich hop vOi nhitng hé théng d& bj tac ngén, vi no co thé tao ra 4p suat du
(thuong Ién to1 1,25 kg/cm?) dé thdi bo nhitng tap chat lam tic ngén. Chung quay chdm hon
nhiéu so véi quat cao ap ly tdm (v.d. 3.600 vong/phut) va thuong dung bd truyén dai dé thuc
hién thay déi toc do.
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3. DPANH GIA QUAT VA QUAT CAO AP

Phén nay néi vé cach danh gia hiéu suét cta quat va co thé duoc ap dung voi quat cao ap.”
3.1 Hiéu sudt/két qua hoat dong cia quat 1a gi?

Hi¢u sudt ctia quat 1a ti sd giira cong sut truyen cho dong khi (cong sudt hiru ich) va cong
suat do dong co cung cap cho quat (cong suét toan phan) Cong suat cua dong khi 1a tich so
ctia 4p suat va luu luong, duoc hiéu chinh dé dat dugc nhat quan vé thir nguyén.

Mot thudt ngtr khac vé hiéu suét thuong dugc sir dung & quat 1a hi¢u suét tinh, st dung ap
suat tinh thay cho ap suat toan phan dé¢ danh gia hi¢u suat. Khi danh gia hiéu suat cua quat,
can bi€t xem thuat nglr nao vé hi¢u suat dang dugc sir dung.

Hiéu suét quat phu thudc vao loai quat va banh cong tac. Khi luu lugng tdng, hi¢u suét tang
lén dén mot mirc nhat dinh (“hiéu suat dinh”) rdi giam xudng khi luu lugng tiép tuc ting
thém (xem hinh 15). Hi¢u suét dinh thay ddi voi cac loai quat ly tm va hudng truc dugc cho
trong bang 2.

' Airfoil Type of fan Peak Efficiency
B Backward Range
i . Centrifugal Fan
3 Radial Airfoil, backward
= B 79-83
[ curved/inclined
Modified radial 72-79
Radial 69-75
Tubular =
Pressure blower 58-68
Forward curved 60-65
Fopwrard Axial fan
Vanaxial 78-85
- Tubeaxial 67-12
Flow Rate Propeller 45-50
Hinh 14. Hi¢u suat theo luu toc Bang 4. Hiéu suit ciia cac loai quat khac
(BEE India, 2004) nhau
(BEE India, 2004)

Hiéu suét quat thuong dugc danh gia bang mot dd thi cho thiy cac mirc ap suat khac nhau do
quat tao ra va cong suat yéu cau tuong tmg. Thong thudng, cac nha san Xudt cung cap nhing
duong dic tinh hiéu suat cua quat. Rat can hiéu rd mbi quan hé nay de thiét ké, tim chon va
van hanh hé thong quat va la yéu t then chét trong viéc lya chon quat ti wu.

3 Phén 3 dua trén tai lidu Hirdng dan Sir dung ning lwong hiéu qua (2004), Chuong 5, trang 93-112, v&i su cho phép ciia
Cuc Str dung ning lwong higu qué, chinh phu An D
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Thiét bi sir dung dién: Quat va Quat cao ap

3.2 Phuong phap luian danh gia hiéu suit ciia quat

Trude khi tinh toan hiéu sut cta quat, can do cac thong s6 hoat dong, bao gdm vén toc dong
khi, cdt 4p, nhi¢t d§ dong khi trén quat va cong suat dau vao ctia dong co dién. D€ c6 duoc
nhting so li€u chinh x4c, can chu y cac yéu to sau:

= Quat va cac thanh phan lién quan dang hoat dong ¢ toc do dinh murc.

= Hoat dong trong cac di€u kién on dinh vé nhiét do, mat dg, trd lyc h¢ thong, vv....

