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Tém tit: Quat gi6 cuc bo trong mo than ham 16 hién nay chu yéu la loai quat hudng truc. Bién dang
ctia canh quat hudng truc anh huéng truc tiép dén véan toc ctia khong khi di qua quat, nghia 13 anh
huong dén luu lugng va ap suit day cua quat. Cac thanh phan van tdc ctia khong khi tai diém vao va
diém ra ciia canh quat thong thuong xac dinh bang phuwong phap hinh hoc. Do bién dang canh quat
cong trong khong gian nén viéc khao sat cac thanh phan van toc tai mot s tiét dién dic trung khong
thé hién chinh xac dugc van tdc trung binh cia khong khi ra khoi canh. Nham don gian hoa, giam
khéi luong tinh toan va nhanh chong xac dinh bién dang canh quat, tac gia tién hanh t6i wu hoa
phuong phap tinh toan bién dang canh cuc bd bang viéc xdy dung Iy thuyét tinh toan két hop phan
mém 14p trinh. Pay 1a phuong phap lya chon tdi wu va hiéu qua, cho phép ngudi thiét ké nhanh chong,

truc quan xac dinh bién dang canh cting nhu canh cling nhu goc xodn cua quat.

Tir khod: Bién dang, canh quat gié, mé ham 1o, quat huéng truc.

1 Hién trang thong gi6 va sir dung thiét bi quat
gi6 m6 ham 1o
1.1 So' d6 thong gié chung

So do thong gié phd bién tai cac mo khai
thac than ham 16 1 so dd trung tAm-sudn va so
dd thong gié suon. So do thong giod tai cac mo
khai théc than ham 16 dugc tim hiéu va khdo sat
vé co ban phu hop véi hé théng cac duong 16 mé
via va chuén bi khai thac cia mo. Tuy nhién do
dién san xuét rong (tai mdi mo ham 16 trung binh
co tr 610 khu vuc khai thac 10 cho, 8+12 mii
dao 10 xay dyng co ban va chudn bi san xuét) nén
so d0 mang gi6 tai cac mo twong ddi phirc tap,
bao gdm nhiéu nhanh, gay nhiéu kho khin cho
qué trinh diéu tiét va phan phéi luu luong gio.

Phuong phap thong gié chung tai cdc mo
than ham 16 chi yéu la thong gio hat, day la
phuong phap phi hop v6i so d6 thong gié mo, sir
dung dugc quat c6 cong suét nho dt tai tung khu
vuc cua mo. Ngoai ra, phuong phép nay con han
ché duoc qua trinh thoat khi tir than va dét da vao
hé théng duong 16 khi quat gié ngung hoat dong
do chuyén ngudn hoic mat dién. Tong hop so dd
thong gi6 va phuong phéap thong gio tai cac mo
khai thac than ham 16 dugc cho trong bang 1.

1.2 Quat gio chinh

V6i so d6 thong gio phd bién 1a so do trung
tam-suon va so do thong gio suon, thiét bi quat
gié chinh cta cic mo ham 16 kha da dang. Khu
vuc trung tdm mo thuong st dung cac loai quat
c6 cong sudt 16n nhu 2K56-N°24, 2K56-N°30,
2K60-N°18. Khu vyc ruong mé thuong duoc lip
dat cac loai quat co cong suat nho hon nhu
FBCDZ-N%24, FBCDZ-N20, FBCDZ-N°10.
Téng hop dac tinh k¥ thudt cua mot s6 loai quat
gi6 chinh dang dugc st dung tai cac don vi md
ham 16 nhu & bang 2.

Viée lya chon va st dung cac loai quat trén
vé co ban da dam bao hé thong thong gié mo, tuy
nhién, cac khu vyc gan nhau trong so d6 mang
gi6 dé xay ra tinh trang giang gié néu khong bd
tri cac cira gi6 hop 1y. Trong thoi gian sap t6i, cac
moé ham 10 s& tién hanh khai thac xudng sau, mé
rong dién san xudt nén can co cac giai phap nhu
tang cong suat dong co, dau tu quat méi va didu
chinh mang gi6 phi hop vai diéu kién thyc té.

