BM-004

TRUONG DAI HOC VAN LANG
KHOA MOI TRUONG

DE THI, PAP AN/RUBRIC VA THANG DPIEM
THI KET THUC HQC PHAN
Hoc ky 2, nam hoc 2024-2025

I. Thong tin chung

Tén hoc phan: | Tram bom va cong trinh thu

M3 hoc phan: | 71PSWI30362 Sé tin chi: | 02
M3 nhom 16p hoc phén: | 242 71PSWI30362 01
242 71PUWA30083 01

242 DMTO110 01
242 DMTO111 01

Hinh thtrc thi: Tw luan Thot gian lam bai: | 90 | phut

[J P& thi ¢6 stt dung phdn mém riéng | GV ghi cu thé tén phan mém: ............

Thi sinh dwoc tham khao tai liéu: Co [] Khong
II1. N§i dung ciu héi thi

Cau 1 (1,50 diém)

a. Do du trit chdng xam thuc 1 gi? Cho biét sy khac nhau giita cac gia tri d6 du trit chong
xam thyc NPSHa, NPSH,, NPSH.. (0,50 diém)

b. Trinh bay hién tugng bua nudc. Nguyén nhan nao gy ra hién tuong nay trong hé thong
bom va 6ng ddn? Céac anh hudng c6 thé xay ra voi hé thdng néu khong kiém soat hién
tuong bua nude? (0,50 diém)

c. Mot dudng 6ng thép dai 250m, dudng kinh 200mm dang dan nude véi van tée 2,5 m/s.
Néu van & cudi 6ng bi dong nhanh trong 0,3 gidy. Cho biét ¢6 xay ra hién trong bua nude
khong? Biét rang toc do song ap luc trong 6ng thép c6 thé liy gan dung 1a a =~ 1000 —
1200 m/s. Néu xay ra bua nudc, lam sao dé giam anh huéng? (0,50 diém)

Ciu 2 (2,00 diém)

Mot may bom hoat dong tai muc nude bién, nhiét do nudc 20°C. Tong cot ap 1a 30,0m, toc
d6 quay 1480 vong/phut. Str dung bom ly tim mot ctra vao voi luu luong 14 450 m3/h. Biét
réng:

- Tbn thit qua dudong 6ng hit va phy kién 13 1,8m.
- Ap suét khi quyén tai muc nude bién: 10,33m.

- Ap suét hoi nudc ¢ 20°C 1a 0,24m.

- Hé s6 K = 1210 tuong Gng véi hiéu suit 80%
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NPSH; = 2,15m (dya theo dudong dac tinh may bom).

Xac dinh:

a. NPSH; (str dung cong thirc xap xi v6i téc do dic trung). (1,00 diém)
b. So sanh NPSHi voi NPSHT. (0,25 diém)
c. Tinh chiéu cao hit cho phép cua hé théng. (0,75 diém)

Céu 3 (2,00 diém)
Mot may bom ly tdm c6 duong kinh banh cong tac ban dau 1a 460mm, hoat dong & téc do
quay la 1200 vong/phtt, c6 duong cong H-Q nhu sau

Piém | Luu luong (m*/h) | Cot ap (m)
a 0 50,0
b 100 48,0
c 200 45,5
d 300 43,0
e 400 38,5
f 500 33,0
g 600 26,0

Gia sir banh xe cong tac duoc thay bang loai dudng kinh nho hon 14 400 mm.

a. Lap dudng cong H-Q cho banh xe cong tac mai (400 mm). (1,25 diém)
b. So sanh véi két qua do tir thir nghiém (bang da cho). (0,50 diém)
c. Tinh tc d6 quay m&i can thiét cho banh xe cong tac 400 mm dat cung luu luong va cot ap

tai diém c6 Q = 300 m>/h nhu banh xe cong tac 460 mm & toc d6 quay 1200 vong/phut.
(0,25 diém)

Cau 4 (2,00 diém)

Nudc ¢ 20°C duge bom bang may bom ly tim thong qua hé thong 6ng gang 16t vira xi mang
(DIP). Trong duong 6ng hiit c6 hai co 90° va mot van hai chiéu. Puong 6ng diy c6 ba co 90°
va moOt van mét chiéu. Maéy bom duogc dat thép hon muc nudc thép nhét trong bé hat. Céc
thong so thiét ké khac gom:

Luu luong Q = 0,085 m?/s.