Duéi day 1a mot s bude danh gia hiéu suat quat

Buworc 1: tinh todn ty trong khi

Budc dau tién 1a tinh toan ty trong khi str dung phuong trinh dudi day:

Ty trong khi (y) =273 x 1,293
273 +t°C

Trong d6, t °C = Nhiét d6 cta khi tai khu vuc lap quat

Buéc 2: Do vin téc khi va tinh van téc khi trung binh

Co thé do van tde khi véi mot 6ng hé mot dau va ap ké, hodc thiét bi cam ung luu luong
(cong cu chénh 4p), hodc may do tdc do gié chinh xéc. Hinh 15 mo6 ta cach do ap suat dong
bang cach st dung 6ng ho mot dau va mot ap ké. Ap suat toan phan dugc do nho su dung
ong trong cua 6ng hd mot dau con ap suat tinh do bang dng ngoai ciia dng ho mot dau Néi
ong trong va ong ngoai voi ap ke ta do dugc 4p sudt dong (1a chénh ap giita ap suét toan
phan va 4p suét tinh). Dé do van tdc thap, nén sir dung mot ap ké ddc thay vi ap ké hinh chi
U. Thong tin thém vé ap ké xem trong phan Thiét bi do.

: - = Eh
— =— Pitot-static tube
Alr
flow |
' | Duct wall
i
Eight 0.04-in. holes
90 deg from air Tlow
Gircling outer wbe
1 TP 15P
|
VP
Manometer

Hinh 16. Po vén téc sir dung 6ng hé mot diu
(BEE India, 2004)

Tinh vén tdc khi trung binh bang cach ldy cac gia tri ap sudt dong do dugc qua mit cat cia
ong, st dung phuong trinh sau (luu y: khong lay trung binh dp suat dong ma lay trung binh
van toc!):

Huréng dan sir dung néing lwong hiéu qua trong nganh céng nghiép Chdu A — 12
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Thiét bi sir dung dién: Quat va Quat cao ap

- - Cp x J2=98l=Ap=y
Velocity v. m's = F \Ill[ L

I
Fl

Trong do:
C, = Hang s6 6ng, 0,85 hodc do nha san xut cung cip
Ap = Ap suét chénh léch trung binh do véi dng hé mot dau bang cach do tai mot
s0 diém trén toan b tiét dién cua ong.

y = Mt do khong khi hodc khi tai diéu kién kiém tra

Buwéc 3: tinh todn mirc luu thong thé tich

Budec thir ba 1a tinh toan mtre luu thong thé tich, nhu sau:

* Tinh duong kinh dng (hodc chu vi tir d6 udc tinh ra duong kinh).

= Tinh toan luu lwong khi/khong khi trong dng, theo mdi twong quan sau

Volumetric flow(Q).m" | sec = Velocity,V (m/sec) x Area(m®)

Budc 4: Do cong sudt clia djng co truyén dpng
Cong suat cua dong co truyen dong (kW) co the duoc do bang thiét bi phan tich tai. Cong
sudt nay nhan voi hiéu sudt dong co s& ra cong suit hitu dung cua quat.

Buéc 5: Tinh higu sudt quat
Hiéu suat co va hiéu suat tinh cta quat tinh nhu sau:

a). Hi¢u suat co:

Volumeinm’ [ sec® Ap(total pressure) immmWC
Fan Mechanical Efficiency (Myeenmmica )- 10= J = '1 *100
mechani 102* power input to_fan shaftin k¥

b) Hiéu sudt tinh, twong tu trén ngoai trir 4p suat dong dau ra khong dua vao 4p suét tinh cta
quat.

. Volumeinm® [sec® Ap (static pressure) in mmWC

Fan Static Efficiency (1], ). Ye= x 100

102%* power input to fan shaftin kW
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Thiét bi sir dung dién: Quat va Quat cao ap
3.3 Nhitng khé khiin trong viéc danh gia hiéu suit ciia quat va quat cao ap

Trén thyc té, khi danh gia hiéu suét cua quat va quat cao 4p thudng hay gip phai mot s van
dé sau:

= Khong co cac dir ligu vé thong sé ciia quat: Cac thong sO cia quat (xem bang tinh 1) rat
can thiét dbi v6i viéc danh gia hidu suat clia dong co. Phan 16n cac doanh nghiép khong
luu trir cac dir liéu nay mot cach hé thdng hodc khong co dir lidu nay. Trong truong hop
d6, kho c6 thé danh gia chinh xac ty 1& phan trim tai lién quan dén luu luong hodc ap
sut. Cac thong sb ctia quat phai dugc thu thap tir nha san xuét thiét bi va luu tri.

