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DE THI, PAP AN/RUBRIC VA THANG DPIEM
THI KET THUC HQC PHAN
Hoc ky 1, nam hoc 2024-2025

I. Thong tin chung

Tén hoc phan: | Thity luc trong K thuat Méi truong

Mi hoc phéan: | 7AHYEN30063

S4 tin chi: | 03

Mai nhém 16p hoc phan: | 241_71HYEN30063_01

Hinh thtrc thi: Tw luan

Thoi gian lam bai: | 90 | phut

[J Dé thi ¢6 sir dung phin mém riéng

GV ghi cu thé tén phan mém: ............

Thi sinh dwec tham khdo tdi liéu:

Cé [ Khéng

Céch thirc ndp bai (Gidng vién ghi ré yéu cau): Sinh vién nhan dé thi va gidy thi va ndp lai bai lam
(khong ngp de thi) cho can bg coi thi khi hét gio' lam bai
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II. Céc yéu céu ciia dé thi nhim dap ing CLO

(Phan nay phai phéi hop véi théng tin tir dé cwong chi tiét ciia hoc phan)

BM-004

Ky
hi¢u
CLO

Noi dung CLO

Hinh
thure
danh gia

Trong s6 CLO
trong thanh
phin danh gia
(%)

Cau hoi
thi so

DPiém
)
toi
da

Lay dir
liéu do
lwong
mirc dat
PLO/PI

1)

(2)

)

(4)

©)

(6)

(7)

CLO1

Ap dung cac thuat
nglr va cac dinh
luat co ban vé dic
tinh chit long, tinh
hoc, dong hoc va
dong lyc hoc chét
long trong tinh
toan thuy luc
duong dng/muong
dan/thoat nudc.

Tu luan

15

1,2,3,4,5

1,5

CLO3

Ap dung cac thuat
nglr va cac dinh
luat co ban vé dic
tinh chit long, tinh
hoc, dong hoc va
dong luc hoc chat
long trong tinh
toan thuy luc
duong dng/muong
dan/thoat nudc.

Tu luan

31

1,2,3,4,5

3,1

CLO4

Tinh toan cac
thong s6 van hanh
clia cic van dé
thuy luc.

Tu luan

31

1,2,3,4,5

3,1

CLO5

Xéc dinh ding céc
han ché cua ban
than ddi véi kién
thire, nang lyc can
c6 cua nguoi ky su
CN-KT moi truong
va nhan biét cac xu
hudng hién dai
trong nghé nghiép

Tu luan

23

1,2,3,4,5

2,3
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I11. N¢i dung cau héi thi

Cau héi 1: (2,0 diém)

a. Trinh bay phuong trinh Euler cua chuyén dong (0,25 diém). Lam thé nao dé xay dung phuong
trinh Bernoulli tr phuong trinh Euler (0,25 dlem)

b. Trinh bay wu diém va nhugc diém cua thiét bi venturimeter (0,25 diém) so véi thiét bi orifice-
meter (0,25 dlem)

c. Ong pitot la thlet bi gi (0,25 dlem) Lam thé nao dé x4c dinh vén tdc tai bat ky mot diém nao trong
dudng 6ng véi ng pitot (0,25 diém).

d. Orifice-meter 1a thiét bi gi (0,25 diém). Chitng minh rang luu lwong nudc di qua mot thiét bi
orifice-meter c6 thé dugc tinh toan boi mbi lién hé sau (0 25 diém)

a
0 = ¢, 24 2gh

Véi a1: dién tich dng tai vi tri orific-meter dugc lép dat va ao: dién tich cua orifice.
Cau héi 2: (2 diém)

Nudc chay qua duong 6 ong ¢ duong kinh 100mm dudi ap suat 19,62 N/cm? (dugc do bang dong h0
do ap sudt) va c6 van tdc trung binh 3 m/s. Tinh tong cdp ap (total head) cuia nudc tai mot mit cat
nam & d6 cao 8 m so v6i mit chuan.

