
ERRATA SHEET 

This errata sheet lists errors and their correction for the doctoral thesis of Husam Elghannay, titles 

“Methods Development and Validation for Large Scale Simulations of Dense Particulate Flow 

Systems in CFD-DEM Framework”, Virginia Tech, 2018. Errors indicated in the middle column 

are typos in an already published work and were corrected as indicated in the last column. 

Location Error Correction 

Page 12, Eq. 

(2.2) 

𝜕(𝜀𝜌𝑔𝑢⃗ )

𝜕𝑡
+ ∇⃗⃗ . (𝜀𝜌𝑔𝑢⃗ 𝑢⃗ )

= −∇⃗⃗ 𝑝 + ∇⃗⃗ . (𝜀𝜏̿) + ε𝜌𝑔𝑔 

− 𝑓 𝐷𝑟𝑎𝑔 

𝜕(𝜀𝜌𝑔𝑢⃗ )

𝜕𝑡
+ ∇⃗⃗ . (𝜀𝜌𝑔𝑢⃗ 𝑢⃗ )

= −∇⃗⃗ 𝑝 + ∇⃗⃗ . (𝜀𝜏̿) + 𝜌𝑔𝑔 

− 𝑓 𝐷𝑟𝑎𝑔 

Page 13, Eq. 

(2.3) 
𝑓 𝐷𝑟𝑎𝑔 = ∑ 𝛽

𝑁𝑝

𝑛=1

𝑉𝑝
(1 − 𝜀)

(𝑢⃗ − 𝑣 𝑝) 𝑓 𝐷𝑟𝑎𝑔 = ∑ 𝛽

𝑁𝑝

𝑛=1

𝑉𝑝

𝜀(1 − 𝜀)
(𝑢⃗ − 𝑣 𝑝) 

Page 39, Eq. 

(3.26) 𝑔(𝑛) =

∑
1

√𝑛𝑖

𝑛𝑡𝑜𝑡
𝑖=1

𝑛𝑡𝑜𝑡

 𝑔(𝑛𝑡𝑜𝑡) =

∑
1

√𝑛𝑖

𝑛𝑡𝑜𝑡
𝑖=1

𝑛𝑡𝑜𝑡

 

Page 57, line 3 using Eq. (3.27) using Eq. (3.28a) 

Page 70, Eq. 

(4.13) 
𝑓 𝐷𝑟𝑎𝑔 =

𝛽

(1 − 𝜀)𝜌𝑝

(𝑢⃗ − 𝑢⃗ 𝑝) 𝑓 𝐷𝑟𝑎𝑔 =
𝛽

𝜀(1 − 𝜀)𝜌𝑝

(𝑢⃗ − 𝑢⃗ 𝑝) 

Page 99, Eq. 

(5.6) 
𝐹 𝐷𝑟𝑎𝑔 =

𝛽𝑉𝑝
(1 − 𝜀)

(𝑢⃗ − 𝑣 𝑝) 𝐹 𝐷𝑟𝑎𝑔 =
𝛽𝑉𝑝

𝜀(1 − 𝜀)
(𝑢⃗ − 𝑣 𝑝) 

Page 100, Eq. 

(5.8) 
𝐹 𝑡 = {

−𝑘𝑡𝛿 𝑡 − 𝜂𝑡𝑣 𝑝,𝑡

−𝜇𝑓|𝐹 𝑛|
     

𝑓𝑜𝑟  (|𝐹 𝑡| < 𝜇𝑓|𝐹 𝑛|)

𝑓𝑜𝑟  (|𝐹 𝑡| ≥ 𝜇𝑓|𝐹 𝑛|)
 𝐹 𝑡 = {

−𝑘𝑡𝛿 𝑡 − 𝜂𝑡𝑣 𝑝,𝑡

−𝑓|𝐹 𝑛|
     

𝑓𝑜𝑟  (|𝐹 𝑡| < 𝑓|𝐹 𝑛|)

𝑓𝑜𝑟  (|𝐹 𝑡| ≥ 𝑓|𝐹 𝑛|)
 

Page 100, line 

11 

where; k, and f above are where; k, and f above are 

Page 114, 

Nomenclature 

f-friction factor [-] (removed) f-friction factor [-] (added) 

Page 238, Eq. 

(A.24) 
𝐹 𝐷𝑟𝑎𝑔

𝑅𝑃 =
𝛽𝑉𝑅𝑃

(1 − 𝜀)
(𝑢⃗ − 𝑣 𝑅𝑃) 𝐹 𝐷𝑟𝑎𝑔

𝑅𝑃 =
𝛽𝑉𝑅𝑃

𝜀(1 − 𝜀)
(𝑢⃗ − 𝑣 𝑅𝑃) 

Page 259, Eq. 

(B.3) 
𝑚𝑝

𝑑𝑢⃗ 𝑝

𝑑𝑡
= 𝑉𝑝(𝜌𝑝 − 𝜌)𝑔 +

𝛽𝑉𝑝
(1 − 𝜀)

(𝑢⃗ − 𝑢⃗ 𝑝)

+ ∑𝐹 𝑐𝑜𝑙𝑙

𝑚𝑝

𝑑𝑢⃗ 𝑝

𝑑𝑡
= 𝑉𝑝(𝜌𝑝 − 𝜌)𝑔 

+
𝛽𝑉𝑝

𝜀(1 − 𝜀)
(𝑢⃗ − 𝑢⃗ 𝑝)

+ ∑𝐹 𝑐𝑜𝑙𝑙 

Page 261, Eq. 

(B.12) 
𝐹 𝐷𝑟𝑎𝑔

𝑅𝑃 = ∑𝐹 𝐷𝑟𝑎𝑔

𝑛𝑝𝑃

=
𝛽𝑉𝑝

(1 − 𝜀)
∑(𝑢⃗ − 𝑢⃗ 𝑝)

𝑛𝑝𝑃

=
𝛽𝑉𝑅𝑃

(1 − 𝜀)
(𝑢⃗ − 𝑢⃗ 𝑅𝑃) 

𝐹 𝐷𝑟𝑎𝑔
𝑅𝑃 = ∑𝐹 𝐷𝑟𝑎𝑔

𝑛𝑝𝑃

=
𝛽𝑉𝑝

𝜀(1 − 𝜀)
∑(𝑢⃗ − 𝑢⃗ 𝑝)

𝑛𝑝𝑃

=
𝛽𝑉𝑅𝑃

𝜀(1 − 𝜀)
(𝑢⃗ − 𝑢⃗ 𝑅𝑃)

 