= Khé khdn trong viéc do vin téc: Do van tdc trén thuc té 13 mot nhiém vu khé khan trong
danh gia hiéu sut cia quat. Trong hau hét cac trudng hop, vi tri dng gay khé khin cho
viéc do, co khi khong thé xem xét dng & ca hai phia. Khi d6, ap suat dong co thé do ¢
giita 6ng va diéu chinh bé'mg céch nhan véi hé s6 0,9.

= Higu chuin ( Calibration) ong ho dau, dp ké, mdy do toc dj gié va cdc thtet bi do khong
chudn: Can hi¢u chuan tat ca cac thiét bi do, ké ca dung cu do cong suat dé tranh dénh
gia quat va quat cao ap khong chinh xac. Khong nén thuc hién danh gia bang cach ap
dung h¢ s6 diéu chinh dé bu lai viéc sai sb do.

= Bién djng ciia cdc thong sé qud trinh trong khi kiém tra: Néu c6 sy bién dong 16n cac
thong s6 qua trinh do duogc trong khi do kiém, két qua danh gia hiéu suat s& trd nén kém
tin cay.

4. CAC GIAI PHAP SU DUNG NANG LUQNG HIEU QUA
Phan nay néu cac giai phap sir dung nang luong hiéu qua cho quat va quat cao ap.
4.1 Chon quat thich hop

Khi lwa chon quat can chil y dén céc yéu t6 sau (US DOE, 1989):

=  Tiéng 6n

= Téc d6 quay

=  Céc dac tinh dong khi

= Dainhiét do

*  Bién dong trong diéu kién hoat dong

= Han ché vé khong gian va so do bd tri hé théng

= Chi phi mua sim, chi phi van hanh (quyét dinh boi hiéu suit va bao tri), tudi tho hoat
dong

Trén nguyén tac chung, can biét rang dé nang cao hiéu suit cua hé thdng quat, cac chuyén gia
thiét ké va can bo van hanh phai nam rd chirc nang cua cac thiét b trong hé thong Céch “tiép
can hé thong doi hoi phai biét duoc su tuong tac gilra cac quat voi cac thiét bj hd trg hoat
dong cua quat, va v6i cac thiét bi ma quat phuc vu. Str dung “tiép can hé thong” trong qua
trinh lwa chon quat s& gitp mang lai mot hé thdng b6t 6n hon, hiéu qua hon va dang tin ciy
hon.

Mot van dé thuong gip 1a cac cong ty mua quat qua 16n cho nhu cau sir dung. Quat qua 16n
s& khong hoat dong & diém dat hiéu suét t6i da (BEP) va trong mét sb trudng hop, cac quat
nay hoat dong khong on dinh do diém lam viéc trén duong dac tinh ap suat-luu lugng cua
Huréng dan sir dung néing lwong hiéu qua trong nganh céng nghiép Chdu A — 14
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Thiét bi sir dung dién: Quat va Quat cao ap

quat. St dung quat qua lon gay tén thém ning luong, tiéng on khi cao va ting tmg suit cua
quat va hé thong. Hau qua 13, quat qua c& khong chi ¢6 chi phi dau tu va van hanh dit hon
ma chung con gay ra cac truc trac hé thong Cac giai phap kha thi bao gdém: thay thé quat,
thay thé dong co, hoic st dung dong co diéu khién vo cap.

4.2 Giam tré lwe ciia hé thong

Phan 1.2 di néi vé dd thi tré luc cta hé théng va dd thi quat. Quat lam viéc tai diém ma
duong dic tinh tré luc cia hé thong cit dudng dic tinh quat. Trd luc cia hé thong dong vai
tro quan trong trong viéc xac dinh hi¢u sudt va hoat dong cua quat. Tro luc cia hé thdng
cling thay dbi tuy theo quy trinh. Vi du nhu, viéc can bam hodc dn mon trong ong lam thay
d6i trd luc cua hé thong. Trong mét s6 truong hop, thay doi thlet bi, cai tao duong éng ciing
lam chuyén dich dang ké diém hoat dong, lam giam hiéu suat (xem hinh 2). Trong trudng
hop d6, dé duy tri hiéu suat ciia quat nhu trudc, can phai thay quat.

Vi vay, can thuong xuyén kiém tra tré luc cua hé théng, va kiém tra k¥ hon khi c6 dy dinh
cai tao, va phai thuc hién cac bi¢n phap de duy tri hoat dong hi€u qua cua quat.

