Tur Vat ly dén Loi nhuan:
Toi wvu hoa Hé thong
Quat Cong nghiep
Giai ma buong dac tinh, Dinh luat
Pong dang & Giai phap Bién tan
trong San xuat Xi mang.
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Quat ID: "La phoi" cua

Hé thong Nung Clinker

: : : W A A Al A
0000 | . ‘
; — | S Loc bui | G
-Lg,aili"';';‘: Lo quay tinh dién >_:> Quat ID Ong khoi
(Breeat IRl (Rotary Kiln) . (Electrostatic | (ID Fan) (Stack)
— ~— | Precipitator) | = =
Y - )

it

| Cong suat I6n (VD: 1250 kW, 6 kV)
| Tao dp suat am hut khi thai

[

Quat ID quyét dinh luu luong khi nong (~350°C). Su c6 dung quat dong nghia vGi
viéc dirng toan boé day chuyén san xuat.
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Aero-Industrial Blueprint

Ma tran Phan loai: Quat Ly tam & Quat Hudng truc

Quat Ly tam (Centrifugal) Quat Hudng truc (Axial)
~ ‘E -
* DO huéng dong khi 90° « DONg khi di thang theo truc
e Ap suat cao e LUu IUOng cuc Ion
e Luu lugng vua o Ap suat thap
Ung dung: Quat ID, Quat ht bui, Ung dung: Quat lam mat clinker (5-15

Quat nghién liéu (Chiju sut ap Ian). quat), Théng gio khéng gian lon.
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Cau phau Quat Ly tdm: Céc Thanh phan Trong yéu

F|

» Guong canh (Impeller): ‘
Truyén dong nang cho |

Cua hut (Mat quat): it
ong khi.

Don dong khi vao tam
guong.

Vo xoan oc (Volute):
Chuyén hoa dong nang
thanh ap suat tinh. |
Tiét dién tang dan. |

Hé truyén dong: =
Pong co (Motor) ->
Khdp ndi (Coupling) ->
O do (Bearings).
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Canh hudng kinh (Radial)

Pic tinh: D bén cao nhat,
chéng bam bui ban tbt.

Hiéu suat: Trung binh (55-65%).

Canh cong vé sau
(Backward-curved)

Pic tinh: Van hanh 6n dinh,

khéng qua tai, chiu hao mon tot.

Hiéu suat: Cao (Thuéng ding
cho Quat ID).

Bién dang Canh quat: Can bang gilra Hiéu suat & Do bén

Canh cong ve trudc
(Forward-curved)

Pac tinh: Lwu lvong 1on, ap
thap, kich thuérc nho gon.

Hiéu suat: Thap (Dé bj qua tai
mo-men).

Canh Airfoil (Khi dong
hoc)

Pic tinh: D6 on thap nhat,
nhay cam v&i bui mai mon.

Hiéu suat: Cao nhat (I&n toi
85%+).
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Dich thuat Phan cling thanh Dif liéu: Dudng Dac tinh Quat

Ap suat/Cot ap P

v

/\ Vung sut ap (Stall): Canh bao:
Van hanh tai day gay dao dong,
tiéng on va hdng hdc ca hoc.

= Pudng cong cung cap (Supply):

Day la kha nang t6i da ma quat c6
thé sinh ra ¢ mot toc do co dinh.

Ban chat: Khi stfe can

Luu lugng 0

(backpressure) giam, luu
luong khi tang.
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Su Giao thoa gitra Cung va Cau: Biém Lam viéc

- Piém lam viéc

2T LT X (Operating Point)
(Fan Curve - Cung)
o — s
@ / Puong dic tinh hé théng
O- /  (System Curve - C3u).
% / Dai dién cho ma sat va suc can.
B
w
=
<L
o ” \ Budng dac tinh quat
e i \ (Fan Curve - Cung)
-
0 Luu lugng Q

Key Insight: Hé théng sé& ludn luén tu ddng tim dén diém giao cat nay.
Muén thay déi luu lugng, ta phai can thiép vao mét trong hai duang cong.

