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TCVN 7870-11 : 2009

Loi néi dau
TCVN 7870-11 : 2009 thay thé cho TCVN 6398-12 : 2000 (ISO 31-
12 : 1992);

TCVN 7870-11 : 2009 hoan toan twong dwong véi ISO 80000-11 :
2008;

TCVN 7870-11 : 2009 do Ban ky thuat tiéu chudn quéc gia
TCVN/TC 12 Pai luong va don vi do lwong bién soan, Téng cuc
Tiéu chuan Do lwdng Chét lwong dé nghi, B Khoa hoc va Céng

nghé cong bb.
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L&i gidi thiéu

0.0 Giéi thiéu chung

TCVN 7870-11: 2009 do Ban Ky thuat Tiéu chuén vé Pai lveong va Bon vi do lwdng TCVN/TC12 bién
soan. Muc tiéu cia Ban Ky thuat TCVN/TC12 Ia tiéu chuan héa don vi va ky hiéu cho cac dai lwong va
don vi (ké ca ky hiéu toan hoc) dung trong linh viec khoa hoc va céng nghé, hé sé chuyén déi tiéu
chuén gitra cac don vi; dwa ra dinh nghia cla cac dai lwgng va don vi khi can thiét.

B& TCVN 7870, chdp nhan bd tiéu chuan ISO 80000, gém cac phan dwdi day co tén chung “Pai lwong
va don vi”:

— TCVN 7870-3 : 2007 (ISO 80000-3 : 2006
— TCVN 7870-4 : 2007 (1ISO 80000-4 : 2006
—  TCVN 7870-5 : 2007 (ISO 800005 : 2007), Phan 5: Nhiét déng lwc hoc
—  TCVN 7870-8 : 2007 (ISO 80000-8 : 2007), Phan 8: Am hoc

—  TCVN 7870-7 : 2009 (ISO 800007 : 2008), Phan 7: Anh sang

—  TCVN 7870-11 : 2009 (ISO 80000-11 : 2008), Phan 11: Sé dac trung

Phan 3: Khéng gian va thoi gian

),
),
),
),

B6 tiéu chuan 1SO 80000 con cé cac phan dwsi day co tén chung “Quantities and units”:

—  Part 1: General

— Part 2: Mathematical signs and symbols for use in the natural sciences and technology
—  Part 9: Physical chemistry and molecular physics

—  Part 10: Atomic and nuclear physics

—  Part 12: Solid state physics

B tiéu chuan IEC 80000 gdm cac phan duéi day cé tén chung Quantities and units”:
—  Part 6: Electromagnetism
—  Part 13: Information science and technology

—  Part 14: Telebiometrics related to human physiology

0.1 Cach sap xép cac bang
T4t ca cac sb dac trwng la dai lwong cé thir nguyén mét. Do doé, don vi ctia sb déc trwng 1a sd mét, ky
hiéu 1a 1. Bon vi nay khéng dwoc nhac lai trong cac bang dwéi day.

Trong trwéng hop viéc danh sé muc thay ddi so véi phién ban cii cia TCVN 6398 (ISO 31), thi con sb
trong phién ban cii dwoc cho trong ngodc don, phia dwéi con sé méi cla dai lwong do; ddu gach

ngang chi ra rang muc dé khéng cé trong phién ban ci.
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0.2 Bang dai lwong

Tén cac dai lwong quan trong nhét thudc linh vuc cla tiéu chuan nay dwoc dwa ra cung véi ky hiéu
clia chung, va trong phan I&n cac trwong hop, ca dinh nghia clia ching. Cac tén goi va ky hiéu nay |a
khuyén nghi. Nhirng dinh nghia nay dwoc dwa ra chi yéu dé nhan biét cac dai lwong trong Hé dai

lwong quéc té (1ISQ), liét ké trong cac bang; khong nhét thiét 1a dinh nghia day du.

Déc trung vo hwéng, vécto hay tenxo cla mét sbé dai lwgng dwoc dwa ra, dac biét khi can cho dinh

nghia.

Trong phan 1&n cac trwdng hop, chi mot tén va moét ky hiéu dwoc dwa ra cho mét dai lwong; néu hai
hay nhiéu tén hoac hai hay nhiéu ky hiéu dwoc dwa ra cho cung mét dai lwong va khéng cé sy phan
biét dic biét nao thi ching binh d&ng nhw nhau. Néu tén tai hai loai chi* nghiéng (vi du 9va 6; pva ¢;
a va a; g va g) thi chi mét trong hai duwoc dwa ra. Diéu dé khéng c6 nghia la loai chi kia khong duoc
chép nhan. Néi chung khuyén nghi rang cac ky hiéu nhw vay khéng dwoc cho nhirng nghia khac nhau.
Ky hiéu trong ngodc don 1a ky hiéu dw trir dé& st dung trong bbi canh cu thé khi ky hiéu chinh dwoc

dung v&i nghia khac.