4.3 Hoat dong & gan diém dat hiéu suit toi da

Phan trudc di dé cap rang hiéu suét quat ting khi luu luong tang t61 mot diém nhat dinh rdi
giam khi luu luong tang thém. Diém dat hiéu suit t6i da duoc goi 1a hiu suat dinh hodc
“Piém dat hiéu suit t6i da” (BEP). Thong thudng, diém nay gin voi ning suit dinh mirc cia
quat ing v6i téc do thiét ké nhat dinh va tré lyc hé thdng. Sai 1éch ddi v6i diém dat hiéu suét
t6i da s& lam tang ton that va giam hiéu suat.

4.4 Thwong xuyén bao tri quat

Dé duy tri mirc d hi¢u suat ciia quat, can bao tri thuong xuyén. Cac hoat dong bao tri bao
gom (US DOE, 1989):
Kiém tra dinh ky tat ca cac c4u thanh ciia hé thong
= Boi tron va thay thé 6 do
=  Cing dai va thay day dai
=  Stra chira hoac thay dong co
= Lam sach quat

4.5 Pi¢u chinh hru lwgng khi

Thong thuong, quat da lap dat hoat dong ¢ tbc d6 khong doi. Nhung trong mot s6 tinh huong,
téc do quat co thé thay ddi, vi du nhu can thém luu luong khi khi duong 6 dng méi dugc bd
sung, hoac can it luu lugng khi hon vi quat qua c¢d. C6 mot s6 cach dé giam hodc diéu chinh
luu lugng khi cua quat. Nhimg cach nay dugc tom tit trong bang 5 kém theo so sanh cong
suat day tai tmg voi luu luong toi da (%) voi cac giai phap kiém soéat luu lugng khac nhau
(hinh 17).
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120

100

80 1

60 7

Percent of Full Load Power

40 7

20

Percent of Full Flow

Hinh 17. Mikc tiéu thyu cong suit twong &ng véi cac giai phap diéu chinh lwu lwong
(US DOE, 1989)

1470 FEM 1181 FFM

14 kW

Hinh 18. Thay dbi kich thudc puli (BEE India, 2004)
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Thiét bi sir dung dién: Quat va Quat cao ap

Bang 5. So sanh cac phwong phap khac nhau dé diéu chinh luu lwong quat (theo DOE,

1989, and BEE, 2004)

Loai diéu chinh lru lwong

U'u diém

Nhuwoc diém

Thay doi puli: giam kich
thudc puli truyén dong/dong
co

= Tc d6 giam 6n dinh

» Giam str dung nang lugng (xem vi du
hinh 18: mdi mirc giam 2 inch ctia
puli s& gitp tiét kiem 12 kW)

= Quat co thé hoat dong
v6i nhing thay dbi toc
do

* Quat phai duoc dan
dong bai bo truyén dai
chit V hodc boi dong co

Van tiét luu: giam luu luong
va tang ap suat dong khi cap
cua quat

* Ré tién
= D& lap dat

= Cho phép diéu chinh
nhung han ché

= Giam luu lugng nhung
khong giam tiéu thu
nang lugng

= Chi phi vén hanh va bao
tri cao hon

Cénh hudng dong: tao ra
dong xoay cung chiéu quay
cua quat, thu hep goc gitra
khi vao va canh quat, nho
vy giam tai, ap suat va luu
lugng cia quat

= Nang cao hiéu suét quat vi gitip giam
ca tai quat va luu lwong khi cap

= Hiéu qua vé mit chi phi khi diéu
chinh luu lugng dong khi trong
khoang 80-100% luu lwong tdi da.

* Kém hiéu qua hon véi
lru luong khi thap hon
80% luu luong toi da

Quat diéu chinh goc nghiéng
canh: chinh goc nghiéng
gitra khi vao va canh quat
béang cach nghiéng cac canh
quat, nho vay giam ca tai
dong co va luu lugng khi

= C6 thé duy tri hiéu suét cao cua quat
trong mot dai cac diéu kién hoat dong
rong.

* Tranh dugc van dé cong hudng nho
duy tri tc d6 quay binh thuong

» (6 thé hoat dong trong diéu kién tir
khong tai t6i dy tai ma khong c6 van
dé gi.