& NotebooklLM




Luc bay cua Vat ly: Dinh luat Dong dang (Fan Laws)
‘ ~ Téc do (Q_giém 20% |

. Luulugng (Q | —if A ""[-Fj 5 e 4 Cong suét (N) oc n?
[Pl R s St e | (The Holy Grail) J
f_—/ | IGia’m - . zj:?r . ,_«:::f F:T
— (1 || - B | L, B
k=P || | g
5 "' | .
a* i || 1
bl i i i
o 2
5 » g o)
Giam 20% Giam 36% Gilam 49% |
Giam mot chut toc do mang lai mure tiét kiém dién nang khong 16. [
Day la nén tang cua bai toan toi uu.
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Bai toan Thuc té: Yéu cau Luu luong Luon Bién dong

Nhiét dé méi truong thay doi D4 am nguyén liéu Chat lugng nhién liéu

Yéu cau luu lugng
(Fluctuating Demand)

' —p= - - = .i\._ |. 4
03:00 06:00 08:00 12:00 16:00 20:00 24200 08:00 12:00

Khi nhu cau luu lugng giam, lam thé nao dé doi
“Diém lam viéc” mot cach hiéu qua nhat?

(A A\
A | <= P

1. Can thiép vao Pac tinh hé thong
-> Van tiét lvu (Dampers)

2. Can thiep vao Pac tinh quat
-> Bién tan (VFDs)




Phwong phap Truyén thong: Van Tiét lwu (Damper)

Pudng ong khi =

La van tiét luu
(Damper Blades - partially closed)

x} Luu luong khi bi han ché —
Strc can hé théng tang

Damper tao s can

1| 4
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s (45 Nhiét va Rung dén
e | B == - Q d g
HH'\-\._ 3 'i_ - e 5 -
o F = F
=U— - (Energy Waste)

{1 Co ché: Van tiét luvu dong lai = Tang surc can hé théng

—>» Pudng dac tinh hé thong doc [én —> Diém lam
viéc dich sang trai.

' Hau qua: Quat van chay & tdc do toi da, nang luong

bi tiéu tan dudi dang nhiét va rung dong qua van.
Hiéu suat cuc ky thap & ché do tai nhe.
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Phuong phap Hién dai: Téi wu vai Bién tan (VFD)

%7 : -.-.i 1‘ -l- :_‘I = |: "Em -.:j {; e
X % \ Khong cédn phanh
= | ,. \_Khdng can p
SN = ; 4 If.'ll JII-
\/ VFD giam téc d6 motor

Co ché: Bién tan giam tan so dién =—» Giam toc do quay cua
quat =—» Puong dac tinh quat ha thap xuong.

Hiéu qua: Ap dung triét dé Dinh luat Péng dang

(Cong suat giam theo bac 3 cua toc do). PRNG
Quat chi tiéu thu chinh xac luong dién can thiét

cho tai yéu cau.




Truc quan hoa Su lang phi (The Wasted Energy Map)

100

|
80:

St dung Van tiét luu (Damper)

R — =
P

. — —_——
-— . e

60

NANG LUGNG LANG PHI
(Wasted Energy)

40

Dién nang tiéu thu (Power Input %)

20

Si dung Bién tan (VFD)

0

0 10 20 30 40 50 60 70 80 90 100
Luu lugng (Volume Flow %)

Két luan: G miic 80% luu lugng, dung van tiét luu ton ~85% dién
nang, trong khi dung bién tan chi ton ~50% dién nang.
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Ke thu Vo hinh: Khac nghiét cua Moi truong Thuc té

B =
.....

Thach thirc Co ban:
- Nhiét dé: Lén t6i 350-380°C (Giam mat
do khi, gidan nd nhiét).
 Bui mai mon: Silicat, oxit kim loai, voi
song lao vao cénh quat véi toc do cao.