Cot ap tinh Hgtar = 12,0 m.

Tam may bom thap hon myc nudc hat do sau hs=+1,8 m.

Cong suét diu vao truc bom P= 17,5 W.

Ong hut dai 3,5 m 1am bang 6ng DIP, dudng kinh trong danh dinh: 300 mm -> dudng kinh
thuc té 12 305 mm.

Ong ddy chung dai 42,0 m 1am bang éng DIP, duong kinh trong danh dinh: 250 mm >
duong kinh thuc té 12 264 mm.

Hé s6 ma sat dng gang xi mang cua dng hut 1a £= 0,018 va éng day 1a /= 0,020.

Xac dinh:

a. Cot ap tong cong. (1,50 diém)
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b. Céng suat ma dong chat 16ng nhan duoc. (0,25 diém)
c. Hiéu suit cta to hop may bom. (0,25 diém)

CAu 5 (2,50 diém)

Mot hé thdng nuée bao gom:

- Chiéu cao tinh: 15 m.

- Duong dng: tdng chiéu dai 100 m, dudng kinh trong 150 mm, vét liéu thép véi hé sé nham
tuong duong € = 0,00015 m.

- Trén duong 6ng c6 phu kién gdm 4 co 90° tidu chuan va 1 van céng mo hoan toan.

- Luu lugng hoat dong du kién: tir 0 — 50 L/s.

Tinh Tén That Ma Sat:
T6n thit ma sat trong hé thong bao gdm:

Ton thét trén dwong 6ng thing

Trong do:

f: Hé s6 ma sat (tinh theo cong thirc Colebrook-White hodc tra bang Moody).
L: Chiéu dai ong (100 m).

D: Puong kinh trong ctia éng (0,15 m).

v: Van téc dong chay (tinh tir luu lugng Q).

g: Gia tdc trong trudng (9,81 m/s?).

Ton thét cuc b tir phu kién

UZ
hphu kién = Z K-E

Véi K 1a hé s6 ton thét cuc bo cua tung phu kién:

- Co 90° tiéu chuan: K = 0,9 mdi c4i.
- Van céng mé hoan toan: K = 0,2.

Xac dinh:

a. Ton that ma sat trong hé théng ¢ cac luu lugng khac nhau. (1,25 diém)

b. V& duong dic tinh hé théng (H-Q) biéu dién mdi quan hé gita cot p tong cong va luu
luong. (1,25 diém)
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DAP AP VA THANG DIEM
Phin ciu héi NOi dung dap an Thang | Ghi chud
diém
I. Ty luan
Caul 1,50
a. Do du trir chdng xam thuc 1a gi? | D6 dy trir chong xam thuc (Negative Possible Suction Head, NPSH) 0,25
Cho biét sy khac nhau giita cac gia tri | 1a mot dai lugng do murc nang lwong thay luc (hay cot ap) con lai tai
do du trir chéng xam thuyc NPSHj, | miéng hit cia may bom, sau khi da loai trur ap suét hoi bdo hoa cua
NPSH;, NPSH;. chét 1ong nham dam bao chat 1ong khong bi sbi tai tdm canh bom va
tranh hién tuong xam thyc.
NPSH gom co: 0,25
- NPSH; 1a ngudng bat dau xay ra xam thyc.
- NPSH; 1a mtrc nang lugng tai d6 xam thuc da xdy ra va lam giam
3% cot ap cuia hé thong, c6 thé dugc chap nhan trong cong nghiép.
- NPSHA > NPSH; mdy bom & muc an toan, khong xay ra xam thuc
trong qua trinh van hanh.
b. Trinh bay hién twong bua nudc. | Baa nudc 13 hién tuong gia ting dot ngdt ap suat trong 6ng dan do 0,25
Nguyén nhan ndo giy ra hién tuong | dong chét 160ng dang chuyén dong bi ding lai hodc d6i huéng dot ngot.
nay trong hé thong bom va éng dan? Nguyén nhén chinh la do dong van nhanh, tat bom dot ngdt, hoic sy
Cac anh huong co6 qthé xdy ra voi hé | ¢co nguon dién
thong néu khong kiém sodt hién twong | 4e " ha s im Tai. khéi lwong nude tidp tuc di chuyén quan tinh, 0.25

