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TRUONG PAI HOC VAN LANG
KHOA MOI TRUONG

PE 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: | Thay luc trong K§ thuat Méi truong

M4 hoc phan: | 7LHYEN30063 S4 tin chi: | 03
Ma nhom 16p hoc phan: | 241_71HYEN30063_01
Hinh thace thi: Tw luan Thaoi gian lam bai: | 90 | phat

[J D& thi c6 sir dung phan mém riéng | GV ghi cu thé tén phan mém: ............

.................................................

Thi sinh dwec tham khdo tai li¢u: Co [ Khéng

Céch thirc ngp bai (Gidng vién ghi rd yéu cau): Sinh vién nhan dé thi va giay thi va ngp lai
bai lam (khéng nop de thi) cho can b coi thi khi het gio- lam bai
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I1. Céc yéu cau caa dé thi nham dap &ng CLO
(Phdn nay phdi phdi hop véi thdng tin tir dé ciong chi tiét cia hoc phan)
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Ky
higu
CLO

Néi dung CLO

Hinh
thic
danh gia

Trong so
CLO trong
thanh phan

danh gia (%)

Cau hﬁi
thi so

Piém
s0
toi
da

Lay dir
ligu do
lwong

Mire dat
PLO/PI

(1)

(2)

(©)

(4)

©)

(6)

(@)

CLO1

Ap dung cac thuat
ngtr va cac dinh
luat co ban vé dic
tinh chat long, tinh
hoc, dong hoc va
dong luc hoc chat
I6ng 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
ngwr va cac dinh
luat co ban vé dic
tinh chét long, tinh
hoc, dong hoc va
dong luc hoc chat
I6ng 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
théng s6 van hanh
cua c4c van dé
thay lyc.

Tu luan

31

1,2,3,4,5

3,1

CLO5

Xéc dinh dang céac
han ché caa ban
than ddi véi kién
thirc, nang luc can
c6 cta nguoi Ky su
CN-KT moéi truong
va nhan biét cac xu
hudng hién dal

trong nghé nghiép

Tu luan

23

1,2,3,4,5

2,3
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I11. N§i dung céu héi thi

Cau héi 1: (2,0 diém)

a) Trinh bay phuong trinh chuyén dong cua Euler doc theo mot dudng dong cho chat long Iy
tudng, néu rd cac gia dinh. Giai thich cach phuong trinh nay dugc tich phan dé thu dugc
phuong trinh Bernoulli doc theo mét duong dong. (1,0 diém)

b) Viét phuong trinh lién tuc cua chat 1ong khéng nén dugc. (0,5 diém) '

¢) Trinh bay phuong phéap xéac dinh van téc Iy thuyét caa dong chay qua 15. (0,5 diém)

Cau héi 2: (2 diém)

Nuéc chay qua duong 6ng co duong kinh mit Cét,l va 2 lan luot la 40 cmva 20 cm. Van tbe
cua nudc tai mat cat 1 1a 5 m/s. Tim cot ap van toc tai cac mat cat 1 va 2, dong thoi tim luu
luong cua dong chay.

Cau héi 3: (2 diém)

Nudc chay qua mot éng co duong kinh tai cac mat cit 1va 2 lan luot 14 20 cm va 15 cm. Luu
luong chay qua 6ng 12 40 lit/giay. Mat cat 1 nam & d6 cao 6 m so véi dudng chuan va mat cit
2 nam & do cao 3 m so véi duong chuan. Biét ap suat tai mat cat 1 12 29,43 N/cm?, xac dinh
d6 16n &p suat tai mat cit 2.

Cau héi 4: (2 diém)

a) Ton that nang lugng I6n va ton that nang lwgng nho trong 6ng 1 gi? (0,5 diem)

b) Thé nao la duong nang lugng tong, duong do dbc (gradient) thay luc, dng ndi tiép nhau,
cac 6ng song song? (1,0 dlem)

¢) Xay dung biéu thuc caa ton that cot ap do: (1) Puong éng bi ma rong dot ngot va (2)
Puong dng bi thu hep dot ngot. (0,5 diém)