Viéc lira chon thiét bi quat hop 1y va déap tng
yéu cau thong gié cho mo khai thac ham 10 phai
tién hanh trén co s ké hoach san xuit hién tai
cling nhu dinh hudng cho 15+20 nam tiép theo.
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Bing 1: Tong hop so' dd va phwong phap 1| 1o, don vikhai thic him 16 |So dd Fhuong
A ez os 1z - A \ ) phap
thong gio tai cac mo than ham lo o [MB52 khu L Tri (2) Trung| 1, .
TT|  Tén don vi khai thac him 15 So o[ huong |7 Nh%?g - tam - j(’)o}lllft
= phap MB+52 khu L Tri (3) suon |8
Mat bang murc +120 T Khe |Mat bing mirc +35 T}'ung Théng
| Mao | Mt bang mirc +25 e Thong ® Cham | Mt bing mire +112 tsin;n gi6 hat
Khé | Mit bang mirc +69 . (216 hut = - iy
= 13 - suon Mat bang murc +27 Giéng phu
Mit bang murc +45 — - Trung
; — Quang| Mt bang mirc +30 . Thong
Uong [oone Thil Thong 1y ool | Hanh | Mat bing mire +17 B gi6 ht
2 4 € | Trang Bach - Trang Khé gi6 | ons — - suon
1 X " Y " + - |gio hut Mit bang muic +35
Dong Vong - Bac Dong Vong | SU0n — -
Mat bing mire +210 Trung| Mat bang mic +40 khu TT
3 Nam ——— tam - | Lhong Mgt bang mitc +100 khu TT | pryng|
Mau | Mat bang mirc +279 suon |80 U] |y Duongr e mite + 95 khu TT | tam - Th"}‘:g
H : R 16 hut
hu Gid . Trung Thong v Mit bang mirc +50 khu TT sun |10
s Khu Gieng Vang Danh M -1 6 hat Mgt bang mirc +84V11 khu TT
4 [Vang suon o
Danh Thong Thén s Khu Bac Méng Duong Trung| Thong
Khu Cénh ga gio | OB 111 MOM8 INip e 420 khu Canh Pong | tam - |gi6 hén
« |gio hat Duong \
— suon MB muc +15 khu Vi Mén suon | hop
S Mit bang +90 khu VI - V10 Tlglci)(}:g Théng Ha Ring
Lam |Mit bing giéng gi6 muc +29 suon | €10 hat |, Ha Cam Thanh Th?élg Théng
Giap Khau Long |Khe Tam Sﬁ |20 hut
 Hon | Thanh Cong, Dong Binh Minh {fung Théng Tan Lap
Gai | Bac Bang Danh s?rn‘(;r; gi6 hut NG [Mat bing +20 PB Théflg Théng
Cao Théng 13 Béo |Mit bing +20 £1o gi6 hut
suon
Bang 2: Pic tinh k§ thuit mot sb loai quat gi6
Du(‘)’ng kinh J4 ~ . ~ J4
< pa . ~ . | Toc do quay | Luu luong | Ha 4p quat Cong suat
TT | Ma hiéu quat ba“}zr‘;‘r’g)g @l yp) | gi6 (mifs) | (mmH20) | déng co (kW)
1 | 2K56-N°18 1800 - 20+80 82+367 2x140
2 | 2K56-N°24 2400 1000 90 332 560
3 | 2K60 — N°18 1800 1000 1090 20,4+367 200
4 | 2K60-44-N°16 1600 1000 12+70 90+400 175
5 | 2K56-N2%30 3000 - 30+300 40+560 1000
6 | FBCDZ-N®35 3500 - 200 424 2x720
7 | FBCDZ-N®15 1500 - 3+30 15+110 2x55
8 | FBCDZ-N®17 1700 - 39 178 2x110
9 | FBCDZ-N®13 1300 - 21,7 59 2x37
10 | FBCDZ-N*20 2000 980 20+90 20+450 2x160
11 | FBCDZ-N227 2700 - 82 316 2x280
12 | FBCDZ-N224 2400 1000 82+152 163+469 710
13 | DB-1I-4 N°11 1100 1000 10+90 20,4+367 200
14 | DB-11-4 N°12 1200 1000 30+300 40+560 1000
15 | DB-II-6-N212 1200 - 16+28 60+-200 2x30
16 | DB-II-6-N°16 1600 980 27+65 80+265 150
17 | BOA-1,1 1100 1460 7+33 115+390 125
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Ning luc cong tac cta quat can tao ra ha ap dam
bao dua vao mé luu luong gid can thiét cho cac
ho ti€u thy. Ngoai ra, thiét bi quat gi6 chinh can
c6 kha nang diéu chinh ché d6 lam viéc theo ké
hoach phat trién san xuat ciia mo. Trong cac nim
t61, nhiéu mo khai thac ham 16 sé tang san lugng
khai thac va chuyén dién san xuét & cic miic sdu
hon. Pbi véi cac mé dang khai thac, viéc don
gian hoa mang gi6 mo khong phai van dé don
gian. Khong it cac duong 16 dan gié s& duge sir
dung lai cho cac murc khai thac sau hon. Thyc té
nhirg nam gan day cho thay, da s6 cic mo than
ham 16 da giam b6t sd lugng cac tram quat gio
huat (Cong ty Than Quang Hanh, Hong Thai, Khe
Cham...). Pay la giai phap tat yéu khi d két thic
khai thac phan nong cua rudng mo.

