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(PRIMARY UNITS) Lol sls

International U.S. Customary cas
Quantity Dimension System of Units System (s ;? e )
(SI) (USCS) TR e
(Length) Jsb meter, m foot, ft Cm
: lug, slug / pound
Mass >
( ) p kilogram, kg mass. Ibm gram, g
(Time) b second, s second, s second, s
<l
N Kelvin, K Rankin, R Kelvin, K
(Temperature)
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(SECONDARY UNITS) 5 sl

Sele 5o (28 Sloazly (nyiage Nisd (oo adgi ol laaxls oS 5 5l aS W ls 952g ok (08 slaaxly

5o, le OYlew
Quantity SI Unit Dimension
(velocity) ce .. m/s LT
(acceleration) ot m/s? T2
(force) s, N M LT
) kg m/s?
Joule J
(energy/work) 575 ! N m, ML2T2
kg m?/s?
Watt W
(power) s N m/s ML2T3
kg m?/s3
Pascal P,
(pressure/stress) s/ ,Les N/m?, ML1T?2
kg/(m.s?
(density) J&x L ogass p,> kg/m?3 ML3
e . . N/m3 o
(specific weight) egase K/ (.52 ML-2T2
(relative density) s J&> 3>y e 1
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(SPECIFIC WEIGHT) _paas 359
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(RELATIVE DENSITY) i JE&=

ol pegaze (35 4 Jlow (ogate (3 Cum

g — Y fwid P fluid
Vwater — Puwater
b el ol ol Sl az 0 Ve glod 10 0gun  cond I Mie s a0 (oo B
3
S, =t ™ 136

' Yo 98LKN/mP

http://sahand.kntu.ac.ir/~soltanpour/



(Newton’s Viscosity Law) : ¥ gu <o ) 4958
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D9 oo 00wl (POISE) 5lgs a5 il o GICM.S o uxly COS i ,o

1kﬁy = 1000gr =10poise  lcentipoise =0.01poise
M.S  100cm.s

Typical values:
Water dynamic viscosity = 1 centipoises (102 poise) = 1.005*102 kg/m.s
(at temperature T = 20 °C and pressure of 1 atm)

cwss (Kinematic VISCOSItY) Silaaws co i oS pumdl ogasis py> o |, Sslos eyl 5

:d.;]
_ILI - ML—l/T—l _LZT_l_m7 2 P
R VIS

sols Lilei Tt?/S L 55 USCS s wil o (StOkE) Sgl €OS jo s M?/S o] sl ST e o
D9 (58

1m% =10 stoke

Typical values:

Water =1.14 x10™° m?s™, Air=1.46 x 10~ m s~ , Mercury =1.145 x 10~ m’s™",
Paraffin Oil =2.375 x 10~ m’s™.

http://sahand.kntu.ac.ir/~soltanpour/



(NON-NEWTONIAN) 25 gx sué g (NEWTONIAN) 5 g ¥ Lo

Ideal solid

Yield stress

Bingham plastic

Newtonian fluid /ﬁ

Shear-thinning

Shear-thickening

v

http://sahand.kntu.ac.ir/~soltanpour/

Ideal fluid
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gas and liquid pP p, but smal Ap

gas: Ll’l\ Ik Due to structural differences, more molecular
liquid: H\], 1K) activity, decreased cohesive forces
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u==Ce

u - the dynamic viscosity of fluid ("miu")
C,b - empirical constants
T - temperature
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(Perfect gas) : Job ;&
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(bulk modulus) : ez J9dw
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(Vapor pressure) : ko i3
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(Surface tension) : xdaw gaiS
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F. = surface tension force
AIR /‘

Foe—— F,
Interface

O
OO0 w_

Near surfdce forces are increased due to absence of
neighbors such that surface is in tension o per unit length

O
OO¥— Away from interface
molecular forces are
equal in all directions

WATER

O air/water — 0.073 N/m
F_=ox/[L =Force normal to cut, | L=length of cut

o)
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