Cau héi 5: (2 diém)

a) Xac dinh luu lugng nudc chay qua mot éng co duong kinh 1a 10 cm va chiéu dai 60 cm,
khi mot dau éng dugc ndi véi bé va dau con lai cua ong dugcC xa ra ngoai khong khi. B
cao ciia nudc trong bé so vai tam ng 12 5 cm va dng duoc cho 1a nam ngang. Biét gia tri f
1a 0,01 va ton that nho khong dang ké. (1,0 diém)

b) M6t bé chtra nude do ddy mot phan nude véi chiéu cao 0,9m va co 16 thoat nude & day bé
v6i duong kinh 15 mm. Khong khi duge bom vao tir phia trén cua bé chira. Xac dinh &p
suat can thiét dé xa nudc véi luu luong 13 1,5 L/s tir day bé. Chon Cq = 0,62. (1,0 diém)
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DPAP AP VA THANG DIEM
Phan cau héi Néi dung dap an Thang | Ghichu
diém
I. Tw luan
Caul 2.0
a. Trinh bay phuong 0’35 E“Th 0,5
trinh chuyén dong ) 0,25 uler
ciia Euler doc theo e 0.25 1025 "
mot duong dong [l 0,25 Bernoulli
cho chat long ly & I 0,25
tuéng, néu rd cac & i / ‘
gia dinh. Giai thich &\O\Vy /5&/ dA \'é\r “// ¢,
cach phuong trinh 0 - ds \/‘J - //
nay dugc tich phan - } ‘ 5/ |
dé thu dlI(_)’C - e . pgdAds
va @ (b)

phuong trinh
Bernoulli doc theo
mot duong dong.

Theo dinh luét 2 caa Newton cho chuyén dong doc theo phurong x:
Fx = max.
Véi chat long chuyén dong, céc luc tac dung lén chat long gom:
I. Fq:trong luc

ii. Fp: luc &p suat

lii.  Fv:luc do @ nhot

iv. Fe: lyc do chuyén dong réi

V. F¢:luc do CL nén duoc
Tich hop céc luc
Fx= (Fg)x + (Fp)x + (Fu)x + (Fo)x + (Fe)x

« Néu chat long nén dugc: Fx = (Fg)x + (Fp)x + (Fv)x + (Fo)x
Phuong trinh Reynold
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Cho dong chat 16ng chay tang: Fx = (Fg)x + (Fp)x + (Fv)x

Phuong trinh Navier-Stokes

{D) <:>

Cho dong chat long 1y tuong: Fx = (Fg)x + (Fp)x
Phuong trinh Euler o
V6i duong dong theo phuong s, xét dong nguyén to chat long hinh try, mat
cat dA va co chiéu dai ds. Cac luc tac dung lén gom:
Luc do 4p suat pdA theo phuong s
Luc do &p suat (p + ‘;—’: ds) dA & hudng doi dien
Trong luc = pg.dA.ds
Goi 0 1a géc, Fr 12 lyc tong hop va as |a gia toc theo phuong s. Tir dinh luat
2 Newton:
Fr m. aS
pdA — (p + a—pds) dA — pg.dA.ds.cosf = p.dA.dS. as (i)
dv _ dvds | d0v _ viv
VO’IClS dt ga‘l‘a——s-F—( d —7.7)
Hay ag = — (ii)

t

vdv

Tu (i) va (||) ——pdsdA pg.dA.ds.cosf = p.dA.dS. —(|||)

Chia cho pg. dA ds va thay cos@ = dZ/dS

- ap g—+ﬂ—0®—+g dz + dv = 0 =» Phuong trinh Eurler

Tich phan phu’ong trinh
2
f%p+fg. dz + [ vdv = constant ¢>S+gz+%= const

2
% +7Z+ Z—g = const (iv) = Phuong trinh Bernoulli
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Dong CL chay qua I3 tao thanh tia c6 tiét dién w6t nho hon tiét dién cua 10.
Tiét dién wét cua tia CL giam dan va dat téi thiéu tai C-C.
C-C & vi tri xap xi ¥ duong kinh 13.

b. Viét phuong trinh @ @ 0,25
lién tuc cua chat L 0,25
Iéng khéng nén 'II{IJLII{} ) zlaf//;rz.rl Yy,
duoc [ J

Phuong trinh lién tuc duoc xay dung dua trén nguyén Iy bao toan khéi lugng >
for a fluid flowing through the pipe at all the cross-section, the quantity of fluid
per second is constant.
Vi, V2 = van téc CL & mat cat 1-1 va 2-2
P1, P2 = KLR cta CL & mat cat 1-1 va 2-2
AL A = dién tich dng ¢ mat cat 1-1 va 2-2

P1A1Vi = p2A;V;
Véi chat long khong nén duoc

AV; = AV,

c. Trinh bay phuong | 7 ¢ 0,25
phap xac dinh van ;i;T}};}}“;;i 0,25
toc ly thuyet cua L ! s
dong chay qua lo. 1 12