bua nudc?

va dap vao cot chat 1ong phia trudc va sinh song ap lyc lan truyén
nguoc trong ong. Két qua 1a (i) ap suat c6 thé ting gip nhiéu lan 4p
suat lam viéc, (ii) gay vo duong 6 ong, hong phu kién, chan dong lom,
va (iii) ddc biét nguy hiém trong dng c6 van tdc cao va doan ng dai.
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c. Mot dudong oOng thép dai 250m, | Kiém tra thoi gian dong van so v6i thoi gian truyén song 0,25
duong kinh 200mm dang dan nudce voi | Tde d6 song ap luc trong dng thép co thé 1ay gan dung 1a a ~1000-
van toc 2,5 m/s. Néu van & cudi éng bi | 1200 m/s
dong nhanh trong 0,3 gidy. Cho biét c6 | Thoi gian phan xa song ap luc tw=2L/a=2%*250/1200 ~ 0,417 gidy
xday ra hién tuong bua nudc khong? | Thoi gian dong van ty, = 0,3 gidy < tw = 0,417 giay do d6 bla nudc cod
Biét riang tc do song ap luc trong 6ng | thé xay ra
thép c6 thé 1ay gan dung 1a a=1000- | Bién phap giam bua nudc gom: 0,25
1200 m/s. Néu xay ra blia nuéc, lam | - Giam tdc do dong van dé ty > ty
sao dé giam anh hudng? - Dung van chdng bua nuéc, van 2 toc do
- Dung bé khi hoic budng dém

Cau 2 2,00
Mot may bom hoat dong tai muc nudce | a. NPSHi (sir dung cong thirc xap xi v6i téc do dic trung) 1,00 | cong thirc va
bién, nhiét d6 nudc 20°C. Tong cot ap | NPSH; = He.(K.ns*?)/10° trong do tinh ng: 0,5
14 30,0m, toc do quay 1480 vong/phut. | ns = n.Q"*/H>* v4i n = 1480 vong/phiit, Q = 450/3600 = 0,125 m?/s diém
Str dung bom ly tdm mdt ctra vao véi | Hi=30,0 m cong thuc va
Iwu lugng 14 450 m/h. Biét rang: Tinh ty tdc tinh NPSH;:
-Ton that qua duong ong hut va phu | ns=[1480 . (0,125)"2] / [(30,0)*4] = 49,15 0,5 diém
kién la 1,8m. NPSH; =[30,0 . 1210.(49,15)*31/(10%) = 14,67 m
-Ap suat khi quyén tai myc nudc bién: | b. So sanh NPSHi v61 NPSHr 0,25
10,33m. NPSHi = 14,67 m
-Ap suét hoi nudc & 200C 14 0,24m. | NPSHr=2,15m
-H¢ s6 K = 1210 twong tmg véi hiéu | NPSHi 16n hon rat nhiéu vi day 1a gi4 tri 1y thuyét tai diém bit dau
suit 80% xdy ra xam thyuc, con NPSHr 1a diém k¥ thuat tai d6 ap suit bi giam
-NPSHr = 2,15m (dua theo dudng dic | 3% va duoc sit dung cho thiét ké thuc té
tinh may bom). C. Tinh chiéu cao hat cho phép cua hé théng. 0,75 | Cong thtrc
Xzic dinh: ] hs:NPSHA'Hbar+Hvap+hfs+th+FS til’lh hs 0,25
a. NPSHi (su dung cong thirc xap xi | Trong d6 NPSHa ~ NPSH; = 14,67 m diém

véi toc do dac trung). Hpar = 10,33 m Chon gia tri
b. So sanh NPSHi v6i NPSHr. Hyap = 0,24 m NPSHa: 0,25
c. Tinh chi€u cao hut cho phép ctua hé | hg+Yhm = 1,8 m diém

thong.