CAu héi 3: (2 diém)

Mot dng Venturi nam ngang véi duong kinh cira vao 1a 30 cm va dudng kinh doan thu hep 1a 15 cm
dugc st dung dé do luu lugng dau c6 ty trong riéng (specific gravity) 14 0,8. Luu lwong dau qua ong
venturi 12 50 lit/gidy. Xac dinh gia tri chénh 1éch ap suat trén may do giira diu-thiy ngan. Biét Co=
0,98.

Cau héi 4: (2 diém)

a) Ton that nang lugng 16n va ton that niang lugng nho trong dng 12 gi? (0, 5 dlem)

b) Thé nao 1a duong nang luong tong, duong do dbc (gradient) thuy luc, dng ndi tiép nhau, cac dng
song song? (1,0 diém)

¢) Xéy dung biéu thirc cua ton that cot ap do: (1) Puong dng bi md rong dot ngdt va (2) Puong dng
bi thu hep dot ngot. (0,5 diém)

Cau héi 5: (2 diém)

a) Tinh luu luong nudc chay qua dng cc')’du’(‘mg kinh 300 mm, khi cl}énh 1éch cot ap giira hai ddu dng
cach nhau 400 m 14 5 m cot nudc. Biet giatri £ = 0,009. (1,0 diém)

_AfLV?
r - d2g

b) Luu luong qua mot 6ng 1a 200 L/giay. Tim t6n that cot ap khi duong kinh dng mé rong dot ngot
tr 150 mm 1én 300 mm. (1,0 diém)
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DAP AP VA THANG DIEM
Phin ciu héi | N¢i dung dap an Thang diém | Ghi chd
I. Ty ludn
Céaul 2,0
a. Trinh bay phuong trinh 0,5

Euler cua chuyén dong
(0,25 diém). Lam thé nao
dé xay dung phuong trinh
Bernoulli tr phuwong trinh
Euler (0,25 diém)

va
Fx = max.

i. Fg:trong luc
i.  Fp: lyc &p suat
iii.  Fv:lucdo do nhét
iv.  Ft: lyc do chuyén dong rdi
V. Fc:luc do CL nén duoc
Tich hop céc luc
Fx = (Eg)x +’(Fp)x + (Fv)x + (Fo)x + (Fc)x

Phuong trinh Reynold

Phuong trinh Navier-Stokes
» Cho dong chat long 1y tuong: Fx = (Fg)x + (Fp)x
* Phuong trinh Euler

(a)

* Néu chat long nén dugc: Fx = (Fg)x + (Fp)x + (Fv)x + (Fo)x

« Cho dong chit 1ong chay tang: Fx = (Fg)x + (Fp)x + (Fv)x

pgdAds

Theo dinh luat 2 cia Newton cho chuyén dong doc theo phuong x:

Véi chat long chuyén dong, céc lyc tac dung 1én chat long gom:

(b)
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* Vi dudng dong theo phuong s, xét dong nguyén t chat long hinh try, mat cat dA va
c6 chiéu dai ds. Céc luc tac dung 1én gém:
« Luc do &p suit pdA theo phuong s
+ Lyc do 4p suit (p + 22 ds) dA & huong ddi din
* Trong luc = pg.dA.ds
« Goi 0 lagdc, Fr la lyc tong hop va as 1 gia téc theo phuong s. Tir dinh luat 2 Newton:
* Fr=m.as
* pdA— (p + Z—st) dA — pg.dA. ds cosf = p.dA.dS.ag (i)
@ — Qﬁ a_v — Uav (V i E )
di(:i_asdt ot as T v
vav ;.-
* Hayas = ’e (i)
o Tu (i) va (ii): —g—idsdA — pg.dA.ds.cosf = p.dA.dS. v{% (iii)
» Chiacho pg.dA.ds vathay cosf = dZ/ds

® Vél as =

(iii) @%.g—i-f—g L E=0® —+g dz + dv = 0 = Phuong trinh Eurler
Tich phan phuong trlnh

2
f%p+fg. dz+fvdv=c0nstant<=>§+gz+v?=Const

2
pig +7Z+ Z—g = const (iv) = Phuong trinh Bernoulli

b. Trinh bay uwu diém va
nhuoc diém cua thiét bi
venturimeter (0,25 diém)
so voi thiét bi orifice-
meter (0,25 diém).