71C«VENA-
: ‘ s CONTRACTA
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Tai C-C cac duong dong thang, song song va tiép tuyén véi 10.
Mt cit C-C duogc goi 1a m/cit Vena-contracta
Xét diém 1 (bén trong bé chira) va 2 (tai vena-contracta)
Q¢ trang thai 6n dinh va nudc trong bé duy tri ¢ do cao H

P Vi _ P2 V5

pg 29 P9 29

2 2 )
Vizo =z, > B 4 P2 B i Pr - vy P2 — (a5 k.quyén)
pg 29 pg 29 pg pg

v, rat nho so véi v, boi vi dién tich bé rat 16n so voi tia CL

vZ A A IV £ A LA A
H+0=0 +ﬁ - v, = ,/2gH =van toc ly thuyét (> van toc thuc té)

Cau 2 2.0
Nudc chay qua duong | Buong kinh tai tiét dien 1 (D1) =40 cm = 0,4 m 0,25
ong c6 dudng Kinh | 5 500 kinh tai tiét dien 2 (D2) = 20 cm = 0,2 m

mat cat 1 va 2 lan luot S

14 40 cm va 20 cm. | Van toc tai tiet dién 1 (v1) = 5,0 m/s

Van toc cia nudc tai | Tinh dién tich mat cat tai cac tiét di¢n 8132
matcatllasm/s. Tim| .. .. A en _ ,
cot 4p van toc tai cAc Dién tich tai tiet dién 1 (Al): 832

mat cat 1 va 2, dong

thoi tim luu luong cua nD? 10,42 X
dong Chéy A1 = 4 = ) = 0,12567’1’1
Dién tich tai tiét dién 2 (A2):
D2 10,22
A, = 2 = = 0,0314m?
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Tinh van téc v2 tai tiét dién 2
Duva vao phuong trinh lién tuc:
Q =Ayv; = Ayv,

2> v, =20m/s
Luu lugng dong chay: 0.25
Q = A,v; = 0,1256 X 5,0 = 0,628m3/s
Tai tiét dién 1: 0,25
N , 0,25
V—1 = > =1,274m
29 2981
Tai tiét dién 2:
Vi _ 20° _ 20,387
2g 2981 <M
Cau 3 2,0
Nuéc chay qua mot | Buong kinh tai mat cit1(D1)=20cm=0,2m 0,25
ong c6 duong Kinh tai | 5500 kinh tai mit cét 2 (D2) = 15 cm = 0,15 m
cac mat cat 1 va 2 lan .
luot 12 20 cm va 15 | Luu lugng dong chay (Q) = 40 L/s = 0,04 m®/s
cm. Luu lugng chay | Pg cao tai mat cit 1 (z1) =6 m
qua ong la 40 lit/giay. | . L _
Mat cit 1 nam o do f?o ca? tai mat Ca:[2 (z2)=3m
cao 6 m so vé&i duong | Ap suat tai mat cat 1 (P1) = 29,43 N/cm? = 29,43 10* N/m?
chuan va mat cat 2| Tinp dign tich va van tbc dong chay tai cac mit cat 0,25
nam & do cao 3 m so 0,25

Dién tich tai tiét dién 1 (A1):
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véi duong chuan. Biét
4p suat tai mat cat 1 1a
29,43 N/cm3, x4c dinh
d6 16n &p suat tai mat
Cit 2.

nD? 10,22 )
A = 2 = 2 = 0,031416m
Dién tich tai tiét dién 2 (A2):
nD? 10,152
A, = 7 - 4" 0,017671m?

Duva vao phuong trinh lién tuc:

Q =Ayv; = Ay,
Tinh van téc v1 va v2 tai tiét dién 1 va 2
v; = 1,273m/svav, = 2,264m/s

Trong lugng riéng cua nudc 0,25
y = 1000 x 9,81 = 9810 N/m3
Cot ap tai mat cat 1:
L2} = 30m
Py
i tiét dien 1: 0,25
Tai tiet dién 1: ’
| | VZ 1,2732 0.25
1 d 0,25
— = = 0,0826 ’
29 2.981 m
Tai tiét dién 2:
Vi 2264 _ 2614
2g 2981 o0

Chénh léch thé niang
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Zy—Z,=6—3=3m

Thay vao phuong trinh bernoulli 0,25
P2 =30+3-0,1788 = 32,821m
PY
p, = 3,218 X 10°N /m?
Cau 4 2,0
a. Ton that nang Ton that nang lugng I6n (Major Energy Loss): ’ ’ 0,25
luong 16N va ton Ton that nang lugng 16n xdy ra do ma sat gitra chat long va thanh ong khi chat 0,25

that ning luong
nho trong ong la
gi?