= Chi ap dung dugc véi
mot sb quat hudng truc.

= Bi bam bui ban néu cac
chét ban tich tu trong bd
tac dong co khi diéu
khién goc nghiéng canh
canh

= Hoat dong & murc tai
thap trong mot thoi gian
dai s& 1am giam hé s6
cong suat va hidu suat
dong co, do do lam mét
loi thé vé hiéu suat va co
nguy co bi phat hé $6
cos¢ thip

B diéu khién toc do vo cap

(VSD): giam téc d6 quat cho

phu hgp véi mirc gidm luu

lwong yéu cau

= Cac bo diéu khién toc do
v cp co: 1i hop thuy luc,
khép nbi thuy lyc, banh
dai va day dai diéu chinh
duoc

= Cac bo diéu khién toc do
vo cép dién: dong dién
xody, b diéu khién dong
co roto diy quan, va bo
diéu khién bién tan
(VEDs: thay ddi toc do

= La cach diéu chinh luu lugng hiéu
qué nhat.

= Cho phép diéu chinh toc d6 quat
trong mét dai lién tuc

V6i cac bd didu khién tde do vo cap:

= Piéu chinh luu lwong dé dang va hiéu
qua

= Nang cao hiéu suét cua quat trong dai
diéu kién hoat dong rong

= C6 thé lap vé6i nhitng dong co nho
gon dang co.

= Khong c6 tryc trac do dong bui

= Giam ton that ning luong va chi phi
nhd giam luu lugng tong cia ca hé
thong

» Cac bo diéu khién tdc do
vo cap co khi d& gap van
dé bam bui ban.

= Chi phi dau tr ban dau
16n

Huréng dan sir dung néing lwong hiéu qua trong nganh céng nghiép Chdu A —

www.energyefficiencyasia.org

© UNEP

17




Thiét bi sir dung dién: Quat va Quat cao ap

Loai diéu chinh lvu lugng

U'u diém

Nhuwoc diém

quay cua quat bang cach
diéu chinh tan so dién
cung cap)

Bom da cap

= Dicu chinh luu lugng higu qua
= Thich hgp néu chi can hai toc d6 co
dinh

= Can chuyén tir toc do
nay sang toc do khac

= Chi phi dau tur c6 thé 1a
mot tré ngai

Van tiét luu dia: thay doi do
rong cua banh cong tac vdi
dong khi

= Thiét ké don gian

* Chi kha thi véi mot s6
thiét bi rng dung

Vian hanh quat song song:
dung hai quat song song thay
vi dung mét chi€c lon

= Hiéu suat cao vi cac thay doi 1on vé
nhu cau ctia hé thong

» Du thra quat giup giam kha nang
phai ngung hoat ddng vi truc trac
hoic bao tri ngoai du kién

» Hai quat nhd hon s€ ré hon va c6 hiéu
sudt cao hon mot quat 16n twong
duong.

= C6 thé sir dung vé6i cac cach diéu
chinh luu lwong khac dé ting muc do
linh hoat va d¢ tin cay

= Chi 4p dung khi quat co
thé hoat dong véi tro luc
thap trong diéu kién tro
Iuc rat thap, gin bang ap
suat khi quyén (Xem
hinh 19)

Van hanh quat ndi tiép: sir
dung nhié€u quat theo cach
sap x&p hut-day

= Ap suét 6ng trung binh thap hon

= Giam tiéng 6n

= Giam yéu cau hd trg v& céu trac va
dién.

= Thich hop véi cac hé thong dng dai,
sut 4p gitra cac thanh phan trong hé
thdng 16n, hodc tré lyc 16n

* Khong thich hop voi hé
thong c6 tro luc thap
(Xem hinh 19)
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Thiét bi sir dung dién: Quat va Quat cao ap

Hinh 19. Van hanh quat song song va ndi tiép (BEE India, 2004)