Uu diém

Hiéu suét cao hon:

Venturimeter c6 thiét ké phan hoi ty va phan ky muot ma, giap glam thleu ton that ning
lugng so vai Orifice Meter, von ¢ canh sic gdy ra dong chay rdi va ton that ning luong
dang ké.

D0 chinh xac cao hon:

Nho giam thiéu ton that ma sat va duy tri dong chay 6n dinh, Venturimeter cung cap do
chinh xac cao hon trong vi¢c do luu lugng so véi Orifice Meter.

Tudi tho dai hon:

Thiét ké thu hep dan ctia Venturimeter gitp giam mai mon, 1am cho nd bén hon theo thoi
gian.

Giam 4p suét it hon:

0,5
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Venturimeter gdy ra ton that ap suat c6 dinh nho hon, gitip bao toan ning lugng ciia dong
chat long tt hon.

Phu hop cho dudng éng 16n:

Venturimeter pht hop hon véi cac dudng 6ng 16n nhd hiéu sudt cao va do bén lau dai.
Nhuoe diém

Chi phi ban dau cao:

Venturimeter dit hon trong san xut va lap dit do kich thudc 16n va ciu tric phuc tap.
Cong kénh va chiém nhiéu khong gian:

Venturimeter yéu cau nhiéu khong gian ldp dat hon va nang hon, khién n6 it phu hop véi
cac hé théng nho gon.

Bao tri va vé sinh kho khan:

Viéc 1am sach va béao tri Venturimeter kho khan hon do cu trac phtc tap, dac biét trong
cac dudng dng c6 nhiéu chat rin lo limg.

Khéng phu hop cho luu lwong thay doi:

Venturimeter kém thich nghi vé6i nhiing thay d6i dot ngot cta luu lugng so voi thiét ké
don gian hon cua Orifice Meter.

Lap dat phirc tap hon:

Viéc can chinh va lép dat Venturimeter doi hoi do chinh xac cao hon, lam tang d¢ phuc
tap khi lip dat.

c. Ong pitot 1a thiét bji gi
(0,25 diém). Lam thé nao
dé x4c dinh van tdc tai bt
ky mot diém nao trong
duong dng véi bng pitot
(0,25 diém).

Pitot-tube 12 mot thiét bi duoc su dung dé do van toc cua chat long tai mat diém béng
cach chuyén doi dong niang cua dong chay thanh ning luong ap suat.

= Py, P2=4p suét tai (1) va (2)

» Vi, V2=vin tdc ~ 0

= H=d0 sau dat 6ng trong dung dich

= h=d6 dang cua chét 16ng trong dng phia trén dung dich

= Phuong trinh Bernoulli gitra (1) va (2)

P. v2 v?2
_1+ 1+_1—_2 2+_2
Pg 2g pg 2g

* Viz1 =22 (cung d6 cao) va v=0
o ;—; = cotap dp suittai (1) = H

o ;—Z = cOt p ap suattai (2) = (H+ h)

2 ,
. H _|_’2’_;= h + H&v, = 4/2gh (ly thuyét)

0,5

Pinh

nghia va
hinh 0,25
diém. Xay
dung cong
thac 0,25
diem
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" Vget = Gy szgh

d. Orifice-meter la thiét bi gi
(0,25 diém). Ching minh
rang luu luong nuée di
qua mat thiét bi orifice-
meter c6 thé dugc tinh
toan boi mdi lién hé sau
(0,25 diém)

Orifice meter duoc sir dung dé do luu luong
= P1,P2=4p suét tai (1) va (2)
» V1, V2= van toc
= A1, A2 = dién tich mat cit
* Phuong trinh Bernoulli gitra (1) va (2)

1+ _|_7712 2+ +22
pg ' 29 pg ? 29

Py P _v; v
© Gora)-Gra)=i 5
» h (~ head difference) = vi_ v
29 29
= v, =/2gh + v?
= Let Cc = Co-efficient of contraction, then:
C. = AZ/A0¢> A2 =CcX Ao

