Fig. 1. Schematic diagram of the BUSDIG engine design.
Fig. 2. Schematic diagram of the normalized exhaust valve lift profiles (EL’) and scavenge port opening area (SA’) profiles 
Fig. 4. Effect of AIA on in-cylinder flow motions (SD=116 ⁰CA, ED=126 ⁰CA, EVO=117 ⁰CA). 
Fig. 5. Effect of AIA on DR, TE, SE and CE (SD=116 ⁰CA, ED=126 ⁰CA, EVO=117 ⁰CA).
Fig. 6. Comparison of RGF profiles in the cylinder and exhaust ports for different AIAs.
Fig. 7. Comparison of the in-cylinder flow field and residual gas fraction (RGF) distribution at 180 ⁰CA and 240 ⁰CA for SOA=0⁰ and 31.5⁰.
Fig. 8. Effect of SOA on in-cylinder swirl ratio (SR), tumble ratio (TR) and cross tumble ratio (CTR) at 280 ⁰CA (SPO=122 ⁰CA, ED=126 ⁰CA, EVO=117 ⁰CA).
Fig. 9. Effect of SOA on DR, TE, SE and CE (SD=116 ⁰CA, ED=126 ⁰CA, EVO=117 ⁰CA).
Fig. 10. Comparison of RGF profiles in the cylinder and exhaust ports for different SOAs.
Fig. 11. Normalized scavenge port opening area (SA’) profiles and exhaust valve lift (EL’) profiles.
Fig. 12. The total mass flow rate and RGF profile at the outlets of scavenge ports, and the definitions of early backflow (EB), backflow scavenging (BS), main scavenging (MS) and post backflow (PB) periods. (SD=128 ⁰CA, ED=98 ⁰CA and EVO=107 ⁰CA)
Fig. 13. The total mass flow rate profiles at the outlets of scavenge ports for different EVOs. (SD=128 ⁰CA, ED=98 ⁰CA)
Fig. 14. Effect of EVO timing on the SR, TR and CTR at 280 ⁰CA (SD=128 ⁰CA, ED=98 ⁰CA).
Fig. 15. Effect of EVO timing on DR, TE, SE and CE (SD=128 ⁰CA, ED=98 ⁰CA).
Fig. 16. Cylinder mass evolutions with different EVOs (SD=128 ⁰CA, ED=98 ⁰CA).
Fig. 17. The total mass flow rate profiles at the outlets of scavenge ports for different EVOs. (SD=128 ⁰CA, ED=126 ⁰CA)
Fig. 18. Effect of EVO on the SR, TR and CTR at 280 ⁰CA (SD=128 ⁰CA, ED=126 ⁰CA).
Fig. 19. Effect of EVO on DR, TE, SE and CE (SD=128 ⁰CA, ED=126 ⁰CA).
Fig. 20. Effect of EVO timing on the SR, TR and CTR at 280 ⁰CA (SD=104 ⁰CA, ED=98 ⁰CA).
Fig. 21. Effect of EVO timing on DR, TE, SE and CE (SD=104 ⁰CA, ED=98 ⁰CA).
Fig. 22. Effect of EVO timing on the SR, TR and CTR at 280 ⁰CA (SD=104 ⁰CA, ED=126 ⁰CA).
Fig. 23. Effect of EVO timing on DR, TE, SE and CE (SD=104 ⁰CA, ED=126 ⁰CA).
Fig. 24. Definitions of ∆open, ∆close and ∆overlap.
Fig. 25. Correlation of dEB with ∆open.
Fig. 26. Correlation of dBS with dEB.
Fig. 27. Correlation of dPB with ∆close.
Fig. 28. Correlation of dMS with ∆overlap.
Fig. 29. Correlation of SR and TR with ∆close.
Fig. 30. Correlation of SE and CE with DR.
Fig. 31. Correlation of CE with SE.
Fig. 32. Correlation of DR, SE and CE with dMS.
Fig. 33. Correlation of SE with dEB.
Fig. 34. Correlation of SE with ∆open.
Fig. 35. Correlation of CE with ∆close.

Table 1. Engine specifications.
Table 2. Simulation conditions.
Table 3. Effect of EVO timing on scavenging durations (SD=128 ⁰CA, ED=98 ⁰CA).
Table 4. Effect of EVO on scavenging durations, SD=128 ⁰CA, ED=126 ⁰CA.
Table 5. Effect of EVO on scavenging durations (SD=104 ⁰CA, ED=98 ⁰CA).
Table 6. Effect of EVO timing on the durations of different scavenging periods, SD=104 ⁰CA, ED=126 ⁰CA.
Table 7 Maximum/minimum value and the changing percentage of SR, TR and CTR with different EVOs for different SDs and EDs.
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