O cac mo than ham 16 ving Quang Ninh khi
khai thac ¢ d¢ sau 16n hon, d¢ chira va xut khi
métan (CH4) sé tang 1én. Néu khong ap dung giai
phap thu hodc thao khi, d& dam bao an toan vé
nguy co chay n6 khi can phai ting dang ké luu
luong thong gié cho mo. Pong thdi, mo ciing
can phai dugc cung cip luong khong khi cao
hon, ty 1€ voi san lugng khai thac than nguyén
khai. Bén canh d6, néu & mdi moé khong quy
hoach tap trung hoa khai thac, tang tién d6 chuan
bi dién san xuét..., luu lugng gié dua vao mo sé
yéu cdu & mirc ma cic quat hién tai khong con du
ning lyc dap ing yéu cau thong gié mo.

2 Giai phap hoan thién tinh toan bién dang
canh quat hudéng truc
2.1 Xdc dinh théng s6 dau vao tinh todn

Tu nhiing yéu cAu dbi véi viée chon lua
phuong phap thong gio thi lya chon mang gi6,
thiét bi thong gi6 phu hop voi so do khai thac
chung cta cac mo than ham 16 ¢ rat nhiéu yéu
t6 anh huong. Tuy nhién, trong khudn khd cia
béo cdo nay, chung toi chi di sdu vao van dé lya
chon phuong an thiét ké canh cho thiét bi quat
nhim t4i wu hoa lwa chon cho loai thiét bi thong
gi6 (nhu ting hiéu suét thong gio, ting luu luong,
giam chi phi san xuit va giam thoi gian sta

chira). D6i vai cac quat 2K 56 ndi riéng ciing nhu
cac loai quat gio6 cuc bd loai khac, bién dang canh
quat, vat liu ché tao canh la yéu td quyét dinh
dén ning Iyc hoat dong cua quat cling nhu dam
bao do tin cdy trong qua trinh thiét bi lam viéc.
Giam chi phi stra chita trong qua trinh van hanh
quat can duya trén két qua t6i wu hod tinh toan thiét
ké va kiém tra d bén cua thiét bi.

