
Fout = m.
𝐕𝟐

𝐫
    ,  Fin = m . 

𝛍

𝒓𝟐
                                    *Fspl = 

𝑷𝒕

𝑷𝒓
   

centripetal acc =  
𝛍

𝒓𝟐
    ,  centrifugal acc = 

𝐕𝟐

𝐫
         Fspl = 20log(Dkm)+20log(FMhz)+32.45   

*r = 
μ

𝑣2
   ,   r = re + h                                                         Pr = flux density * Aeff 

v =  
𝑑

t
 = 

2 𝜋 𝑟

t
                                                                     Flux density = 

𝑃𝑡.𝐺𝑡

4𝜋 𝑟2
     ,  Aeff = 

𝐺𝑟 𝜆2

4 𝜋
   

 t= 
2 𝜋 (ℎ+𝑟𝑒) 3/2

μ0.5 
 , t = 

𝟐 𝝅 μ

𝒗𝟑
 

 

d (slant range ) = rs  [𝟏 + (
𝒓𝒆

𝒓𝒔
)𝟐 − 𝟐 (

𝒓𝒆

𝒓𝒔
) 𝐜𝐨𝐬(𝜸)]  𝟎.𝟓                                  EIRP = Pt*Gt = w    

Cos(𝜸) (center angle) = cos(Le ) cos(Ls ) cos(ls-le ) + sin( Le)sin(Ls )           EIRP = Pt+Gt =db 

α (intermediate angle) = 𝐭𝐚𝐧−𝟏 (
𝐭𝐚𝐧(𝒍𝒔−𝒍𝒆)

𝐬𝐢𝐧(𝑳𝒆)
)                                                              

                     
𝒓𝒔

𝐬𝐢𝐧 (𝝍)
 =   

𝒅

𝐬𝐢𝐧 (𝜸)
                                                                   *G ( Antenna gain) = 

𝟒 𝝅 

𝝀𝟐
∗ 𝑨𝒆𝒇𝒇                                                   

      El  = ψ -  90                                                                      Aeff = η.
𝜋.𝐷2

4
    D (Antenna diameter)  

Cos(El) = 
𝒔𝒊𝒏 (𝜸 )

[𝟏+(
𝒓𝒆

𝒓𝒔
) 𝟐−𝟐(

𝒓𝒆

𝒓𝒔
)𝒄𝒐𝒔(𝜸 )] 𝟎.𝟓

                                                         η (Aperture efficiency)                                                                                                                                                                                                                                                                 

  El   =  tan-¹ [(6.6107345 – cos γ)/sin γ] – γ        G = 10 log (110. 𝛈. 𝑫𝟐"𝒎". 𝒇𝟐"𝑮𝑯𝒛")  = dbw                                                                                                                                                                                                                                       

                                                                                                      N (Noise Power) = KTB = w   

     the maximum central angular                                   N = -228.6 + 10log (T ) + 10log ( B ) = dbw     

     𝛾 ≤ 81.3°            𝛾 ≤ cos−1(
𝑟𝑒

𝑟𝑠
)                                 K  (Boltzmann’s constant) = 1.38*10^-23 j/k 

                                                                        B  (Bandwidth) = Hz ,  T   (noise temperature) = Kelvin                                                                               
                                                                                                               No  (noise power density) = KT 

Case 1: Earth station in North Hemisphere with                                  

    (a) Satellite to the SE of the earth station   Az = 180 – α              NF (Noise Figure) = 
𝑆𝑁𝑅𝑖𝑛

𝑆𝑁𝑅𝑜𝑢𝑡
 

     (b) Satellite to the SW of the earth station   Az = 180 + α     Antenna thermal noise = (1 -  η) To 

  Case 2: Earth station in South Hemisphere with 

     (c) Satellite to the SE of the earth station   Az =α                Ta (Antenna noise) = Ts +(1-η )To  

    (d) Satellite to the SW of the earth station   Az 360 - α            To (ambient temp) = 290 k  

N (Cluster size) =𝑖2 + 𝑗2 + 𝑖𝑗                       Td (convert noise figure to noise temp) =  To(NF-1)                       

D(frequency reuse distence) = R √3𝑁    Ts (system noise temp) = Tin + Trf + 
𝑇𝑚

𝐺𝑟𝑓
+ 

𝑇𝑖𝑓

𝐺𝑟𝑓.𝐺𝑚
 [𝑘] 

q(reuse ratio) = 
𝐷

𝑅
=  √3𝑁                                ( absolute temp )                           

  C/No =  Pr – No  

G/T (Figure of merit ) = 
𝐺𝑟

𝑇𝑠
 [db/k]                C/N = (signal power to noise power ratio) = 

𝑃𝑟

𝑃𝑛
=

                         C/N =  
𝑃𝑡 𝐺𝑡 𝐺𝑟

𝐾 𝑇𝑠 𝐵 
 . [

𝜆

4𝜋𝑑
]

2
   , C/No =

𝑃𝑡 𝐺𝑡 𝐺𝑟

𝐾 𝑇𝑠  
 . [

𝜆

4𝜋𝑑
]

2
    


