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Abstract

The application of software in teaching fire prevention and fighting subjects in general, and Hydraulics and
Fire Fighting Water Supply in particular, has become popular at the Fire Prevention and Fighting University. This
article presents the use of Daxesoft’s pipeline hydraulic calculation software to address fundamental problems
in hydraulics, such as pressure flow in a single pipe (Pipe Flow Wizard) and calculating fire fighting water supply
networks (Pipe Flow Expert), thereby helping students absorb knowledge more effectively.
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1.Patvan dé

Hoc phan Thuy luc va cdp nudc chita chady thudc chuyén nganh Phong chay chira chay gom 8
chuong [1], [2], trong d6 c6 day du kién thic ing dung trong linh vuc cdp nudc chita chdy cho nha va
cong trinh. Tuy nhién, hau hét chuong trinh la giang day ly thuyét, con cac iing dung thuc hanh, nghién
cliu con han ché. Bac biét ting dung cac phan mém trong tinh toan, mé phong, thiét ké va nghién cdu
doi véi hé théng cap nudce chita chdy con nhiéu han ché, manh vé ly thuyét han lam, it thuc té...diéu
nay lam gidm kha nang tiép thu va su may mo nghién ctu cla sinh vién (SV) vé mén hoc.

B& phan mém Daxesoft [3] gém phan mém Pipe flow wizard va Pipe flow expert Hién tai nghién
clu cho thdy phan mém Pipe flow wizard cho phép dién giai cac bai toan moé phdng vé tinh toan
dong chay c6 ap trong 6ng, phan mém Pipe flow expert cho phép tinh todn mang lugi dudng 6ng
cap nudc chita chdy (mang vong hoac mang cut). Do vay, khi ap dung phan mém vao gidng day
cho SV la rat phu hgp v&i muc tiéu giadi quyét cac bai toan mé phdng, gidi thich cac hién tugng va
cong thuc tinh toan trong gido trinh, dong thoi c6 st dung cac phan mém trong tinh toan thiét ké
cac cong trinh trong thuc té.

2.Ung dung bé phan mém Daxesoft trong giang day mén hoc Thiy luc va cap nuéc chira chay

2.1. Gi6i thiéu bé phdn mém tinh todn thay luc

Daxesoft Ltd la hang cong nghé phan mém, san xuat cac bé phan mém tinh toan thuy luc cho cac ing
dung khac nhau. Cac phan mém dugc Daxesoft Ltd cung cap ké tirnam 1994 véi cach tiép can cho phép
ngudi dung tai vé mién phi dung th, khi ddong y mua ban quyén thi hang ban truc tiép trén website cho
khach hang. Hién nay, Daxesoft cung cap 3 phan mém co ban Pipe flow advisor (tinh trong cac kénh hé
va kénh kin c6 nhiéu hinh dang khac nhau), Pipe flow wizard [4], Pipe flow expert [5]. Trong dé, Pipe flow
expert dugc cung cap ti ndm 2016 va phat trién cho dén hién tai véi hon 100 quéc gia st dung.

2.2. Phdn mém Pipe flow wizard

Phan mém nay c6 4 ndi dung tinh toan ca ban cho duéng 6ng:
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-Tinh t6n that trén dudng éng (Pressure): Dau vao gom chon céc loai 8ng (xac dinh dé nham tuyét
do6i), dudng kinh 6ng, chiéu dai, luu lugng. Két qua trang thai chay, s6 Reynolds, hé s6 stc can doc
dudng, van toc trung binh va ton that (mH,0).

-Tinh luu lugng dong chay trong 6ng (Flow):

+ Phan mém Pipe flow wizard sé tinh toan luu lugng trong mét dudng 6ng xay ra d6i véi chénh léch
ap suat nhat dinh gita dau va cuéi dudng 6ng (chénh léch ap suat kha dung). Phan mém sé xem xét
kich thudc dudng kinh bén trong clia dudng 6ng, d6 nham bén trong cua vat liéu dudng 6ng, chiéu
dai clia duding éng, ton that ma sat trong dudng éng ddi vai van téc dong chay va tén that ap sudt qua
cac phu kién dudng 6ng.