Dé t6i wu hoa tinh toan thiét ké ciing nhu
kiém tra bén cho quat, nhiém vu dat ra la Iya chon
thong s6 dau vao that hop 1y dé co thé xac dinh
va thiét ké duoc bién dang canh mét cach tdi wu
nhat va dua vao phin mém chuyén dung xay
dung 1ap trinh mo phong. Trong khudn kho ciia
bai bdo nay, chung t6i chi dwa ra dit liéu can thiét
dé t6i uu hoa tinh toan cho quat gié giéng chinh
loai 2K56 N°24 véi thong sb canh quat:

- Buong kinh banh cong tac: 2400 mm;

- Luu luong gié dinh mirc: 72 m¥/s;

-Ap suét tinh dinh murc: 3100 Pa;

- Luu luong gi6 ving lam viéc: 37120 m¥/s;

- Hiéu suat quat: 80%;

- Téc d6 quay ciia canh quat: 980 v/p.
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Hinh 1: Puong dac tinh
ca quat gié chinh 2K56- N°18

2.2 Hoan thién tinh todn bién dang canh quat

hwong truc

* He s6 ddc trung — s6 vong quay ddc trung o

c=n—Y<_ VQ32\/E=980— “10532\/5:1,16(1)
[ Ap]A ( 9,81><250JA
228 bbb
p L2
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Trong d6: n — sb vong quay, n =980 v/p; Q — luu
luong gi6 dinh mirc cia quat, Q = 105 m?/s;
Ap — 4p suit tinh dinh muc, Ap = 250 mmH20
=9,81x250 [Pa]; p — khdi luong riéng cua khi,
p=1,2 kg/m®.
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Hinh 2: Cac dang quat thong thuong
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Hinh 3: Gidn d6 lua chon Sva ti s6 Dy/Da

(a, b cho dang 2, 3 va 4; ¢ va d cho dang 1)

13 e
———- H& 30 dp sudt v,
T 12 =111 - Hidu sudt n
Y DYD)=06 | — Tysoé dudng kinh D /D o
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o /<i | 064
@, 10 \\\‘_Y(\_ = S
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121314156 16171819202,12223242526272.82,9
Heé s ducng kinh 8 —=

Hinh 4: Quan hé gitta cac dai luong
o, o, Dy/Da va hiéu sudt n

Sau khi chon 8, kiém tra lai ty s6 D#/Da theo
hinh 3 dé nhan duoc hiéu sudt 1 16n nhat:

- Hé s6 dudng kinh t6i wu: 8 = 1,65;

- Ty s6 duong kinh chan va dinh canh:
D#/Da = 0,65.
* Duong kinh dinh Da va chan Dy banh cong tac

- Puong kinh dinh canh:

Da:SLmi=2,4m )
S

p
- Puong kinh chan canh:
D, =(%) D, =1,344 m 3)

* Dién tich toan phan Am ctia banh cong tic quat

A =%(D§—D§):3,105 m @)

* Cong riéng Iy thuyét va dp sudt Iy thuyét khi sé
canh vo han
- Cong riéng ly thuyét khi sé canh v6 han:
__Y _Avje
LI TR O TR )
Trong d6: u — hé s6 tinh toan, p=09.095=1,
ldy u = 0,925; Q — hé s6 anh huéng cia téc do

=2849,58 J/kg (6)

It 00

dong chay khong dong déu,
D 2
Q=1- O’ZS(D_fJ =0,912; 1i — hiéu suét trong

mang cénh, n, =/n—(0,01..0,02)=(0,8..0,9),
liy mi =0,85; i — thir tu chi s6 tiét dién,
1=1.m+1.
- Ap suét 1y thuyét khi s6 canh vo han:
Ap =P _3149.496 P2 (7)
n,.pQ