Giaset FS=1,0m
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hs=14,67-10,33+0,24+ 1,8+ 1,0=7,38 m Tinh toan hs:
0,25 diém
Cau 3 2,00
Mot may bom ly tdm c6 duong kinh | Tinh H-Q cho banh xe cong tc nho hon bang cach ap dung cong thirc 1,25 | tinh todn cho

banh céqg tac ban dau 1a 460mm, hoat
dong ¢ toc do quay la 1200 vong/phut,
c6 duong cong H-Q nhu sau

biém Luu lugng (m*/h)  Cotap (m)
a 0 50,0
b 100 48,0
c 200 45,5
d 300 43,0
e 400 38,5
£ 500 33,0
g 600 26,0

Gia su banh xe cong tac dugc thay
bang loai dudng kinh nhé hon 1a 400
mm.

a. Lap duong cong H-Q cho banh xe
cong tdc mai (400 mm).

b. So sanh véi két qua do tir thu
nghiém (bang da cho).

c. Tinh téc d6 quay méi can thiét cho
banh xe cong tac 400 mm dat cung luu
luong va cot ap tai diém c6 Q = 300
m*/h nhu banh xe cong tac 460 mm &
téc d6 quay 1200 vong/phut.

gan dung

Q2=Q1.(D2/Dn)

Ho=H,.(D2/D/)?

Di=046 mvaD,;=0,4m

D»/D = 400/460 = 0,8696

Tinh toan cac diém moi tir a' dén g'

Piém Q; (m*h) H; (m)
H1'(D2/D1)2

a’ 0 50
=378

b’ 100 48
=36,3

¢’ 200 45.5
d’ 300 43
e’ 400 38,5
f 500 33
g’ 600 26

Q2 = Q1:(D2/D1) H, =

0
86,96

173,9
260,9
3478
434.8
521,7

50,0.0,756
48,0 . 0,756

34,4
32,5
29,1
24,9
19,7

5 diém dau
tién, moi
diém 0,25
diém
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H-Q 0,50
80
:-::- i [} = B UM
B [} = A0 1T
10
(]
0 100 200 300 400 500 GO0 700
Q {m'hj
Tinh tbc d6 quay méi dé giir nguyén hiéu s uit tai diém D 0,25
n2 = n.N(Hi/Hy)
n; = 1200.\/(43,0/32,5)21380 vong/phut
Cau 4 2,00
Nudc & 20°C duoc bom bing may | Tinh di¢n tich mat cat w6t va van tde 0,25

bom ly tdm théng qua hé théng 6ng
gang 16t vita xi mang (DIP). Trong
duong ong hat ¢6 hai co 90° va mot
van hai chiéu. Pudng dng ddy c6 ba co

Puong kinh trong dng 300 mm ~ 305 mm
Ds= 0,305 m, As=0,0731 m?

Puong kinh trong dng 250 mm ~ 264 mm
D4 = 0,264 mm, Aq = 0,0547 m?
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90° va mdt van mdt chiéu. May bom
duoc dat thép hon muc nudc thép nhét
trong bé hut. Cac théng sd thiét ké
khac gdm:

- Luu lugng Q = 0,085 m?¥/s.

- Cot ap tinh Hgtae = 12,0 m.

- Tam may bom thap hon muc
nudc hat do sau hs = +1,8 m.

- Cong sut dau vao truc bom P
=17,5W.

- Ong hiit dai 3,5 m lam bang dng
DIP, duong kinh trong danh dinh: 300
mm.

- Ong day chung dai 42,0 m 1am
bang 6ng DIP, dudng kinh trong danh
dinh: 250 mm.

