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BM HE THONG & KY THUAT NGAM

THANH PHO HO CHI MINH

) Mon: Tram bom
KHOA XAY DUNG

Ma& mon hoc: PUST225817

Thoi gian: 90 phut.

Mai dé: 01 (Dé thi c6 02 trang)

PAP AN HQC KY II (2025-2026)

CAU 1: (2 diém)

Y

Noi Dung

Piém

11

Khai niém: Xam thuc xay ra khi &p suit tai cira vao banh cong tac giam
xudng dudi ap suat hoi bdo hoa cua chét long & nhiét d6 1am viéc. Khi do,
chat long sbi cuc bo va hinh thanh cac bot hoi. Khi bot hoi di chuyén vao
viing &p suat cao hon, ching v& dot ngot tao ra ap suat cuc bo cuc 16n (co thé
1én dén hang nghin atm), gy ra cac tac hai nghiém trong.

0,5 diém

1.2

Nguyén nhan:

- Chiéu cao hit qué 16n vuot qué gigi han cho phép;

- Tbc dd dong chay trong 6ng hit qua cao:
Nhiét do chat long bom cao lam tang 4p suat hoi bdo hoa;
Tén that thay luc trén duong dng hat 16n (van, co, cit...):;
- Van hanh bom ngoai ving luu luong thiét ké.

0,5 diém

13

Hau qua:
- Tiéng 6n 16n, rung ddong manh khi van hanh;
- X8i mon va rd bé mat canh bom, than bom (do n mon co hoc);
Luu lugng va cot nudce giam dot ngot;
- Hiéu suit bom giam rd rét;
- Tudi tho may bom rit ngan, hu hong két cau néu kéo dai.

0,5 diém

14

Bién phap phong ngira:

Giam chiéu cao hat: ldp dat bom & vi tri thap hon myc nudc nguon;

- Tang duong kinh éng hut dé giam van toc dong chay;

- Giam thiéu cac phu kién gay ton that cuc bo trén dudng ng hat;

- Chon may bom c6 tri s6 NPSH (Net Positive Suction Head) pht hop
vé6i diéu kién lap dat;

- Khdng van hanh bom & luu luong qué nho hoac quéa 16n so vai diém
thiét ké;

- Kiém tra va bao tri dwong 6ng hit dinh ky dé tranh ro ri khong khi.

0,5 diém

CAU 2: (4 diém)

Y

N§i Dung

Piém

2.1

Xic dinh lwu lrong va van tée nwéc chay trong 6ng hut

1,0 diém

211

Luu lwong chay trong 6ng hat
2 2
Qv 79 307005 =0,059(m’ /)
4 4

0,5 diém

212

Van téc nude chay trong ong ht 1a:
4Q 4.0,059
Vongat = —7 — = ot 7,516(m/s)

0,5 diém

2.2

ong hut
Tinh mat ning doc dwdng va mit ning cuc b trong dwong ong hit va
ong day.

1,0 diém

221

Mat nang doc duong trén dudng ong hat va dng day cua hé thong bom la:
Lyogn Voo I Vs

Zhd — hday + tht — l ongday * ongday + /1 onghut " ong hut (1)
Dong day 2 g Dong hut 2 g

0,5 diém
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=Dgpe =10cMm=0,Im >
=7,516(m/s) thay vao phuong trinh (1) ta duoc:
5 7,516° 10 7,516°

> h,=hy, +h, =0,03.—. +0,03.—.
0,1 2.9,81 0,1 2.9,81

Trong phuong trinh 1 vi D
V v

ong day = ong hut

ong day ong hut

=12,957(m)

2.2.2

Mat nang cuc bo trén dudng 6ng hit va ong day cua hé thong bom la:
2 2

\Y Vv
h — h + h — ong hut + ong day 2
Z c G C 51 2 g é:2 2 g ( )

Trong phuong trinh 2 ta c6: & =0,5;& =0,7 thay cac gia tri vao phuong trinh
2 ta duoc:

th :hq +hc2 =(&+&)

V. 2
°;9day 1215 _ 3 455(m)

=(0,5+0,7
( )2.9,81

0,5 diém

2.3

Tinh cdng suét ciia may bom

2 diém

2.3.1

N\

Hinh vé

0,5 diém

2.3.2

B1: Chon mat cit 1-1 va 2-2 vudng goc voi dong chay nhu hinh v&;
B2: Chon mét chuan 0-0 nam ngang trung voi mat cat 1-1; 7
B3: Viét phuong trinh Becniuly cho 2 mat cat 1-1 va 2-2 so v&i mat chuan 0-
0, ta duoc:
2 2
pldu Vong hut p2 du V
Z+—4+—+H, =Z,+—24+—+> N +>h 3
1 7 29 Bom 2 y Zg z d Z c ( )

0,5 diém

trong d6: Py, = P,y, =0 Vi 2 mat cat 1-1 va 2-2 c6 nudc tiép xdc véi khong
khi;, Z,=0;Z,=14m;V, =7,516(m/s);V =30(m/s) ; Zhd =12,957 (m)

ong hut

va > h, =3,455(m), thay tat ca vao phuong trinh (3) ta dugc:

2 2
=14+0+ S0°__ 7,516 +12,957+3,455> H

0+0+ HBom Bom
29,81 29,81

= 73,416 (m)