+ Phan mém Pipe flow wizard st dung phuong trinh Darcy Weisbach vGi hé sé ma sat Cole-
brook-White chinh xac khi tinh toan tén that ma sat va téng dé gidm ap suat trong dudng 6ng ddi
V@i chat 16ng va sir dung cac phuong trinh Compressible Isothermal Flow khi tinh toan tn that ma
sat vGi téng dd gidm &p suat déi véi chat khi. Phan mém hé trg phuang trinh General Fundamental
Flow, phuang trinh Complete Isothermal Flow, phuang trinh AGA Flow, phuong trinh Weymouth Flow,
phuong trinh Panhandle A Flow, phuong trinh Panhandle B Flow va phuong trinh IGT Flow.

+ Dau vao gém chon loai 6ng (xac dinh d& nham tuyét ddi), dudng kinh 6ng, chiéu dai, tén that.
Két qua trang thai chay, c6 Reynolds, hé sé stic can Darcy, van téc trung binh va luu lugng (hinh 1 va 2).

@ recoownns | 3y rind tow | 3} Fies damenr | 25 Feg e | G Foaperse  Fed tow [SF g cameter | B Fodgm |
Pipe details = Meve  gersl Resufts (Find pressure) Pipe details F Mere  mperes Results (Find flow)
PN Tughress Pee Tacera Flow type roeral rugtress S0 e Fow e
0005 wm [Rga PVC =) | Turtuient [ ™ -~ —
Pl AT Repmoed ¥ ramtar oerrel Sumwler Reynairs fumbe
| 2% em 73-:7,:.1% | e | H00 - 3:7?;’J i
Loegn Fricton facter L Fricton 4acter
W00 = ﬁr«- f-——o_—; | 0008 m ﬁw, 202
Elevaton chasge [ e—" Levmon charge ) Flud ety
[ o000 m [ee o [ aee e [ 000 m |fme +| s
Avalate presese row A
37— Presauee drsp : — e
[wonee  + | 6335 [mae «] 10000 [mre v 20 [ewen  ~
S S ———— I
[ ; [vewer 20°C s00r AR |
m ! Caituite pressate Orop = T  anant B Cocvae few
T 004000 | Ceatzien 1604000
o eradreal - { { e T 80000 -3
2500000 sl al s 8 ol Reatie secaty 0958000 =) L” =) Q} b
Hinh 1 Hinh 2

-Tinh dudng kinh 6ng (Diameter):

+Tinh toan dudng kinh éng c6 kich thudc téi thi€éu cho phép luu luong chat Idng nhat dinh & muic
giam ap suat t6i da dugc chi dinh. Tinh toan st dung phuong trinh Darcy Weisbach vai hé s6 ma sat
Colebrook-White dé tinh toan tén that ma sat.

+Dau vao gém chon loai 6ng (xac dinh dé nham tuyét déi), chiéu dai, ton that va luu lugng. Két qua
trang thai chay, s6 Reynolds, hé s6 stic can doc dudng, van téc trung binh va dudng kinh éng.

-Tinh chiéu dai 6ng (Length):

+ Tinh toan chiéu dai t6i da cia mot dudng 6ng cho mét luu lugng nhat dinh & mic giam ap suat
cho phép bang cach st dung phuang trinh Darcy Weisbach véi hé sé ma sat Colebrook-White. Phan
mém sé tinh toan tén that ma sat clia dudng éng, vat liéu 6ng, d6 nham bén trong ctia dudng éng, luu
lugng dugc chi dinh, muc gidm ap suat téi da cho phép, tén that qua phu kién, dé nhét clia chat 16ng.

