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5.1 Ton that ning lwong trong dong chay

Trong qué trinh chuyén dong, ning lugng cia dong chay bi tiéu hao dé khac
phuc cac luc can, ning luong d6 sé bién thanh nhiét ning, mot phan lam nong
vat hay moi truong tiép XUc vai dong chay, mot phan 1am nong chat 1ong. Hién
twong nay 1am giam hiéu suat ctia cac hé thong thuy luc.

Ta can phai nghién ctru cau tao ndi bd cua dong chay, tim nguyén nhan gay ra

ton that va 1ap ra cac cong thtre dé tinh todn ton that nang lugng ctia dong chay.



5.1 Ton that niing lwgng trong dong chay

To6n that nang lugng ¢6 2 dang:

- Tén that doc dwong;
- Ton thdt cuc bo.

Tén that doc dwong, ky hiéu hg(m): 1a ton that xay ra doc theo duong di chuyén
cua dong chay.

Ton that cuc bé, Ky hiéu h.(m): 12 ton that xay ra mot cach tap trung tai mot noi
nao do cua dong chay, vi du: tai khoa, van, voi ... hoac tai noi 6ng mo rong, CO
hep, phan hop nhanh hay uon khic dot ngdt, nghia Ia tai noi dong chay bi bién
dang dot ngot.



5.1 Ton that niing lwgng trong dong chay

Ta coi cac ton that xay ra doc lap voi nhau, ta c6 thé viét:

hw=2hd+2hc

Y hy - Tong cac ton that doc dudng cta dong chay.

> h, - Tong C4c ton that doc cuc bd cua dong chay.

Diéu kién dé cd thé coi cac ton that xay ra doc lap véi nhau 1a khoang céch
gitta 2 vat can lién tiép phai bang 20+50 dudng Kinh ong (d).



5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds,
cac trang thai cuia dong chay
Thiét bi gom:

- Mot thung A 16n chira nuée.

- Mot ong thuy tinh dai, thang,
duong kinh trong khong doi
gan vao thung A, co miéng loe
ra cho nudc chay thuan dong,
cudi ong co khoa K, dé¢ diéu
chinh luu lugng trong 6ng.
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5.1 Ton that ning lwong trong dong chay

5.1.1 Thi nghiém Reynolds,
cac trang thai cuia dong chay
- Thung luwong B dé do luu
leong nudc.
- Thung C dung nudéc mau
(Ynuéc = Vnuoc méu)’ nho mét 6Ilg
nhé gan vao day binh, nudc
mau dugc dan dén 1 kim rong
dat tring voi truc ong thiy
tinh.

- Khéa K, dung dé diéu
chinh lvu Iwong nude mau.
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5.1 Ton that ning lwong trong dong chay

5.1.1 Thi mnghiém Reynolds, cac
trang thai ciia dong chay

Diéu kién thi nghiém 1 nudc trong
thong A khdong do6i va rat yén
tinh. Trinh tyu thi nghiém:

+ Mé khoa K, rat nhe sao cho dong

chay trong 6ng cO van toc nhd. Sau
khi dong chay on dinh mo nhe khoa
K, cho nuéc mau chay vao ong. Lic
nay trong ong thuy tinh ta thady mot
vét nhd ciang nhu soi chi mau. Piéu
d6 chimg t6 rang, dong mau va dong
nudc chay rieng ré nhau, khong sao
tron lan nhau.
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5.1 Ton that ning lwong trong dong chay

5.1.1 Thi nghiém Reynolds, cac
trang thai ciia dong chay

+ Néu tiép tuc mé khda K, tir tir thi
hién tuong trén co thé tiép tuc trong
mat thoi gian nira. Khi mé khoa K,
dén mot muc nhat dinh (ttc 14 van
toc dong chay di dat toéi mot gia tri
nhat dinh) thi vét mau bi dao dong,
luon song. Tiép tuc mé K, ntra thi
vét mau bi dit doan va cudi cling
hoan toan hoa lan vao trong dong
nudc, nghia la dong mau va dong
nudce hoan toan xao tron vao nhau.
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5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds,
cac trang thai cua dong
chay

+ Neéu lam thi nghiém
nguoc lai, nghia 1a dong dan
khdéa K, sao cho van toc
dong nudc nhd dan, thi dén
mdt 10c ndo d6 vét mau dan
dan xuat hién tré lai va cudi
cung ro nhu sgi chi mau ban
dau.
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5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Qua thi nghiém trén Reynolds phan loai trang thai chay:
- Chay tang: la trang thai chay trong d6 cac phan tir chat long chuyén dong

thanh ting 16p riéng r&, khong xao tron 1an nhau.
- Chay roi: 1a trang thai chay trong d6 cac phan tir chat 1ong chuyén dong hon
loan va hoan toan xao tron nhau.