=  Sur dung phuong trinh lién tuc gitra (1) va (2)
_ AZ-VZ CC-AO

AI.U1:A2.U2¢>U1—T:TXU2
’ J2gh
» Dodb v, = =
_(40)? 2
1(A1) XC2

0,5
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Luu lugng: Q = CcxAoxy/2gh _ CaxApxA1\[2gh
e
Cau 2 2,0
Nudc chay qua duong éng c6 | Puong kinh dng (D) = 100 mm = 0.1 m 0,5
duong kinh 100mm dudi 4p | Ap suit do duoc (P) = 19.62 N/em? = 19.62 \times 1074 N/m?
sut 19,62 N/em? (duge do | Van tdc trung binh (v) = 3.0 m/s
bang dong hd do 4p suit) va | Chidu cao so véi dudng mée dit lidu (z) =8 m
¢ vén tbc trung binh 3 m/s. Tong chiéu cao cot 4p duoc tinh bing cong thirc: 0,5 Phuong
Tinh tong cop ap (total head) trinh 0,25
clia nudc tai mot mit cit nam P 2 Dinh
669 cao 8 m so voOi mat E"’Z"'E_H ngPia .
chuan. thong  sO
Trong do: 0,25
« H: Tdng chiéu cao cot ap (m)
« P: Ap suit (N/m?)
+ pg: Trong lugng riéng ctia nudc (9810 N/m?3)
« v: Van tdc dong chay (m/s)
g Gia toc trong truong (9.81 m/s?)
+ z: Chiéu cao cot nudc so véi mde (m)
Chiéu cao cot ap do ap suat: 0,75 Cot ap ap
P 19,62 x 10* suat 0,25
by osi0 0™ Cot p
dong
Chiéu cao cot ap do dong ning nang 0,25
UZ 32 Vl l’lél’lg
29 2x981 0,459m 0,25
Chiéu cao cot ap dia hinh
Z =8m
Téng chiéu cao cot ap (H): 0,25
2
H =£+Z+v—= 20 + 0,459 + 8 = 28,459m
rg 29
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Céu 3 2,0
Mot éng Venturi nam ngang | Pudng kinh cira vao (D1) =30 cm = 0.3 m 0,25
v6i duong kinh cura vao 1a 30 * Duong kinh hong (D2) =15cm =0.15m
cm va duong kinh doan thu « Luu lugng dau (Q) =50 L/s
hep 13 15 cm duge st dung dé « Ty trong riéng cta dau (SG) = 0.8
do luu luong dau co ty trong « Hé sb luu luong (Cd) = 0.98
riéng (specific gravity) la 0,8. « Tinh chénh 1éch cot ap cua dau-thay ngan (hm)
Luu lugng dau qua 6ng | Tinh dién tich mit cét: 0,25
venturi la 50 lit/gidy. Xac nD? 10,32 5
dinh gia trj chénh léch ap suat M= T T 0.070685m
trén may do gilra dau-thuy nD? 0,152 ,
ngan. Biét Cq= 0,98. a; =—~ =5 =0017671m
Tinh chénh léch ¢t ap (h): 0,25
a? = 0.00499m* 0,25
as = 0.000312m* 0,25
a? —a? = 0.004678m* 0,25
1% 0.01826 0.25
Jai —a3
(%)
0.
‘ = oxosl __039m
Tinh chiéu cao manometer hm: 0,25
Pm = 13600 kg/m? (thiy ngan) va p, = 800 kg/m? (dau)
Ry, = hoo  _ 2.48m
Pm ~ Po
Cau 4 2,0
a. Ton that ning lugng 16n | Ton that nang luong 16n (Major Energy Loss): 0,25
va tén thit ning luwong | Ton that nang luong lon xay ra do ma sat gitra chat 16ng va thanh dng khi chat 1ong 0,25

nho trong ong 12 gi?

chay qua ong.
Pay 1a ton that chinh trong dong chay qua 6ng dan.
* Nguyén nhan:
« Tuong tac giita cac 16p chét 16ng va thanh dng gay ra luc can.
« Dong chay cang dai, ton thit ma sat cang 16n.
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* (Cong thuec tinh:
*  St&r dung cong thirc Darcy-Weisbach:
4 f.L v?
7 ’ ) g
* hr=ton thatdo masat )
= f=h¢ sO ma sat, 1a ham s6 cua s6 Reynolds
= =2 v6i Re < 2000 (dong chay ting)
_ 0,079 ,