+Pau vao gébm chon loai 6ng (xac dinh d6 nham tuyét déi), dudng kinh 6ng, tén that va luu lugng.
Két qua trang thai chay, sé Reynolds, hé sé stic can doc dudng, van téc trung binh va chiéu dai 6ng toi
da (hinh 3 va 4).

GIAODUC |, o;

Thang 4/2025 (ki 2) @XA HOI



NGHIEN ciu EITEEL]

3 Frd pressure | T, Fivd few |55 78 dameter | £ Find tags | [ ot ressure | Ty Pt tew | S5 Finc cumeter £ Finaiengm |
Pipe details @ Mot imperat Resufts (Find diameder) Pipe details  Ueric " ol Results (Find length)
riernal tregheess Poe maternl Flow type - e b — .
[ oom om [ses 7:_ I T Lamear | COM o [wtoel _’_\ I Turtudent
Leng® Aryrctfs rumter e SN R
I W00 = 75 sene | L Ty 000 w2y cen?| T aone [ e
Liewaten chasge Frotes teiaze Cuveton chasge = ]
[ oo = [Ree 3] | T 200 = [hee <] [ 08
Avalsbie preveure Fasd veecey | Avelbpresture = Padvebely
[ oex fmma ] [ 2644 mn I Y | AN -
few A W rlecslooe Sameter ‘ ':1.‘.1,@1 — L
I W00 [wewn  ¥] [ 23 = | 900 [eewn <] I i
r————————————— [Wewr 20C 0071
Obee od &8 B e 1] f_‘. B Cocvate poe eagn I
Ce~talziey 91 500000 e —————————————— Cemtalziey | ' .\4.0:‘ :
Aristve sesaty | 0 10006 | & U;] 5 8 % [ ! S =] EI _@_] 2 5
Hinh 3 Hinh 4

Phan mém Pipe flow wizard mé phong tinh toan thay luc cho nhiéu loai chat long, vai cac diéu kién
nhiét d6 khac nhau, trén 6ng con cho phép nhap vao tén that cuc bd qua van khoa, té, cut, géc udn
cong..., két qua con cho biét nhiéu théng s6 cla trang thai dong chay.

2.3. Phd@n mém Pipe flow expert

Phan mém Pipe flow expert la phan mém mé phong dong chay trong hé théng dudng 6ng cap
nudc, gidp ngudi dung thiét ké hé thong cap nudc chita chay dén cac hong vach tusng/hé thong chira
chay tu dong Sprinkler; xac dinh cac théng s6 chinh nhu luu lugng, ap suat can thiét tai hong, duong
kinh 6ng phu hgp, ki€ém tra tén that ap luc trong hé théng, tinh toan cét ap can thiét cho bom, phan bé
ap luc sau cac van diéu ap trong hé théng nhiéu tang hoac khu vuc c6 chénh cao do.

Phan mém Pipe flow expert tao ra phuong trinh bao toan nang lugng va bao toan khéi lugng co
ban ti mé hinh hé théng dudng 6ng. Sau d6 st dung cac phuong phap ma tran toan hoc tién tién dé
gidi cac phuong trinh thuy luc, tinh d&€n méay bom, thanh phan, diéu khién luu lugng, phu kién dudng
6ng, vat liéu dudng 6ng, kich thuéc dusng 6ng va di liéu chat long.