long chay qua ong.
- Pay la ton that chinh trong dong chay qua dng dan.
* Nguyén nhan:
« Tuong tac giira cac 1op chat long va thanh ng gay ra luc can.
« DOng chay cang dai, ton that ma sat cang 16n.
« CoOng thuc tinh:
« Su dung cong thic Darcy-Weisbach:

4 f.LV?
o ] 29
= hr=tonthatdo masat ’
= f=hé so ma sat, la ham s6 cua s6 Reynolds
= ; véi Re < 2000 (dong chay tang)
= 2973 \i6i Re dao dong tir 4000 dén 108
Rrel/ . )
= L =chicu dai ong
= V =van toc trung binh cua dong
~® d=duong kinh ong
Ton that nang lugng nho (Minor Energy Loss):
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To6n that nang lwong nho xay ra tai cac vi tri ma dong chay thay doi dot ngot
hoac khong déu, Chéng han nhu:

» Co hep dot ngot.

* Mo rong dot ngot.

« Khuc cua hoic gap khuc.

« Van hoic cac phu kién duong ong.

* Nguyén nhan:

« DOng chay khong dong nhat tai c4c vi tri thay ddi hinh dang hoic kich

thuéc 6ng, dan dén phét sinh ton that ning luong.

« CoOng thtc tinh:

. Tén that nang luong nho duoc biéu dién bang:
kv
cb — Zg

Véi hey = ton that cuc bo, V = van tdc chat long, k = hé ton that

b. Thé nao 1a duong
ning luong tong,
duong do dbc
(gradient) thuy lyc,
6ng no| tiép nhau,
cac 6ng song song?

DPuong nang lugng téng

La duong biéu dién tong nang luong tai mdi diém trong dong chay, bao gom:

ap Suit, dong nang va thé ning

5 +7 + — = duong nang lugng tong cong

Puong dQ dqc N ‘ , ,
La duong biéu dién nang lugng cua dong chay, chi bao gom: ap suat va the
nang

pig + Z = duong do6 déc

Ong néi tiép nhau

La hé théng 6ng din trong d6 cac doan dng duoc ndi tiép nhau theo chiéu dong

chay. Tong ton that cot &p 1a tong tén that qua timg doan 6ng:
Céc ong song song

0,25
0,25
0,25
0,25

Trang 11 /17



BM-004

La hé thong 6ng trong d6 dong chay dugc phan chia gitra cac nhanh 6ng song
song. Téng luu lwong (Q) 1a tong luu lugng qua ting dng

Q=0,+0Q,+-+0Qy

c. Xay dung biéu
thirc cua ton that
cot ap do: (1)
Puong ong bi mo
rong dot ngot va
(2) Buong 6ng bi
thu hep dot ngot.

Ton that do ma rong dot ngot

o ¢
[P '
1% :
V1 _ p1A1‘;' i :_p—zA_z _____ _XZ

|2 |
02 |
©) :

@

Xét chét long chuyén dong qua dudng 6ng mé rong dot ngot cé mat cat 1-1 va
2-2 & phia truéc vao sau chd ma rong

e p:=do Ion cua ap suat & mat cit 1-1

e V1 =van téc chat long & mat cat 1-1

e A;=dién tich mat cat 1-1

o D2, V2, Az la c4c gia tri tuong ang ¢ mat cat 2-2
Do dudng kinh thay d6i dot ngot tir D1 sang D2, chat long tir 5ng nho hon
khong thé thay d6i bién giéi tuong ttng > hinh thanh dong chay réi.
p’ = do 16n cua &p suat cia xody nudc tai tiét dién (Ax-Ar)
he = ton that cot ap do mo rong dot ngot

Phuong trinh bernoulli tai 1-1 va 2-2
&+V—1+ = &+V—2+Z + ton that do mé rong dot ngot
pg 29 ' pg 29 e
z, = z, do ng nam ngang

0,25
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V2 Vs vZ V2
By i=P24 24 h, hayh, = (ﬂ—p—2)+ (—1——2)
pg 29 pg 29 pd  pPg 2g 29

Xét thé tich chat long gitta 1-1 va 2-2. Luc tac dung 18n chat long theo chiéu
cua dong chay
B =piA + p'(A; — A1) — p24A;