5. DANH SACH SANG LQC GIAI PHAP
Phan nay néu cac giai phap sir dung ning luong hiéu qua quan trong nhat

= Sir dung duong dng tron, nhin dé lay khi vao

= Tranh phan phdi luu luong kém & bd phén vao cia quat

»  Giam thiéu vat can & bd phén vao va ra cua quat

* Thuong xuyén lam sach mang, bd loc va canh quat

»  Giam thiéu toc do quat

=  Str dung day curoa phing hodc trugt thap dé truyén cong suat

=  Thuong xuyén kiém tra do cing cia diy curoa

= Loai b6 cac puli banh ring bién doi

= Sir dung bo diéu khién toc do v6 cap cho nhiing tai quat bién d6i

= Str dung dong co hiéu qua vé mit ning luong cho nhimg van hanh lién tuc hodc gan nhu
lién tuc

= Loai bo ro ri trong dudng dng

=  Giam thiéu chd udn trong duong dng

= Tit quat va quat cao ap khi khong can thiét

= Giam t6c do quat bang cach diéu chinh dudng kinh puli véi dong co qua c&

=  Str dung canh hudng dong thay cho diéu chinh bang van xa

= Thay banh cong tac bang nhua gia c6 thuy tinh/kim loai bang banh cong tac FRP ¢6 hiéu
qua sir dung nang luong cao hon véi thiét ke nhu ¢ mdy bay

= C6 gang véan hanh quat ¢ gan mirc hiéu suat toi da (BEP)

= Giam ton thét truyén tai bang cach sir dung cac dai phang co hiéu qua su dung nang
luong cao hodc dai hinh thang c6 go thay cho loai dai hinh thang truyen thong.

= Giam thiéu tr¢ lyc ctia hé thong va sut ap bang cach cai tao hé thong ong

= DPam bdo do dong truc gitra h¢ thong truyén dong va bd diéu khién

=  Pam bao chat luong dién cung cap cho bd diéu khién dong co

* Thuong xuyén kiém tra do rung dé du doan nhimg hong hoc nhu do 6 d&, khong dong
tryc, mét can bang, 16ng 1éo & vi tri dat, vv...
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6. CAC BANG TiNH

Phan nay bao gom céc bang tinh sau:

= Thong so k¥ thuat cia quat va quat cao ap
* Tinh toan hi¢u suat quat va quat cao ap

Bang tinh #1: THONG SO KY THUAT CUA QUAT VA QUAT CAO AP

STT Thong s6 Pon vi Quat/ quat cao 4p
1 2
1 Hinh dang
2 Loai (Doc truc/Ly tam)
3 Luu luong xa M>/h
4 Cot 4p tao ra MmWc
5 Xt 1y chat luu
6 Mat d6 chit luu Kg/m’
7 Ham luong bui Mg/m’
8 Nhiét d¢ chét luu °c
9 Kiéu diéu khién luu luong
10 Dai diéu khién luu luong %
11 Cong suat vao clia quat KW
12 Téc do quat Vong/phiit
13 Hiéu suit dinh mirc cia quat %
14 Cong suat tiéu thy cy thé KW/(m’/h)
15 Pdng co quat
Cong suit dinh mirc KW
Dong day tai Ampe
Téc d6 dinh muc Vong/phut
Dién ap cip Von
Hiéu suat dinh mirc %
He¢ s6 cong suat dinh mirc
Tan sO cép HZ
16 Loai 0 d&
Quat (Dau khong dan dong)
Quat (Pau din dong)
Pong co (Pau khong dan
dong)
DPong co (Pau dan dong)
17 Cép boi tron
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Bang tinh 2: TINH TOAN HIEU SUAT CUA QUAT VA QUAT CAO AP