=372 Vi Re dao dong tir 4000 dén 10°
= L =chiéu dai 6ng
=V =van tdc trung binh cta dong
= d=duong kinh ng
Tén thit niang luong nho (Minor Energy Loss):

Tén that ning luong nho xay ra tai cac vi tri ma dong chay thay d6i dot ngot hoic khong

déu, chfmg han nhu:
* Co hep dot ngot.
* Mo rong dot ngdt.
« Khuc cua hodc gap khuc.
«  Van hoidc cac phu kién duong 6ng.
* Nguyén nhan:
« Dong chay khong dong nhat tai cac vi tri thay doi hinh dang hoic kich thudc
dng, dan dén phat sinh ton thit nang luong.
* (Cong thuec tinh:

. Tén that nang luong nhé duge biéu dién bang:
. kv?
cb — Zg

V6i heo = ton that cuc bd, V = vén tdc chit 1ong, k = hé ton that

b. Thé nao la dudng ning
luong tong, dudng do doc
(gradient) thuy lyc, dng
ndi tiép nhau, cac dong
song song?

Puong ning lugng tong

La duong bi€u dién tong nang lugng tai moi di€m trong dong chay, bao gom: ap suat,
dong nang va thé nang

P 2 \ < 2 R

o +7Z+ Z—g = duong nang lugng tong cong

0,25
0,25
0,25
0,25
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DPuong do déc N ) ) )
La duong bi€u dién nang lugng ctia dong chay, chi bao gom: ap suat va thé nang
% + Z = duong d6 déc

Ong ndi tiép nhau

La h¢ thong ong dan trong d6 cac doan 6 dng duoc n01 tiép nhau theo chiéu dong chay.

Tong ton that cot ap 14 tong ton that qua timg doan dng:
) hs = hey + hey + -+ hpy
Cac 6ng song song
La hé thong 6ng trong do dong chay dugc phan chia gitra cac nhanh 6 dng song song.
Téng luu lugng (Q) 1a tong luu luong qua timg dng

Q=0 +Qx+ -+ 0y

C. Xay dung biéu thic cua
tén that cot ap do: (1)
Puong dng bi mé rong dot
ngdt va (2) Puong dng bi
thu hep dot ngot.

Tbon that do m& rong dot ngdt

\2 F’1A1‘I

Xét chét long chuyén dong qua duong dng mé rong dot ngdt co mat cat 1-1 va 2-2 &
phia truée vao sau chd mo rong
e pi=do 16n cha ap sudt & mat cat 1-1
e V1=van toc chat long & mat cat 1-1
e Ai=dién tich mit cat 1-1
o 2, V2, A2 1a céc gia tri tuong ing & mat cat 2- 2
Do duong kinh thay d6i dot ngot tir D1 sang D2, chét long tur 6ng nho hon khong thé
thay dbi bién gidi twong ng > hinh thanh dong chay roi.
p’ =dd lon cua ap sudt ciia xody nudc tai tiét dién (A2-Az)
he = ton that cot ap do mé rong dot ngodt
Phuong trinh bernoulli tai 1-1 va 2-2

0,25
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7% 1z
Z; +— 29 +z, = P2 +—+2z, + ton thit do m& rong dot ngdt

rg 2.9
Z, = Z, do Ong nam ngang
P VE_p2  VE (P2, (M _¥
pg+2g_pg+,29+hehayhe_(pg pg)+(2g Zg) ) .
Xét thé tich chat long gitra 1-1 va 2-2. Luc tac dung Ién chat long theo chiéu ctia dong
chay
) Fe =p14; +p'(4A2 — A1) — p24;
Thyc nghiém cho thay p; = p’
Fe = p1A1 + p1(Az — A1) — p24z = (p1 — P24z
Dong lugng chat long/gidy & mat cat 1-1
= khéi lugng x van toc
= pA, leVl—pA V2
Pong lugng chit long/gidy & mit cit 2-2 = pA, V2
Chénh léch dong lugng/gidy = pA,VZ — pA,V}