Thuc nghiém cho thay p; =

F = p14; + p1(4; - Ay) —poA; = (P — P2)A;
bong luong chat long/giay ¢ mat cat 1-1
= khoi lugng x van toc
= pA,Vy XV, = pA, V2
Pong luong chat long/gidy ¢ mat cit 2-2 = pA, V2
Chénh léch dong luong/gidy = pA,VZ — pA, V7

Tu phuong trinh lién tuc A, V; = A,V, 2 A, = A
1
= Chénh léch dong luong/giay
%
= pA, VS — p—— Vi
Vi

= PA2V2 pA Vi XV, = pA, [VE = ViVa]
Luc thuc tac dung Ién thé tich chat long theo chiéu caa dong chay bing téc do
thay d6i dong luong hay su thay d6i dong luong trén mot gidy
(p1 — P2)A; = pAy[V5 = ViVy]

Hay
— VZ -V, V.
(p1 p2)=V22—V1V2hay&—p—2= 2 1V2
p Py pPg g
\ _(PL_P\ (VE_VE\_Viie (V& VE
Thay vao he_(pg pg)+(29 Zg)_ g +2g 29

2VE-2Vy Vo +VE-VE  (V3-V3)?
29 29

Ton that do thu hep dot ngot

0,25
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@

i © o
P.&Q_ ....... L'”’."_ T.pi
; R :
§ © @

©,

Xét mat cit 1-1 va 2-2 ¢ phia trude va sau doan thu hep dot ngot
Tiét dién CL giam dan va téi thiéu & C-C (vena-contracta)

A = dién tich CL & mat cat C-C

V¢ = van toéc CL & mat cat C-C

A = dién tich CL & mat cat 2-2

V2 = van téc CL & mat cat 2-2

he = ton that cot p do thu hep dot ngot
he = ton that cot &p thuc do mé rong tir C-C dén 2-2

Ve—v)* _Vie .1

cT 29 29l ]

Tu phuong trinh lién tuc
_Ap_ 1 _ 1
AcVe =4V hay v, A (Ac/Azz) G
2
Thay vao WaVa) _ V—Z[& — 1]

29 2g v,
Vir1 2
g
29 LC,
, 1 2
Néu Cc = 0,62, k = [@ — 1] = 0,375

h _ W _ 0375V2
c 29 29
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e 2
Néu Cc khong duge cho trusc, h, = 0, 5 Z—g

Caub 2,0
a. Xéc dinh Iyu hrong | Prong kinh 6ng (d)=10cm=0,1m 0,25
nuéc chay qua mét Ch!gu dai ong (L)’ =60cm=0,6 m
éng c6 duong kinh Cf]lekj cao cot nu6e (h)=5cm=0,05m
la 10 cm va chiéu | Héso masat (f) =0,01
dai 60 cm, khi mot Bo qua ton that nho (minor losses).
dau 6ng duoc ndi — - .
V6i bé va diu con | €0ng thuc Darcy-Weisbach: 0,25
lai cua 6ng duogc xa 5 0.25
ra ngoai khong kh. poo XLy
Do cao cua nudc ! d.2g
trong bé so vai tam
ong la 5 cm va ong h.d.2g 0,05.0,1.2.9,81
duoc cho la nam v = = = 2,022m/s
ngang. Biét gié tri 4fL 4.0,01.0,6
1a 0,01 va ton thét | Luu luong nudce 0,25
nho khong dang ké. nD? 10,12
A= = = 0,007854m?
4 4
Q =A.v=1587L/s
b. Mot bé chira nudc | Chiéu cao muc nude H =0,9 m 832
do day mot phan | g 5ng kinh 18 thoat nudc. d = 15 mm = 0,015m 0.95
nudC Vol chiéu cao :
70,0152 0,25

0,9m va c6 16 thoat
nudc & day bé voi
duong kinh 15mm.

Dién tich a = = 0,0001767m?

Q =0,0015 m?/s
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Khong khi duoc
bom vao tir phia
trén cua bé chaa.
Xac dinh 4p suat
can thiét dé xa nuéc
véi luu lvong 1a 1,5
L/s tir day bé. Chon
Cd =0,62.

Cy=0,62
Goi p 1a &p suat can thiét tai mat thoang chat long

px10*  10p
1000%x9,81 9,81

Cot ap cua khong khi % =

Goi V2 1a van tdc tai ctra ra cua 13 thoat nude

to= a(1+)= foom(

Luu luong Q = Cq.a. |29 (H + g)
- p =9,125 N/cm?

10p
0,9 —)
* 9,81

Piém tong

10.0

TS.

TP. Ho Chi Minh, ngay 24 thang 11 nim 2024

Ngudi duyét dé

Ho Thi Thanh Hién
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