0.3 Chu thich vé don vi cua cac dai lwong cé thir nguyén mét hay dai lwong khéng thir

nguyén

DPon vi clia dai lwong c6 thir nguyén mét, con goi la dai lwong khong thir nguyén, 1a s mot (1). Khi

biéu thj gia tri clia dai lwong nay thi don vi 1 thueng khéng dwoc viét ra mot cach tweng minh.
ViDU 1: Chi sb khuc xa n=153x1=1,53

Khoéng dwoc ding cac tién td dé tao ra boi hodc wéc ctia don vi nay. Cé thé dung Iuy thiva ciia 10 dé

thay cho céc tién té.
ViDU 2: Sé Reynon Re =1,32x10°

Vi géc phang thuwerng duoc thé hién bang ty sé gitra hai do dai, con géc khdi dwoc thé hién bang ty sé
gitra hai dién tich, nén nam 1995 CGPM da qui dinh la trong Hé don vi qudc t&, radian, ky hiéu Ia rad,
va steradian, ky hiéu 1a sr, 1a cac don vi dan xuét khong thtr nguyén. Diéu nay ngu y réng cac dai
lwong géc phang va géc khébi duwoc coi 1a dai lwong dan xuét cé thir nguyén moét. Do do, cac don vi
radian va steradian bang mét (1); ching ciing cé thé dwoc bd qua hodc cé thé dung trong biéu thirc
cla cac don vi dan xuat dé& dé dang phan biét gitra cac dai lwong cé ban chat khac nhau nhwng cé

cung thtr nguyén.
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Dai lwong va don vi —
Phan 11: S6 dic trwng

Quantities and units —

Part 11: Characteristic numbers

1 Pham vi ap dung

Tiéu chuan nay qui dinh tén, ky hiéu va dinh nghia cla cac sb dac trweng dung dé mé ta cac hién twong

lwu chuyén.

2 Tai liéu vién dan
Cac tai liéu vién dan dwéi day rat can thiét cho viéc ap dung tiéu chuan nay. Déi voi cac tai liéu ghi
nam cong bd thi ap dung ban dwoc néu. Dbi véi cac tai lieu khéng ghi nam cong bd thi ap dung ban

m&i nhét, bao gdm ca céac stra dbi.

TCVN 7870-3 : 2007 (ISO 80000-3 : 2006), Pai lwong va don vi — Phan 3: Khong gian va thi gian
TCVN 7870-4 : 2007 (ISO 80000-4 : 2006), Pai lwong va don vi — Phan 4: Co hoc

TCVN 7870-5 : 2007 (ISO 80000-5 : 2007), Pai lwong va don vi — Phan 5: Nhiét dong lwc hoc
TCVN 7870-8 : 2007 (ISO 80000-8 : 2007), Pai lwgng va don vi — Phan 8: Am hoc

IEC 80000-6:2008, Quantities and units — Part 6: Electromagnetism (Pai lwong va don vi — Phan 6:

Hién twong dién tw)

ISO 80000-9: 1, Quantities and units — Part 9: Physical chemistry and molecular physics (Pai lwgng va

don vi— Phan 9: Héa ly va vat Iy phan ti)

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghia ctia cac sb dac trwng dworc trinh bay trong cac trang sau.

') S&p cong bd (Thay thé 1ISO 31-8:1992)
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4 Lwu chuyén dong lwong

S6 muc Tén

Ky hiéu

Dinh nghia

Chu thich

11-4.1
(12-1)

Sé Reynolds

Re

pvl vl

n v

Re =

trong do p la khdi lwong riéng

(TCVN 7870-4:2007, muc 4-2), v |a tbc d6
(TCVN 7870-3:2007, muc 3-8.1), / 1a do
dai TCVN 7870-3:2007, muc 3-1.1), 7 1a
do nhoét dong lwe (TCVN 7870-4:2007,
muc 4-23),va v la

d6 nhét dong (TCVN 7870-4:2007 , muc
4-24)

11-4.2 Sé Euler

(12-2)

Ap
pv°

Eu=

trong do p la ap suét

(TCVN 7870-4:2007, muc 4-15.1), p la
khdi lwong riéng

(TCVN 7870-4:2007, muc 4-2), v la tbc do
(TCVN 7870-3:2007, muc 3-8.1)

Dai khi hai 1an s Euler
nhw dinh nghia & day
dwoc goi la sé Euler. Dinh
nghia nay khéng dwoc
chép nhan.