0,5 diém

2.3.3

Tinh cong suat may bom:
V6i Cot nudc ciia may bom 1a Hy,, =73,416(m)va luu lugng can bom la
Q=0 059(m3 / s) , vy cong suit ciia may bom la:
P, POQH,, 1000x9,81x0,059x73,416

N =-0
n n 0,94

— 45204(W) = 45, 204(KW)

0,5 diém
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CAU 3: (4 diém)

Y Néi Dung Piém
3.1 | Gidi thich cac dwong quan h¢ trén biéu do. Cac dwong quan hé dé biéu thi cac | 1,0
tinh nang gi? diem
e Q ~ H cho biét méi quan hé giita luu lvong may bom va cot nugc may bom. Luu
lwong cang tang thi H cang giam.

e Q - P cho biét moi quan hé gita luu luong may bom va cong suat may bom. Cong
suat yéu cau cua bom tang khi luu lugng tang.

e 71 cho biét hiéu suat caia may bom. Doi véi may bom CM (A, B, C) trén duong
quan hé Q — H c6 hiéu suét 16n nhét trong khoang n = 61%.

o NPSH viét tat cua Net Positive Suction Head, 1a mot yéu té quan trong trong viéc
hoat dong cua bom. NPSH do luong ap suat toi thicu can thiet tai cua hut cua bom
dé dam bao bom hoat dong hiéu qua, tranh tinh trang xam thuc gay hong hoc bom.

3.2 | Néu cot nwéc can la H=80m, may bom CM (A) sé bom dwoc lwu lwgng bang bao | 1,5
nhiéu? Higu suat, cong suat va NPSH bom biang bao nhiéu? Khi cgt nuéc bom | diém
yéu cau la Hyc=180m va luu lweng Qyc=27 m3h nhung bat bugc van sir dung
may bom CM (A), cach xir ly caa Anh (chi) nhu thé nao? Giai thich. (1,5 diém)

3.2.1 | Khi cot nuéc bom H=80m, tra bang hinh 2 ta thu dwoc: Luu lugng Q= 60 (m®*h) véi | 0,75
Hiéu suat n=60%, C6ng suat bom la: P=20.5 (kW) va NPSH=4,0 m diém
80 O B3 = nm e | 250
(] 50 e - ()
o? 10 20 30 40 50 &p 70 80 ‘O Q [m*/h]
o 200 400 800 800 10po 1200 1400 Q [/min]
[¥e]
© o 10 20 30 40 50 a0 70 a0 Q [m"fb]
2 T T T e
20 % —] =
P, 18 Emmm===m e RN EEEEEEEEREE T
[%7] 1§ =— —
; 0 10 20 a0 40 50 & 70 80 R
NPSH : * ——— 11 ] [ ~psH
[m] H ———— ;D [fr]
© [ 10 20 30 40 50 80 70 80 ° a [/ 1]
3.2.2 | Tir hinh 2, ddi véi bom CM (A) ta thay khi luu luong Qyc=27 m3/h thi cot nuéc bom | 0,75
chi dat yéu cau 1a H = 90 m ma cot nuéc yeu cau cua bai toan la Hyc= 180 m gap doi | diém
SO V6i €Ot nudc cua bom, Vi vay dé xuat Iap thém 1 bom ndi tiép cung s6 hiéu dé dat
duoc cot nudc yéu cau 12 180 m ma luu lugng van dam bao Qyc=27 m®h.

3.3 | Néu cot nwéc can 1a Hi=75m dbi véi may bom CM (B) thi Qu, 11, P1, NPSHy, | 1.5

diem

bing bao nhiéu? Péi véi may bom CM (C) néu cot nwéc yéu cu lan luot 12
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H2=65m thi Q2, 2, P2, NPSH2 bing bao nhiéu?

3.3.1 | Tur yéu cau ct nusce can la Hi=75mdoi véi may bom CM (B) va cot nude yéu cau | 1,5
lan luot la H2=20m doi véi may bom CM (C) st dung biéu d6 cac duong déc tinh | diem
may bom CM (B) va CM (C) ¢ hinh 2 tra dugc cac gia tri can tim nhu sau:

(gl = - c 150 [:;I]
o L 3 o
o 10 20 a0 an 50 80 70 a0 Q [m*/h]
o 200 400 800 200 1000 1200 1400 Q [1/min]
) l] L e et s =’____:'§E_,|*—_._.—_1#-_ A L 4 Q .
[";:l 40
¢ o 10 20 30 40 50 60 70 280 Q [m/h]
ek B e Ee e S a s E I
= T _
: o 10 20 a0 40 50 [=1+] 70 a0 ° Q [m",’h]
[m] ; > i oy o o ';'!:.- = :’ [£]
© o 10 20 2o a0 50 ao 70 a0 ° Q [m*/h]
| Qm¥h) | P(kW) (%) NPSH
May bom CM (B)
H1=75(m) | 40 | 15 55 2,2
May bom CM (C)
H3=65(m) | 52 | 15 60 3,0
Ngay 16 thang 4 nam 2026
BM HTKTN
2 s 3 Noi dun
Chuan dau ra caa hoc phan f‘)g g
kiem tra

[G 1.2]: C6 kién thirc chuyén mén trong linh vyc tram bom. Caul

[G 2.3]: C6 kha ning tinh toan dwoc cac thdng sb ky thuat ciia bom, tram bom. Cau 2

[G 2.4]: C6 kha ning phan tich, danh gia, 1ap luan va lya chon dugc cac thong sé Cau 3

k¥ thuat caa bom, tram bom.
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