Hé luy Khi dong hoc:

Su x6i mon (Erosion) lam thay dai bién
dang canh, pha v& hiéu suat khi dong hoc
ly twdng da dugc tinh toan trén giay.

Su bam dinh (Material buildup) gay mat
can bang khai lugng.
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? r Y A - o AT o A2 ?
Phan ung Day chuyéen: Chudi Tien trien Hu hong
/ = # =\ :
Giai doan 1 | Giai doan 2 Giai doan 3 Giai doan 4
(Khoi phat) || (Co hoc) (Pong luc hoc) (Pha hay)
Mai mon /Bam | Léch khéi luong Rung dong manh | | . Pha huy & bi
dinh canh quat :> guong canh -> Mat :> (Tans6 1xténg | (Bearings), Nt
khong déng déu. can bang dong cao dot bién). | truc/két cau ->
A (Dynamic Dirng may dot xuat
h Imbalance). (Unplanned
§ J Downtime).
5 - N & e = T
s % -~
Rung dong chinh la tiéng noi cua thiét bi.
\ Gidm sat rung dong bao vé tai san hang ty déng.
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Luu y Ky thuat khi Dung Bién tan: biém Cong huong

Cong hudng (Resonance) / Tan s6 riéng

Bién do Rung dong

|\
N

Toc do quay
) ‘ : [ )
Moi hé thong co khi déu cé Tan so riéng. Khi Giai phap: Cai dat "Vung bo qua” (Skip
dung VFD dé thay doi toc do lién tuc, co nguy Frequencies) trén Bién tan dé moé-to tu dong
co toc do quay trung vdi tan so nay. Bién do nhay qua va khong bao gi¢ dirng lai 6 cac
rung déng tang vot cé thé xé toac thiét bi. Lda’i toc dd nguy hiém nay. |
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Ca Thuc té: NOi dia hoa & Nang cap Quat ID

=
Boi canh: Thay thé quat
nhap khau bang thiét ké
ndi dia (TOMECO & PH Béch
Khoa) str dung md phong
CFD t6i uu vo xoan va bién
dang canh.

L

-

/

Nang luc San xuat )

Tang tir 1500 Ién 1700 tan clinker/ngay

|

| e 5
Tiét kiém Nang lugng J

"

Giam 8-15% dién nang tiéu thu

/ﬁ s Yo, fa) A |
bobén & Vatlieu —— S

Ung dung thép dac ching (Hardox/Xar)
chiu mai mon, chiu nhiét tgi 380°C.
Chong rung dong xuat sac.

& NotebooklM




Khung Toi uu Tong thé (The Path to Peak Efficiency)

[ 1. Thiét ké Khi dong | [ 2. T6i uu Diéu khién ]

* Chon dung loai

(Cong vé sau / Airfoil). | /"

+ Giam t6i da khoang

trong ro ri khi.

+ Vat liéu chong mai
mon (Hardox) bao

vé bién dang.

3. Giam sat Chu dong

. — . | _;-‘k.,_-‘ I |
I-"-‘-h;l-':'_:' "___I!'_: '¢ ._
| __.-"" _.-l. 1-

11 * o -~ |
B o o J
s e
-~ | X | e T R -

canh & * Loai b6 Van tiét luu.
== |+ Trién khai Bién tan

:,J' | (VFD) tan dung Pinh
| luatdong dang.

~I[ |l*s Luén badm s&t Diém
“ lam viéc hiéu suat
cao nhat.

< )

q
a

=

« Giam sat rung dong lién
tuc (phat hién mat can
bang).

* Lap trinh Skip Frequencies
tranh cong huong.

{ ot !
Ji i |'_ 1
& ALY
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MUC TIEU LOI: Lgi nhuan tang cudng & Phat thai Carbon thap

(Higher Profitability & Lower Carbon Footprint)
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