5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
* Van toc phan gidi: 1a gia tri van toc ma tmg voi nd dong chuyén trang thai
chay. C6 2 loai:

+ Vén toc phan gidi trén (ky hiéu v]fg ) - 1a van toc dong chuyén tur trang thai
chay tang sang trang thai chay roi.

+ Vin toc phan gici dudi (Ky hiéu v]?ig ) — 1a van toc dong chuyén tir trang thai
chay roi sang trang thai chay tang.



5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Ta thay c0 su khac nhau giita 2 quéa trinh thuin va nghich, cu thé:
t S d
Vfg Vfg 9
Vay trang thai chay co thé phan loai so bd nhu sau:
- Dong chay co v < V?g . chay tang
- Dong chay co v > V}:g  chay roi

- Dong chay co V;Eg >V > Vgg : €0 thé chay tang hoic roi.



5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Qua thi nghiém ta nhan thay: Van toc phan giéi tly thudc vao:

- Loai chat 16ng lam thi nghiém
- Bbuong Kinh 6ng lam thi nghiém.

Vi vay nén khong thé ding van toc phan giéi dé lam tiéu chuan phan biét
trang thai chay cho moi loai chat 1ong va moi loai dudng ong.



5.1 Ton that niing lwgng trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Theo Reynolds thi trang thai chay phu thudc vao mot to hop khong thir nguyén
bao gom nhirng yéu to anh hudng dén chuyén dong cua dong chay la:

- van toc trung binh mat cat w6t v [m/s];

- dudng kinh 6ng l1am thi nghiém d [m];

- 30 nhét dong hoc cua chat 1ong v [m? /s]
Biéu thirc Reynolds (hay tiéu chuan Reynolds)



5.1 Ton that ning lwong trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Biéu thuc cua so Reynolds duge ding lam tiéu chuan dé xac dinh trang thai
chay cua dong chat long

Ung v6i v, €O Reg,:

Vfg d
Refg
Ung véi Vfdg co Refg.
d
_ Vigd
Refg —_ v

Qua thi nghiém ta thay:

+ Re%g khong co tri so6 Xac dinh thuong dao dong tir 12000 dén 50000.

+ Ref, doi v6i moi loai chat 16ng va duong kinh khac nhau déu c6 gia tri
khong doi 1a 2320.



5.1 Ton that ning lwong trong dong chay

5.1.1 Thi nghiém Reynolds, cac trang thai ciia dong chdy
Do d6 Re = 2320 (con goi 14 s6 Reynold) duoc dung 1am tiéu chuan xac dinh

trang thai chay:
+ DOng chay c6 Re < 2320 - dong chay tang.
+ Dong chay c6 Re > 2320 - dong chay roi.
Doi vai dong chay ¢d mat cat udt khdng tron, thi trong bicu thire thay d = 4Ry,

(Ry, - ban kinh thuy luc), ta co:

vd v4R
Re=—= —"
V V

= 2320
_ VRp

Suy ra: Rery = B =580

Vay: + DOng chay c6 Regy, < 580 - dong chay tang.
+ Dong chay c6 Regy > 580 - dong chay roi.




5.1 Ton that niing lwgng trong dong chay

5.1.2 Déc diém ciia ton thit doc dwong

()

t

Hinh 5.2 Thi nghiém Reynolds va t6n thdt doc dwong



5.1 Ton that ning lwong trong dong chay

5.1.2 Déc diém ciia ton thit doc dwong

Thi nghiém chimg to, 16p chat 1ong mong sat thanh coi nhu dinh chit vao thanh
cac 16p cac phan tir chat 1ong khac chuyén dong truot 18n trén no, gay ra nhimg
luc can.

Mit khéc, khi dong chat 1ong chuyén ddong, cac 16p, cac phan tir chat long c6
thé truot 18n nhau ma sat 1an nhau néu 1a dong chay tang, hodc cO thé chuyén
doéng hon loan va cham 1an nhau néu 1a dong chay roi, do d6 gay nén luc can
lam tiéu hao nang luong cua dong chay.