STT | Thong s6 Pon vi Quat/ quat cao ap
1 2
1 Luu luong chat luu (trung binh) (Q) m’/s
(do bang dng hd mot dau tai bo
phan xa cua quat)
2 Ap suat hat mmWC
(do & dau vao cua quat sir dung ap
ké kiéu 6ng chix U)
3 Ap suat day (do ¢ bd phan xa cua mmWC
quat su dung ap ké kiéu 6ng chix U)
4 Tong ap suat tinh (AP) [3-4] mmWC
5 Tong ap suat chénh léch (dP) mmWC
(do bang 6 ong hé mot dau bang cach
do tai mot s6 diém trén mit cach
ngang ong)
6 Hing s6 ong ho mot dau (Cp)
7 Dién tich mit cat ngang ong (A) M?
8 Nhi¢t d0 ctia moi truong long °c
(do tai bo phan vao cua quat bang
nhiét ké)
9 Mat do moi truong 1dng (r) kg/m’
(1ay tir s6 liéu chuan va hiéu chinh
v6i nhiét 46 hoat dong/diéu kién ap
suit)
10 Cong suat vao ciia dong co (P) (do | kW
tai co cau chuyén mach st dung tim
panen hodc dong hd do ning luong
cam tay/bd phén tich ning lugng)
11 Cong suat vao truc (P1) %
(P x hiéu suat dong co X hiéu suat
truyén tai)
12 Tan sb cung cip Hz
13 Cong suat vao clia bom kW
14 | Van toc khi/khong khi (V) m/s
[= (CpxV(2x9,81xdPxr)]/r
15 | Toc do dong (Q) (= V x A) m’/ s
16 | Hiéu suit co hoc cta quat (nF) %
(QxAP)/(102xP1) x 100
17 | Tiéu thu cong suét cu thé (P/Q) kW/(m’/ s)
18 % Tai dong co theo trong sd cong %
suét
19 % tai quat theo trong so lu'u lugng %
20 % tai quat theo trong s0 tong ap suét | %
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Bureau of Energy Efficiency (BEE), Government of India. Energy Efficiency Guide Book,
chapter 5, p 93-112. 2004

Canadian Blower. Industrial Fans and Blowers,
www.canadianblower.com/blowers/index.html

FanAir Company, product presentation. www.fanair.com/products.pdf

Ganasean, Indian Institute of Technology. Fans, Pumps and Compressors

Northern Industrial Supply Company (NISCO), Products — Fans and Blowers, New York
Blowers. www.nisco.net/nyb.html

US Department of Energy (US DOE), Energy Efficiency and Renewable Energy, 1989.
Improving Fan System Performance — a sourcebook for industry
www l.eere.energy.gov/industry/bestpractices/pdfs/fan_sourcebook.pdf
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Ban quyén

Copyright © Chwong trinh moi truong lién hop quoc (ndm 2006)

An ban ndy cé thé tai xudt ban todn bé hodc motphan vd cho bat ky muyc dich gido duc hay phi lpi nhudn nao ma khéng cé

sw cho phép dac biét tir nguoi gii ban quyen véi diéu kién phai néu nguon cia an ban. UNEP mong mng s€ nhdn duoc ban
sao ciia bt ky dn ban nao c6 sir dung dn ban nay nhw nguon théong tin. Khéng sir dung dn ban nay dé ban lai hay cho bt ky
muc dich thuwong mai nao khac ma khéng co sw cho phép trudc do tir Chuwong trinh Moi truong cua Lién hop quoc

Disclaimer:

This energy equipment module was prepared as part of the project "Greenhouse Gas Emission Reduction from Industry in
Asia and the Pacific" (GERIAP) by the National Productivity Council, India. While reasonable efforts have been made to
ensure that the contents of this publication are factually correct and properly referenced, UNEP does not accept
responsibility for the accuracy or completeness of the contents, and shall not be liable for any loss or damage that may be
occasioned directly or indirectly through the use of, or reliance on, the contents  of this publication, including its
translation into other languages than English. This is the translated version from the chapter in English, and does not
constitute an official United Nations publication.

Khuyén cao:

Moédun thiét bi nang luong nay dwoc thuc hién la mot phd‘n cua du an “Giam Phat Thai Khi Nha Kinh tir Hoat Dong Cong
Nghiép ¢ Khu viee Chdu A va Théi Binh Duong” (GERIAP) béi Uy ban Néing sudt Quic gia An 6. Mdc dit dd co gang
nhiéu dé dam bdo néi dung ciia bdo cdo nay la chinh xdc va phiv hop dé tham khdo, UNEP khéng c6 trach nhiém vé tinh
chinh xdc hay hodn thién cua ngi dung va sé khéng chiu trach nhiém vé bdt ky mat madt hay thiét hai ma c6 thé lién quan
triec tiép hay gidn Zlep cho viéc sir dung hay dwa vao ngi dung ciia bao cdo ndy gdy ra, bao gom ca ban dich sang cac thir
tiéng khdc ngodi tiéng Anh. Pdy la ban dich tir chirong bang tiéng Anh va khéng la an ban chinh thire ciia Lién hop qudc.
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