11-4.3 Sé Froude

(12-3)

Fr=-%

Jig

trong d6 v la tbc d6 (TCVN 7870-3:2007,
muc 3-8.1), / 1a a6 dai TCVN 7870-
3:2007, muc 3-1.1), va g la gia tdc roi tw
do (TCVN 7870-3:2007, muc 3-9.2)

Doi khi binh phwong cua
sb Froude number nhw
dinh nghia & day dwgc goi
la s6 Froude. Dinh nghia
nay khéng dwoc chap
nhan.

11-4.4 S6 Grashof

(12-4)

I®gaAT

2
v

trong d6 / la do dai TCVN 7870-3:2007,
muc 3-1.1), va g la gia tbc roi tw do
(TCVN 7870-3:2007, muc 3-9.2), a 1a hé
sb né thé tich (TCVN 7870-5:2007, muc
5-3.2), T la nhiét do nhiét dong lwc (TCVN
7870-5:2007, muc 5-1), va v 1a d6 nhot
dong (TCVN 7870-4:2007, muc 4-24)

Gr =

11-4.5 S& Weber

(12-5)

_pvl

o
trong d6 p 1a khdi lwong riéng
(TCVN 7870-4:2007, muc 4-2), v la tbc do
(TCVN 7870-3:2007, muc 3-8.1), / 1a do
dai TCVN 7870-3:2007, muc 3-1.1),
va o suat cang bé mat (TCVN 7870-
4:2007, muc 4-25)

We
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S6 muc Tén Ky hiéu Dinh nghia Chu thich
11-4.6 S6 Mach Ma Ma = vle
(12-6)
trong dé v 1a tbc do (TCVN 7870-3:2007,
muc 3-8.1) va c la tbc d6 am thanh (TCVN
7870-8:2007, muyc 8-14.1)
11-4.7 S6 Knudsen Kn Kn=1/1
(12-7) trong do6 A la quang dwdng tw do trung
binh (ISO 80000-9:—, muc 9-38) va [ la
d6 dai TCVN 7870-3:2007, muc 3-1.1)
11-4.8 Sé Strouhal Sr Sr=1If/v
(12-8)
trong do6 [ la do dai TCVN 7870-
3:2007, muc 3-1.1), f1a tan sé (TCVN
7870-3:2007, muc 3-15.1), va v la tbc
d6 (TCVN 7870-3:2007, muc 3-8.1)
5 Lwu chuyén nhiét
S6 muc Tén Ky hiéu Dinh nghia Chu thich
11-5.1 S6 Fourier Fo F At at
12-9 -T2 T2
(12-9) PIPERNT
trong do A 1a dd dan nhiét (TCVN 7870-
5:2007, muc 5-9), ¢ la thei gian (TCVN
7870-3:2007, myc 3-7), ¢, la
nhiét dung riéng déng ap (TCVN 7870-
5:2007, muc 5-16.2), p la khéi lwgng riéng
(TCVN 7870-4:2007, muc 4-2), [ 1a d6 dai
(TCVN 7870-3:2007, muc 3-1.1), vaa la
dd khuéch tan nhiét (TCVN 7870-5:2007,
muc 5-14)
11-5.2 S6 Peclet Pe pe,ul Pe=Re - Pr
(12-10) Pe = PR

trong p 1a khéi lwong riéng (TCVN 7870-
4:2007, muc 4-2), ¢, la nhiét dung riéng
dang ap (TCVN 7870-5:2007, muc 5-
16.2), v la téc do (TCVN 7870-3:2007,
muc 3-8.1), / la do dai (TCVN 7870-
3:2007, myc 3-1.1), A 1a 34 dan nhiét
(TCVN 7870-5:2007, muc 5-9), va a la do
khuéch tan nhiét (TCVN 7870-5:2007,
muc 5-14)
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S6 muc Tén

Ky hiéu

Pinh nghia

Chu thich

11-5.3
(12-11)

Sé Rayleigh

Ra

PBp?c,gaAT P gaAT
Ra = =
ni va

trong dé / la do dai (TCVN 7870-3:2007,
muc 3-1.1), p la khéi lwgng riéng (TCVN
7870-4:2007, muc 4-2), ¢, la nhiét dung
riéng déng ap (TCVN 7870-5:2007, muc
5-16.2), g la gia tbc roi tw do (TCVN
7870-3:2007, muc 3-9.2), a la hé sé né&
thé tich (TCVN 7870-5:2007, muc 5-3.2),
T 1a nhiét d6 nhiét déng lwc (TCVN 7870-
5:2007, muc 5-1),  la d0 nhét dong lwc
(TCVN 7870-4:2007, muc 4-23), A 1a do
dan nhiét (TCVN 7870-5:2007, muc 5-9),
v la d6 nhét dong (TCVN 7870-4:2007,
muc 4-24), va a 1a do khuéch tan nhiét
(TCVN 7870-5:2007, muc 5-14)