5.1 Ton that niing lwgng trong dong chay

5.1.2 Déc diém ciia ton thit doc dwong
Phan tich c4c yéu to anh huong dén ton that doc duong, Darcy da lap ra cong

thire tinh hy cho dong chdy déu c6 ap trong éng tron:

Goi la cong thirc Darcy
| - chiéu dai dong chay.
d - duong kinh 6ng.
V - van toc trung binh ctia dong chay.
g - gia toc trong truong.
A - hé s6 ma sat khong tht nguyén, phu thudc sé Re va tinh trang thanh

gi61 han dong chay.



5.1 Ton that niing lwgng trong dong chay

5.1.2 Déc diém ciia ton thit doc dwong
Co6 thé ding cong thire d6i voi dong chay cO mdt cat wot khdng tron hodc dong
chay trong cac kénh hogc mang dan ho, bang cach thay d = 4Ry:

74

1 v
hy=A— &
d }“4Rh2g

Goi la cong thirec Darcy mo rong.

Qua d6 ta thay: ddi voi dong chay déu, ton that ning luong doc duong ty 1
bac nhat v4i chiéu dai dong chay, con phu thudc vao van tdc khdng chi ¢ so
hang v2 ma con qua hé sé A (Vi A 1a ham cia Re, phu thudc van tdc).



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

Két cau ctia dong chay tai noi O strc can cuc bo va |y thuyét tinh toan ton that
cuc bd 1a van dé van con dang tiép tuc nghién ctru.

Thuc nghiém ching to rang, khi doi huéng dot ngdt hay vap phai vat can cuc
bd, dong chay bi tach khai thanh ran va lap tic xuat hién khu vuc xody. Tai mit
phan chia, gitta dong chinh va khu xody xay ra su roi loan cua cac phan tir chat
long.



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

Khi dong chay r6i, nhitng hién tuong trén lam ting muc chay roi, khi dong chay
tang, ket cau tang cO thé bi pha vd. Vi vay, tai nhitng noi nay dong chay bij tiéu
hao nang luong kha 16m.

Dé tinh ton that cuc bd, dung cdng thirc Weisbach:

v

l'lc —_ Z_g
trong do:
V - van toc trung binh, thuong lay ¢ ha luu vat can.
& - hé s ton that cuc b (duoc Xac dinh bang thuc nghiém), phu thudc vao so

Re va cac dac trung hinh hoc cua vat can.



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

a. Dong dot mo:
Goi: S;- dién tich mat cat uét tai 6ng nho;
S, - dién tich mat cat udt tai 6ng 16n;

v, - van toc trung binh & mit cat udt S,

v, - van toc trung binh ¢ mat cat udt S,.

Ta cO:
( S

Sl (1_5_;)2
< v, Hoac <
\hdm: é-:adm Z_g

S

Cdm = S_Z - 1)2
1

2

hdm, = adm, 2

Hinh 5.3 T6n thdit cuc bo dot mé



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

a. Dong dot mo:
Trong thuc t€ muon chinh xac hon, phai xét thém anh huéng cua so Re.
Truong hop chat long chay tir 6ng ra bé:

(e =1
gvb —
VIS, >>5; nen: « V2
hyp = 22

\



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé
b. Dong dot thu:
Khi dong chay bi thu hep dot ngot, tir ong to vao ong nho:

( S T
Cdt :O’S(l_s_i L

< .

k hgy = idtz—g

Tai miéng vao khi dong chay tir bé vao ong:
+ Mép sac: &,5= 0,5
+ Mép tron, thuan:
gv(): 02=+0,5

hyg = £ 2
VO VO zg

Hinh 5.4 Tén that cuc bo dot thu



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

¢. Chd uon cong:

VZ

hu ziu Zg

Hinh 5.5 Tén thdt cuc bé éng cong



5.1 Ton that niing lwgng trong dong chay

5.1.3 Ddc diém ciia ton thit cuc bé

d. Qua khoa: ,é// | _L)I ) J{(’/

hg = gKVZ &= 0.0 L=13 =3
: 3L
e. Qua nga ba: “"/Z'— el B
V2 £i=005 =01 . g=0ls
hK gn 20 ,

Hinh 5.6 Tén that cuc bé qua nga ba