Phan mém Pipe flow expert phién ban méi nhat la version 7.40, b6 cong cu phan mém c6 ban
quyén, sir dung tuong déi dé dang, truc quan, sinh ddng. Phan mém cho phép tinh toan véi nhiéu loai
chat léng, & cac muic d6 khéac nhau, dudng 6ng cho phép lua chon loai dudng 6ng, d6 day thanh 6ng,
cac thiét bi hé thong cap nudc dugc mo ta chi tiét nhu van, voi...Bén canh d6, mo hinh cé kha nang mo
phong 3D dua trén nén 2D, diéu nay thuan Igi cho thiét ké hé théng cap nudc nha cao tang.
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Phan mém Pipe flow expert cho phép mé phong mot hé théng dudng éng phtc tap va phan tich
cac dac diém cta hé théng dé. Pipe flow expert tinh toan luu lugng én dinh va &p suat tuong Ung clia
hé théng, n6 cho phép phan tich hiéu qua nhimng hé thdng thay déi dudgi diéu kién van hanh khac nhau
Ap dung tinh toan thay luc ctia phan mém:
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1. M6 phong tinh toan mang lugi cap nudc chita chdy trong dé thi.
2. M6 phéng hé théng cap nuéc chita chdy cho nha xuéng.

3. M6 phong tinh toan cdp nudc chira chdy cho nha cao tang.
4. M6 phong tinh cdp nuéc theo mang tuan hoan.
Trong hinh 5:

1. Thao tac tap tin

2. Pon vj théng s6 md hinh
3. Tinh toan mo hinh
4. Céc thiét bi mang ludi cép nudce

5. Thao tac cét, x04. ..

6. Vung ban v€ m6 phong mang ludi

7. Trang thai chat long tinh toan _ ’
8. Thong s6 bé chira e —— K _ WL __ ,\

9. Thong s6 duong dng

Phan mém Pipe flow expert mé phdng tinh toan thay luc co ban cho hé thng mang ludi dudng 6ng
cap nudc chira chay. Day la phan mém da dugc dua vao nghién ctu phan tich tinh toan cho cac nghién cdu
khoa hoc, dung cho SV nganh Cap thoat nudc va dé an tét nghiép ky su cap thoat nudc, bén canh dé con
dugc cac chuyén gia phuc vu cho tinh toan thiét ké cac cong trinh cap nudc trong thuc té.

3. Mét s6 kho khan, thudn loi trong giang day mén Thay luc va cdp nudc chita chay

3.1. Kh6 khdan

Do théi quen cuia gidng vién (GV) van dung phan va bang dé giang day la cha yéu, truyén thu kién
thuc 1 chiéu, SV phai hoc thudc bai. Ban than GV ciing chua thuc su van dong tu thay d6i minh, van coi
nhimng tai liéu dugc xuat ban lan dau ti cta thé ky truéc lam chudn, nhiéu gid day dugc GV tién hanh
nhu moét gid dién thuyét, tham chi GV con doc cham cho SV chép lai nhiing gi c6 san ma khong co6 cap
nhat, bé sung va tng dung tin hoc vao bai gidng, khédng gay duoc su nhiét tinh va hing tha tim hiéu
ma& réng cula SV.

Cac m6 hinh thay luc thuc nghiém phc tap, chi phi cao khéng dé trién khai & 16p hoc thong
thudng.

Viéc gidng day bang ly thuyét thuan tuy khién SV khé hinh dung qua trinh dong chay, ton that ap
luc hay hiéu qua cap nudc khi xay ra su c6 chay.

Da6i vai SV, tén tai 16n nhat la théi quen thu dong, quen nghe, quen chép, ghi nha va tai hién mot
cach may moc, rap khudn nhirng gi GV da giang, chi biét nhimng kién thiic ma GV da cung cap ma chua
tim hiéu, phan hai lai nhiing y ki€n can trong bai gidng véi GV, théi quen lam cho SV kém hiing thu véi
mon hoc, dac biét moén Thay luc va cdp nudc chira chdy véi khoi lugng kién thic 16, loai bai tap nhiéu