Ra=Gr- Pr

11-5.4 S6 Nusselt

(12-12)

Nu

K
A

trong d6 K la hé sé truyén nhiét (TCVN

7870-5:2007, muc 5-10.1), / 1a do dai

('[CVN 7870-3:2007, muc 3-1.1), va A do

dan nhiét (TCVN 7870-5:2007, muc 5-9)

Nu

S dung tén “sé Biot”
(B1i) khi sb Nusselt
dworc dung cho lwu
chuyén nhiét dbi lwu.

11-5.5 S6 Biot

Bi

K
A

trong dé K la hé sé truyén nhiét (TCVN

7870-5:2007, muc 5-10.1), / la do dai

('l:CVN 7870-3:2007, muc 3-1.1), va A do

dan nhiét (TCVN 7870-5:2007, muc 5-9)

cla chat ran

Bi

11-5.6 S6 Stanton

(12-13)

St

K

pLe,
trong d6 K la hé sb truyén nhiét (TCVN
7870-5:2007, muc 5-10.1), p 1a khéi lwong
rieng (TCVN 7870-4:2007, muc 4-2), v la
toc do (TCVN 7870-3:2007, muc 3-8.1), va
¢p la nhiét dung riéng déng ap (TCVN
7870-5:2007, muc 5-16.2)

St =

St=Nu/Pe

dai khi goi 1a sé Margoulis,
Ms.

Sé

j=St- ’Pr2’3‘ duwoc goi
la thira soO truyén nhiét.

10
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S6 muc Tén Ky hiéu Dinh nghia Chu thich
11-6.1 | S6 Fourier cho Fo* Fo*=FolLe
(12-14) truyén khoi Fo* = ﬂ

lrong 2 o So sénh véi 11-5.1.
trong d6 D la hé s6 khuéch tan (1ISO
80000-9:—, muc 9-39), t la thoi gian
(TCVN 7870-3:2007, muc 3-7), va /la do
dai (TCVN 7870-3:2007, muc 3-1.1)
11-6.2 | S6 Péclet cho Pe* . Ul Pe*=Re-Sc=Pe-Le
(12-15) truyén khoi pet=—
lrong trong do v 1a téc do (TCVN 7870-3:2007, | So sanh véi 11-5.2.
muc 3-8.1), / 1a d6 dai (TCVN 7870-
3:2007, muc 3-1.1), va D 1a hé sb khuéch
tan (ISO 80000-9:—, muc 9-39)
11-6.3  |S6 Grashofcho | G,* So sanh voi 11-4.4.
(12-16) truyén khoi . l?’gﬂAx
lwong G =— %
trong dé [ la do dai (TCVN 7870-3:2007,
muc 3-1.1), g la gia tbc roi tw do (TCVN
7870-3:2007, muc 3-9.2),
B =—(1p)(&plox)r ,, p 1a khéi lvgng
riéng (TCVN 7870-4:2007, muc 4-2),
x 1a ty lé lwgng-chét (1ISO 80000-9:—,
muc 9-14.1), va v la téc @6 (TCVN 7870-
3:2007, muc 3-8.1)
11-6.4  [S6 Nusseltcho  [p,* . K Péi khi goi la sé
(12-17) truyén khi Nu™=— Sherwood, Sh.
g t d'pl?l‘ hé s6 truyén khéi | |
rong do k la hé so truyén khoi luvgng: . .
(mil(A Ax), m 1a khéi lugng (TCYN So sanh voi 11-5.4.
7870-4:2007, muc 4-1), t la thoi gian
(TCVN 7870-3:2007, muc 3-7), A4 la dién
tich (TCVN 7870-3:2007, muc 3-3), x 4 ty
Ié lwong-chat (ISO 80000-9:—, muc 9-
14.1), [ la do dai (TCVN 7870-3:2007,
muc 3-1.1), p la khéi lwong riéng (TCVN
787(?-4:2007, muc 4-2), va D 1a hé sé
khuéch tan (ISO 80000-9:—, muc 9-39)
11-6.5 S6 Stanton cho St .k St* = N u*/P e*
(12-18) truyen khoi S = ; So sanh véi 11-5.5
lwong ) . . e s as A
trong d6 k 1a hé sé truyén khéi lwong: Bai khi goi 1a s6
(mit)(A Ax), m 1a khbi lwgng (TCVN Margoulis, M s.
7870-4:2007, muc 4-1), t la th&i gian sé
0