* Puong kinh tai mat cat thir i

’ 4A
Di = Diz—l -
m.m

Bang 3: Gia tri dwong kinh tai cac mit cit

Mt cit 1 2 3 4 5
Duong kinh tai mat | ) 4 |5 1941045 1.672| 1,344
cat thor i, m
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Hinh 5: Phdn bé cdc tiét dién canh

* Cdc thanh phan toc do tuyét doi cia quat

mysu =Ug

Hinh 6: Tam gidc vin toc

Bang 4: Két qua tinh toan cac thanh phan toc dd tuyét doi ciia quat

Mt cit 1 | 2 [ 3 4 5
Thanh phan toc d¢ huéng _Q
doc truc, m/s Em A, 33814
Toc do vong tai céc tiet dién u =nmD, 123,150 | 112,067 | 99,803 | 85,795 | 68,964
da chia, m/s
N A LA an . Y.
Thanh phan toc o hutng = —2 23,139 | 25427 | 28,552 | 33214 | 41,320
quay vong (Cau,i), m/s Ty
Thanh phén téc 6 (c2;), m/s ¢, =\ e, 40,973 | 42,308 | 44256 | 47.400 | 53392
2
Thanh phn téc do (c»;), m/s | ¢, =, |c% +[°22“»i J 35,739 | 36,125 | 36,704 | 37,672 | 39,626
* Cdc thanh phan toc do twong doi ciia quat
Bang 5: Két qua tinh toan cac thanh phin toc d twong ddi ciia quat
Mt cit 1 2 3 4 5
Thanh phan tdc d6 w1, m/s Wy, =¢% +u 127,708 | 117,057 | 105,376 | 92218 | 76,808
Thanh phén tée do wai, m/s | w,, =2 +(u,~c,,,) | 105573 | 93005 | 78,868 | 62,515 | 43,676
.2 o A A ~ W, .
Kiém tra ty so toc do 2i | _ f(l) >0,75 0,83 0,79 0,75 0,68 0,57
Wi/ W1 Wy,
< z n . 2
Thanh phan toc do (weei) cta | o _ o2 +(u 20, ] 116,592 | 104,95 | 91,969 | 77,009 | 58,963
quat, m/s o0,i m i 5
* Cdc gée nghiéng ciia véc to toc dé twong doi ciia quat
Bang 6: Két qua tinh toan cac vector tdc dd twong ddi cia quat
Mt ciit 1 2 3 4 5
C
Géc nghiéng P1, do B. = arctan[—'“j 15,354 | 16,7905 | 18,717 | 21,511 | 26,119
u
C
Géc nghiéng Pa., d0 B, = arctan[ o J 18,681 | 21,320 | 25388 | 32,744 | 50,733
Ui —Cyy
Goc nghiéng B, d6 B, =arctan i 16,859 | 18,796 | 21,572 | 26,046 | 34,993
2u,i
u -
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* Cdc gée nghiéng véc to toc do tuyét doi ciia quat
Bang 7: Két qua tinh toan cac vector toc dd tuyét doi ciia quat

Mit cit 1 | 2 | 3 | 4 | s
Goc nghiéng a ;, o a,; =90° Néu dong chéy vao thing banh cong tic
c
Goc nghiéng ay i, d0 0, = arctan[ = J 90 55,616 53,058 49,823 45,513
C2u,i
c
Goc nghiéng o, d0 a,; = arctan o = 71,112 69,395 67,111 63,843 58,576
2u,i
2

* 86 canh va cdc kich thude ciia banh cong tac
Chon sb canh z = 12, véi diéu kién: 0,5 < t/1 < 1,5 dbi v6i quat 16n; 0,5 < t/1 < 2 d6i v6i quat nho.
Bang 8: Két qua tinh toan lya chon cac kich thwéc ciia banh cong tac quat