Thuc té hién nay cho thay, viéc ing dung céng nghé théng tin doi khi chi chd trong vao trang thiét
bi trong khi viéc dao tao, khuyén khich ap dung tin hoc vao cai tién chuang trinh hoc con it. Diéu nay
dan dén thuc trang GV khong st dung dugc hét cac iting dung cua trang thiét bi. Trong xu thé gido duc
4.0, GV khéng chi day nhiing gi minh c6 ma phai day nhiing gi ngusi hoc can cho tuong lai. Yéu cau
nay doi hoi GV phai lién tuc cap nhat kién thic hang nam théng qua cac nghién ctu khoa hoc trong va
ngoai nudc, trén cac tap chi qudc té. Dong thai thudng xuyén phai dugc danh gia dé bé sung va cap
nhat bai gidng cho phu hgp véi cac nghién cliu phat trién mai trén thé giéi.
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3.2. Nhiing thudn lgi khi dp dung phdn mém vao gidng day tai Trudng Pai hoc Phong chdy chiia chdy
Doi ngl GV ¢6 chuyén mén, tudi dai con treé.

Thiét bi may tinh hau nhu tir SV dén GV déu cé.

Cac phong hoc co6 day du thiét bi may chiéu, bang tuong tac théng minh.

Hé théng Internet dugc phd cap.

Cac video, phan mém dugc phé bién trén mang, cé thé ti vé nghién cuu.

3.3. Dinh huéng dp dung phdn mém vao gidgng day mén Thiy luc va cdp nuéc chira chdy

DE mon hoc Thay luc va cap nudc chira chdy tré nén hing tha hon cho SV, thu hat SV tap trung
nghién cttu vé mon hoc, GV can ¢6 nhing dinh hudng ap dung phan mém 16ng ghép trong giang day
va nghién cu, cu thé:

S dung bai gidng dugc thiét ké trén Poweroint linh dong, 16ng ghép hinh anh ting dung moén hoc
vao thuc té.

Tan dung cac video mé phdng céac thi nghiém cé trong chuong trinh gidng day nhu: thi nghiém
Raynolds, trang thai chdy, phuang trinh lién tuc, phuong trinh Becnouli, tén that nang luong....

Gidi thiéu cac phan mém tinh toan thay luc, ap dung phan mém nay tinh toan dién hoa cac cong
thuc trong chuong trinh gidng day nhu ap dung bé phan mém cutia Daxesoft gidi thiéu & trén dé mo
phong tinh toan thuy luc mang lugi dudng 6ng.

Dua cac phan mém tinh toan thay luc vao ndi dung bai tap vé nha va chdm diém bai tap nay dé dua
vao moét phan cta diém qua trinh mén hoc ctia SV

Khuyén khich SV nghién ctru khoa hoc vé mon Thay luc va cap nudc chira chay thong qua ting dung.

4. Két luan

Nhu vay, véi su phat trién vugt bac clia cdng nghé, iing dung céng nghé théng tin trong day hoc
da trg thanh xu hudng tat yéu trong nén giao duc hién dai. Tur viéc st dung cac phan mém trinh chiéu
co ban dén ap dung cac hé théng quan ly hoc tap phuc tap, céng nghé théng tin khéng chi thay doi
cach GV truyén dat kién thiic ma con ma ra nhiing phuong phap hoc tap mdi, tuang tac va hiéu qua
hon cho SV. Viéc st dung két hop phan mém tin hoc vao giang day Thay luc va cap nudc chita chay lam
ndi bat yéu t6é dac trung ciia moén hoc (tinh thuc nghiém), gitip SV nhanh chéng ndm viing kién thic,
tao hing thu hoc tap, su linh dong cho viéc truyén dat kién thirc, dem lai hiéu qua su pham cao hon,
tan dung dugc day du cac trang thiét bi hién dai cda trudng. Ung dung phan mém tin hoc vao thiét ké
bai gidng va giang day la xu hudng phat trién chung hién nay, do d6, GV can né luc hon dé cé nhiing
bai gidng hay, truyén tai nhiéu n6i dung va cap nhat nhiing cai méi, dap Uing vdi xu thé dao tao trong
thai dai cong nghé 4.0 hién nay.
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