(TCVN 7870-3:2007, muc 3-7), A la dién
tich (TCVN 7870-3:2007, myc 3-3), x la ty
l& lwgng-chat (ISO 80000-9:—, muc 9-
14.1), p la khéi lwong riéng (TCVN 7870-
4:2007, muc 4-2), va v la téc 3 (TCVN
7870-3:2007, muyc 3-8.1)

Jm =St - Sc?? goi la
thira sé truyén khéi
lwong.

11
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7 Hang sé vat chat

S6 muc Tén Ky hiéu Dinh nghia Chu thich
11-7.1 Sé Prandtl Pr n, v
(12-19) pr = PR

trong d6 # la d6 nhét dong lwe (TCVN
7870-4:2007, muc 4-23), ¢, la nhiét dung
riéng déng ap (TCVN 7870-5:2007, muc
5-16.2), A la d6 dan nhiét (TCVN 7870-
5:2007, muc 5-9), v la d6 nhét dong
(TCVN 7870-4:2007, muc 4-24),va a la
dd khuéch tan nhiét (TCVN 7870-5:2007,
muc 5-14)

11-7.2 S6 Schmidt Sc n v

(12-20) Sc DD

trong d6 7 1a do nhét dong lwe (TCVN
7870-4:2007, muc 4-23), p la khoi lwong
riéng (TCVN 7870-4:2007, muc 4-2), D la
hé sb khuéch tan (ISO 80000-9:—, muc
9-39), va v la d6 nhét dong (TCVN 7870-
4:2007, muc 4-24)

11-7.3 S6 Lewis Le A

a So sanh v&i 11-5.2.
(12-21) Le = pch D

trong do A 1a dd dan nhiét (TCVN 7870-
5:2007, muc 5-9), p la khéi lwong riéng
(TCVN 7870-4:2007, muc 4-2), ¢, la nhiét
dung riéng dang ap (TCVN 7870-5:2007,
muc 5-16.2), D la hé sb khuéch tan (ISO

80000-9:—, muc 9-39), va a la do khuéch
tan nhiét (TCVN 7870-5:2007, muc 5-14)

12



8 T thay dong lwc hoc
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S6 muc

Tén

Ky hiéu

Dinh nghia

Chu thich

11-8.1
(12-22)

S6 Reynolds tir

Rm

Rm =vuol
trong d6 v la tbc do (TCVN 7870-3:2007,
muc 3-8.1), u d6 tir thdm (IEC 80000-
6:2008, muc 6-26.2), ¢ la d6 dan dién
(IEC 80000-6:2008, muc 6-43), va / la do
dai (TCVN 7870-3:2007, muc 3-1.1)

11-8.2
(12-23)

Sé Alfvén

Al

v
Bl

trong dé v la tbc do (TCVN 7870-
3:2007, muc 3-8.1), B mat do tir thong
(IEC 80000-6:2008, muc 6-21), p 1a khoi
lwong riéng (TCVN 7870-4:2007, muc 4-
2), u la do tir thdm (IEC 80000-6:2008,
muc 6-26.2), va va la téc do Alfvén:

Bl(pu)"™

11-8.3
(12-24)

S6 Hartmann

Ha

112
Ha= Bl(ij
PV

trong do B la mat d6 tir thong (IEC 80000-
6:2008, muc 6-21), / 1a d6 dai (TCVN
7870-3:2007, muc 3-1.1), o la d6 dan dién
(IEC 80000-6:2008, muc 6-43), p la khbi
lwong riéng (TCVN 7870-4:2007, muc 4-
2), va v la do nhét ddng (TCVN 7870-
4:2007, muc 4-24)

11-8.4
(12-25)

Sé Cowling

Co

BZ

ppv’
trong d6 B la mat d6 tir thong (IEC 80000-
6:2008, muc 6-21), u la d6 tlr thdm (IEC
80000-6:2008, muc 6-26.2), p |a khdi
lwong riéng (TCVN 7870-4:2007, muc 4-
2), va v la d nhot ddng (TCVN 7870-
4:2007, muc 4-24)

Co =

Co = (va Iv)? = Al?
Thwong goi la s6 Cowling
the hai, Cos .

Sé Cowling thir nhét
thwdng dwoc dinh nghia
la
Bilo
y22%

Coy = Ha? /Re =
=Co - Rm
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