Mt cit 1 2 3 4 5
D,
Budc canh #;, m/canh t =1 0,628 0,572 0,509 0,438 0,352
V4
o 1) _ Aw,; 0,397 0,485 0,621 0,863 1,402
Ty so6 chicu dai canh i) " T{04~05 . . N . .
trén budc canh (12); i (0,4~0,5)w,;

. _ 0,496 0,606 0,776 1,078 1,752
Vi AWy = Wi - Wai, /s
[ | j 0,249 0,277 0,316 0,378 0,493
I, = A, : : + : +

Chiéu dai tinh toan
tiét dién canh I;, m

0,312 0,346 0,395 0,472 0,617

AW .
Chon chidu dai tiét I = 1
dién canh I, m 0.4+ %L, - 0,312 0,349 0,390 0,437 0,493
m S
+4 A A R . — i
Kiém tra h¢ s0 Ty 2425114 | 2441837 | 2391194 | 2243529 | 1937917
Reynold R¢;

Véi: v=15.10"m¥s

* H¢ 50 goc ca cua quat
Bang 9: Ket qua tinh toan hé so ¢, ctia quat

Miit cit 1 2 3 4 5
1 2y,
Tich (cal/t)i C,— | =— 0,397 0,485 0,621 0,863 1,402
t) ww,;
, Nt
HE s0 caji C.i=| ¢ ; l_ 0,794 0,799 0,810 0,865 1,001
Kiém tra gia tri cua c, Ddi chiéu v6i hinh 7 Hoi thép Pat Pat bat Pat

7

»
Nt —=
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30

oot oert NN
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| 50
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Hinh 7: Phu thugc gitta hé $6 goc cava 0
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* Cac goc xac ldp bién dang canh

- Goc xac 1ap canh so bd ym,i:

T 09 f —
'Y o Bl,i +B2,i (8) g 08 \ ]
! 2 S o7 ¢ —
., , PR T T4 . A Q
Bang 10: Goc xac lap lap canh so bo S 06 \ N
Miit cit 1 2 3 4 5 £ 05
7 . ~ O =00 9
GoeXic D 117.017]19,055(22.052|27.128|38.426| 3 g4 N\ L]
Q Ym.i g s \\\\ éUZ
Bang 11: Gia tri xac 1ap bién dang canh @ ’ NG T~ %a
lip canh so b 02 ~
: ™~ =10 —20°
Mit cit 1 2 3 4 5 01 e
t 0,628 | 0,572 | 0,509 | 0,438 | 0,352 0
0 030 0325 10390 0437 0493 0 02 04 06 08 10 12 14 16 18 20
1 ) ) ) 9 ) 7_, A’f y
wh 2,013 | 1,639 | 1,305 | 1,002 | 0,714 yso i

Hinh 8: Gidan dé &= f{t/l, ym)

Bang 12: Géc xac 1ap bién dang canh lip canh so bd

Miit cit 1 2 3 4 5
Tra hé s6 mo rdng canh g; &i = f(t/li, Ym.i) 0,120 0,160 0,250 0,440 0,560
Goc 6m cung 6; 0, =B, =By, 3,327 4,530 6,671 11,234 | 24,614
. , A 1A s 0.
oo chinh tam c6 hi¢u chinh 9= 27724 | 28310 | 21,520 | 22468 | 36,19
* Ban kinh cong trdc dién cua canh - D6 hi€u chinh goc Ayii tra theo hinh 9, d6:
Ban kinh cong tric dién cua canh quat Ri Ay —f d,
duoc x4c dinh theo cong thirc: Ty ! Vi

©) - D6 hi€u chinh goc tinh todn Ayi, do:

R=———o )
2sin(9,/2) ‘
A A Ay, = Ay, |
Goc xac lgp canh yi Lt
- Goc xac lap canh yi, do:
Vi = Vi TAY;
* Phdn bé chiéu day ciia bién dang canh (dy,xy)
b e \
ﬂg o \\ y 4
Q 3 15° \ Profile i dudi thang
§ T //*\Pfofﬂe/ d,, (chiéu ddy tha )
S o no OO \ \\ - ™ AN
s 2 e /0 ’\\~ , A7 X
3. 0/70 N O
2 ym:QO 12 . . s
8. ]0 / X
L=R;v
0 Ym0 /90 ° \o"
0 1.0 20 )
1y s6dfl —= Hinh 10: Phan bo chiéu day bién dang canh

Hinh 9: Gian d6 Ay = f(d/l, ym)
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Bang 13: Phan bo chiéu day bién dang canh thir i liy theo tiéu chuin NACA 0009

STT 0 1 2 3 4 5 6 7 8
Xik 0 1,25-1, 2,5-L, 5L, 7,5-L, 10-1, 15-L, 20-L, 30-L,
[%oLi] 100 100 100 100 100 100 100 100
v | 0,33-L, | L42-L, | 1,96-L, | 2,67-L, | 3,15-L, | 3,51-L, | 4,01-L, | 430-L, | 4,50-L,
[%Li] 100 100 100 100 100 100 100 100 100
STT 9 10 11 12 13 14 15 16
Xik 40-L, 50-L, 60-L, 70-L, 80-L, 90-L, 95-L, L
[%Li] 100 100 100 100 100 100 100 '
v | 435-L, | 3,97-L; | 3,42-L, | 2,75-L, | L97-L, | L09-L, 0,6-L, 0,1-L,
[%oLi] 100 100 100 100 100 100 100 100

Trong d6: Li — chiéu dai dudi thang tiét dién thu
i ciia canh, m, L, =i, =R.9,; k — thir tu chi s6
chiéu day canh trén profile dudi thang, k = 0..s.

Li 1 2 3 4 5
Giatri | 0,315 ] 0,322 | 0,244 | 0,255 | 0,411

* Cac bién dang trac dién canh

o} o
~ 4 ~

Y

S
. =

Hinh 11. Xdy dung cdc bién dang canh
(profile;, i = 1..m+1)

Tir cac thong sd xac 14p bién dang canh cho
trong bang két qua tinh toan thiét ké do chuong
trinh xudt ra, c6 thé xay dung dugc cac bién dang
canh tai m+1 mat cit, danh sb tir dinh xuéng chan
canh nhu hinh 11. D liéu da duoc t8i uu hoa phu
hop cho nhitng tinh todn so bo trudc d6, nhim
muc dich dua bai toan tinh toan bién dang canh
quat va canh dan huéng quat huéng truc duge
thuan loi va tdi uvu hon trong thiét ké. Tac gia da
str dung cac chuong trinh 14p trinh tinh toan thiét

ké dé hiéu chinh va téi wu hoa cac gia tri sao cho
thoa méin yéu cau, bao gdom:

1) Ngon ngit phat trién Gmg dung C#, két
hop véi HTML va CSS dé thiét ké giao dién
nguoi dung.

2) Phan mém phat trién trén nén web (Mo
hinh Client-Server, ngudi ding chi can cai dat
trinh  duyét web Chrome/Firefox/Microsof
Edge... 1a c6 thé st dung duoc).

3) Cong nghé phat trién tmg dung Asp.net
Core Blazor (Framework md ngudén mé& cia
Microsoft giap han ché su phu thudc vao
JavaScript, cai thién toc d6 xir 1y ciia phan mém).
3. Két luin

Bing phuong phap hoan thién Iy thuyét tinh
toan duya trén céac 1y thuyét vé quat hudng truc,
cung vé6i Iy thuyét tdi uu va xay dung phan mém
tinh toan chuyén nghiép trén nén tang sb hoa da
giai quyét duoc nhiém vu t6i uru hoa cac thong sd
va hiéu chinh thong s6 tryc tiép trén phan mém
dé tim ra duogc gia tri cia bién dang canh quat
hop 1y va dwa nd vao phan mém mé phong lap
trinh.
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