Xac dinh:

a. Cot 4p tong cong.

b. Cong suat ma dong chat 1ong
nhan duoc.

C. Hiéu suit cta to hop may bom

Van toc 0,50
v=Q/A

vs=0,085/0,0731 = 1,163 m/s

va = 0,085/0,0547 = 1,554 m/s

v/2g =1,163%/(2.9,81) = 0,069 m

va*/2g = 1,554%/(2.9,81) = 0,123 m

Chénh léch dong nang = 0,123 - 0,069 = 0,054 m

Ton that ma sat hy 0,25
he=f.L/D.v¥2g+K.v}2g

Chiéu dai 6ng hat Ly = 3,5 m, Ds = 0,305 m

Ton that cuc bd

2¢090d0=2.0,9=1,8

1 van hai chiéu=0,2

Ks=2,0

hé s6 ma sat 6ng gang xi mang f= 0,018

hrs=0,018 . 3,5/0,305 . 0,069 +2.0,069 =0,152 m

Chiéu dai éng: La =42 m, Dg = 0,264 m 0,25
Ton thit cuc bo:

3¢090°:3.0,9=2,7

1 van mot chiéu: 2,0

Ka=4,7

Hé s6 ma sat dng day: f~ 0,020

hr ¢=0,020.42/0,264 . 0,123 +4,7.0,123 =0,391 + 0,578 = 0,969m

Cot ap tong cong 0,25
H = Hstat + hes + heg + (de - Vsz)/zg

H=12,0+0,152+ 0,969 + 0,054 = 13,18 m

Tinh cong sut nudc 0,25

Pw=yQH=9810.0,085.13,18=10,98 W
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Hiéu suat may bom 0,25

N = Pw/Pdiuvao = 10,98/17,5 = 62,8 %
Caus 2,50
Mot hé thong nudc bao gdom: Tinh vén toc dong chay v cho timg luu luong: 0,25
- Chiéu cao tinh: 15m. v=Q/A=Q/m (D/2)y ,
- Puong ong: tong chiéu dai 100 m, | Véi Q tir 0 dén 50 lit/giay (twong duong 0 dén 0,05 m3/s).
dl{ong ,k.mhA t“ing 1,50 mm, vat liéu Tinh s6 Reynolds Re: 0,25
thép v&1 hé s6 nham tuong duong B
£=0,00015 m. Re =vDv

7. \ A 4 A 9 4 - _6 2

- Trén duong & ong ¢6 phu klen gom 4 Véi v 1a 40 nhot dong hoc cua nude (~1 . 10°m?/s).
co 900 tiéu chuin va 1 van cong mo | Xac dinh hé so0 ma sat f: 0,25

hoan toan.

- Luu luong hoat dong du kién: tir 0 —
50 L/s.

Xac dinh:

a. Ton that ma sat trong hé thong & cac
luu luong khac nhau.

b. V& duodng déc tinh hé thong (H-Q)
biéu dién mbi quan hé gitra cot ap tong
cong va luu luong.

Str dung cong thirc Colebrook-White:
1/f=-2 . log {[(¢/D)/3,7] + 2,51/(ReNf)}

Tinh t6n that ma sat trén duong 6ng thang hs va ton that cuc b heye bo.

Tong ton that ma sat: 0,25
htong hf + hcuc bd
V& Puong Pic Tinh Hé Thong (H-Q): 0,25
Tong cot ap cua hé thong tai moi luu luong la:
H = Hgtat + hténg
Vé,l Hstat - 15 mét
1,25 | tinh toan cho

Q(@L/s)  H(m
5

15,08
10 15,30
15 15,67
20 16,18
25 16,82
30 17,60
35 18,52
40 19,58

5 diém dau,
moi diém
0,25 diém

Trang 9/ 10




BM-004

45 20,78
50 22,11
Tong 10,0
. TP. Ho Chi Minh, ngay 10 thang 4 nam 2025
Nguwoi duyét de Giang vién ra de

TS. H6 Thi Thanh Hién
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