
Potentially Useful Equations
ATMS 320

P = IV

◦C =
5
9

(◦F−32◦)

τ =
I

ρR2CAVi

C = 2Ωvsinφ

± faliased= finput−2m fN

SS =
d(raw output)
d(raw input)

v1(t) = cos(2π f1t)

1 Coulomb≈ 6×1018 electrons

∂ρ
∂ t

=
−→
∇ ·ρ−→V

−→
F = m~a

T =
1
2

CdρAr(V − s)2

∂ p
∂ z

= −ρg

mC
UA

dT
dt

= Tair−T

τ
dx
dt

+ x = xc

p = ρRdT

σ = 5.67×10−8 W
m2K4

Q =
Sp

2NB

KE =
1
2

mv2

V (t) = VB

(

1− e−t/RC
)

c = 2.9979×108m s−1

D = integer

[

A−AL

Q
+0.5

]

xT (t) = C1e−t/τ

xS(t) = xi(t) = xc

x(t) = xc +C1e−t/τ

∆p = 0.5ρV2

fN =
1

2∆ts

fVg = −
∂Φ
∂n

V = IR

a0 =

N

∑
i=1

yi

N

∑
i=1

x2
i −

N

∑
i=1

xi

N

∑
i=1

xiyi

N
N

∑
i=1

x2
i −

(

N

∑
i=1

xi

)2

a1 =

N
N

∑
i=1

xiyi −
N

∑
i=1

xi

N

∑
i=1

yi

N
N

∑
i=1

x2
i −

(

N

∑
i=1

xi

)2

c0 = −
a0

a1

c1 =
1
a1

x(t) = XFS−(XFS−XIS)e−t/τ Step Function

τ =
−t

ln
[

XFS−x(t)
XFS−XIS

] Step Function
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RMS=

√

1
N

N

∑
i=1

e2
i

RSS=

√

N

∑
i=1

e2
i

h =
p

ρfluidg

CT = −p1(β −α)T

CG =
gL −g0

g0
p2

p2 = p1 +CX +CT

∆p =
1
2

CρV 2

Flat diaphragm :

p = 16Et4

3R4(1−ν2)

[

y
t +0.488

(y
t

)3
]

Flat diaphragm :

p = c0
[

yr + c1y3
r

]

Flat diaphragm :
dyr
d p = 1

c0+3c0c1y2
r

Corrugated diaphragm :

yr = y
t =

2.25×105D(1−ν2)
tE

(

1000t
D

)−1.52
p

x(t) = (x0 +aτ)e−t/τ +a(t − τ) Linear Ramp

εd = x(t)− xi(t)

λ =
mc

ρCA

h(t) =

∫ tpresent

tlast emptied

R(t)dt

R =
dh
dt

= (Acρwg)−1 dw
dt

C =
Kε0A

d

p = p0exp

[

L
R

(

1
T0

−
1
T

)]

V3 = G(V1−V2)

RT = exp
(

a0+
a1

T
+

a3

T 3

)

psfc =

∫ ∞

0
g(z)ρ(z)dz

T =
h
cp

xi(t) = Ai sin(ωt)

xS(t) =
Ai

√

1+(τω)2
sin(ωt +φ)

φ = tan−1(−τω)

dq = cvdT + pdα

y =
K∆T L2

t

∆V = πr2∆h = βdV0∆T

Vd =
d
2

(

1
t1
−

1
t2

)

S =
∆V
∆T

∆V = (a+b∆T )∆T

Q = πABI

RT = R0

[

1+a(T −T0)+b(T −T0)
2
]

V1 =
VRRT

R0+RT

V3 = GVR

[

RT

RT +R0
−

1
2

]
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es = es0 exp

[

L
Rv

(

1
T0

−
1
T

)]

L = 2.501×106 J kg−1− (2340 J kg−1 K−1)T◦C

Rv = 461.5 J kg−1 K−1

T0 = 273.15 K

es0 = 610.78 Pa

e = es(Tw)−
pcpd

εL
(T −Tw)

γ =
pcpd

εL
≈ 0.65

mb
K

at standard SLP

SS(RTD) ≈
aGVRR2

0

(R0+RT )2

PRTD = I2RT =
V 2

R RT

(RT +R0)
2

V1 =
RT2 (R2+RT1)VR

RT2 (R1+R2 +RT1)+R1(R2+RT1)

τ =
λ
Vi

1 std. atmos. = 101325 Pa

1 std. atmos. = 29.9213 in. Hg @273.15 K

R = ρ
L
A

I2 = A+B
√

V

c =
√

γRT =
√

γRdTv; γ = 1.4

Vg ≡~k×
1

ρ f
∇~p

∂ ~Vg

∂ ln p
= −

R
f
~k×∇pT

g0 = 9.80665 m s−2

gφ = 9.80616
[

1−2.6373×10−3cos(2φ)+5.9×10−6cos2(2φ)
]

gL = gφ −3.086×10−6z+1.118×10−6(z− z′
)

[

∇2 +
∂

∂ p

(

f 2
0

σ
∂

∂ p

)]

χ = − f0
−→
Vg ·∇

(

1
f0

∇2Φ+ f

)

−
∂

∂ p

[

−
f 2
0

σ
−→
Vg ·∇

(

−
∂Φ
∂ p

)]

(

∇2 +
f 2
0

σ
∂ 2

∂ p2

)

ω =
f0
σ

∂
∂ p

[

−→
Vg ·∇

(

1
f0

∇2Φ+ f

)]

+
1
σ

∇2
[

−→
Vg ·∇

(

−
∂Φ
∂ p

)]
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