Tu phuong trinh lién tuc A, V; = A,V, > A, = doVs
1
= Chénh 1éch dong lugng/giay
A,V
= pAVE —p— =V}

1
= pAZVZ pA;Vy X Vo = pAy[VE — V3V, ]
Luyc thyc tac dung 1én thé tich chat long theo chiéu cta dong chay bang tdc do thay doi
dong lugng hay su thay do6i dong lugng trén maot gidy
(p1 —p2)A; = pA; [sz — V]

Hay
— VZ -1, V.
(p1 p2)=V22—V1V2hay&—&= 2 1V2
p 2 2 2 pg Zpg 2 gZ 2 2
Thayvao h, = (22— 22) 4 (A _22) - Toctte 20 50 _ 2Bt
pg  pg 29 29 g 29 2g 2g
(V1 —-V,)?
2g

Tbn that do thu hep dot ngot

0,25
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p,A
L o S
P :

Xét mat cat 1-1va2-2 & phia trudc va sau doan thu hep dot ngdt
Tiét dién CL giam dan va t6i thiéu & C-C (vena-contracta)

Ac = dién tich CL & mit cat C-C

V¢ = van téc CL & mit cat C-C

Az = dién tich CL ¢ mat cit 2-2

V2 = van téc CL & mit cat 2-2

he = ton thét cot ap do thu hep dot ngot
he = ton thit cot ap thuc do mo rong tir C-C dén 2-2

Ve —V)? _ VZ [V 1 ?
cT 29  2gly, ]

Tur phuong trinh lién tuc
AV, = A2V2hay oo 1 1

Ac (AC/AZ) T Ce

Thay vao (V12V2) v [ 1]
Vi 1]2
°2glc,
, 1 2
Néu Cc=0,62, k = [— _ 1] = 0,375
0,62 5 5
kV. v
h, = —2=0,375->
29 2g

, 2
Neéu Cc khong dugce cho trude, h, =0, 5 Z—zg

Céaub

2,0
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a. Tinh luu luong nudc | Puong kinh éng (d) =300 mm = 0,3m 0,25
chay qua éng c6 duong | Chiéu dai éng (L) = 400m
kinh 300 mm, khi chénh | Chénh 1éch cot ap (hf) = 5m
léch cot 4p giira hai dau | Hé s6 ma sat (f) = 0.009
bng cach nhau 400 m 1a | Tinh luu luong dong chay (Q).
5 m cot nuéc. Biét gid tri | Van téc dong chay 0,25
f =0,009. , hrd2g 5032981 0,25
_AfLV? VU= TUfL T 20000400 - 204375
r = d2g v=143m/s
Luu lugng 0,25
wd?
Q=Av= T1'43 =0,101m3/s
. Luu luong qua mét éng | Luu lwong ( Q)= 200 L/s = 0.2 m%s 0,25
la 200 L/gidy. Tim t6n | Puong kinh ban ddu ( D1) = 150 mm = 0.15 m
that cot ap khi duong | Puong kinh sau mé rong (D2) = 300 mm =0.3m
kinh dng mé rong dot | Tinh ton that cot 4p do md rong dot ngdt ( he ).
ngot tor 150mm Ién | Tinh dién tich mat cat ngang tai cac doan éng 0,25
300mm. Dién tich mat cit tai doan trudéc mé rong (A1):
wd?
A = 7 - 0.017671m?
Dién tich mit cat tai doan sau mo rong (Az):
md3
A, = = - 0.070685m?
Van tdc tai cac doan 6ng trudc mé rong 0,25
v = g =11.32m/s
Ay
Van tdc tai cac doan 6ng sau mo rong
v, = A% = 2,83m/s
Ton that cot ap 0,25
2
h, = W1 =v)" _ 3 670m
29
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TP. H6 Chi Minh, ngay 24 thang 11 nam 2024

Nguoi duyét dé Giang vién ra dé
TS. Ho Thi Thanh Hién TS. L& Minh Truong
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