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There is a comprehensive data set that is now made available on the web for a range of swirling flow conditions, both reacting and non-reacting. These data include detailed boundary conditions including time series of velocity, flow, mixing and composition fields presented in the form of spontaneous data as well as radial and conditional means. 

Swirling flows are complicated due to the existence of vortex breakdown and recirculation. Flames may have single or double recirculation zones depending on a range of factors and the table below shows conditions where these occurs. Also, swirling flows are inherently unstable and non-reacting jets enter into a mode of precession when the swirl number exceeds a certain threshold. Swirling flows may have more than one mode of instability and, depending on the flow condition, may experience events local extinction and re-ignition. The precession is challenging to compute and the finite rate chemical kinetic effects add a level of complexity to the chemistry requirement. Asymmetry is another characteristic that exists under certain flow conditions.
Tables 1 and 2 below give a summary of the characteristics of the flames as obtained from a series of experiments conducted as Sydney University and Sandia. More details about these flows and flames may be found on the web, in papers and in the PhD thesis by Y.M. Al-Abdeli. 

	Flame
	Fuel
Mixture (vol. ratio)
	Us
(m/s)
	Ws
(m/s)
	Uj
(m/s)
	Re jet
(-)
	Sg
(-)
	UBO
(m/s)
	Lf
(m)
	Uj/UBO
(%)
	Local Extinction
	Asymmetry
	2nd
RZ

	
	
	
	
	
	
	
	
	
	
	
	
	

	SM1
	CNG
	38.2
	19.1
	32.7
	7200
	0.5
	166
	0.12
	20
	Little
	
	65-110

	SM2
	
	38.2
	19.1
	88.4
	19500
	0.5
	166
	0.18
	53
	Lots
	
	65-145

	
	
	
	
	
	
	
	
	
	
	
	
	

	SMA1
	CNG- air (1:2)
	32.9
	21.6
	66.3
	15400
	0.66
	241
	0.2
	28
	Lots
	Yes
	

	SMA2
	
	16.3
	25.9
	66.3
	15400
	1.59
	216
	0.23
	31
	Little
	
	

	SMA3
	
	16.3
	25.9
	132.6
	30800
	1.59
	216
	0.3
	61
	Some
	Yes
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	SMH1
	CNG- H2 
(1:1)
	42.8
	13.8
	140.8
	19300
	0.32
	267
	0.37
	53
	Little
	
	110-160

	SMH2
	
	29.7
	16
	140.8
	19300
	0.54
	281
	0.4
	50
	Little
	
	

	SMH3
	
	29.7
	16
	226
	31000
	0.54
	281
	0.5
	80
	Lots
	Yes
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Table 1: Selected properties of the swirl stabilized flames.

The purpose of this note is to make a recommendation as to the best path to approach the computation of these flames in increasing order of complexity. Individual groups should make their own decisions depending on their priorities and the capabilities of their codes. The order followed here is to start with simple, symmetric, non-precessing flames flames that are relatively far from blow off. Then proceed to flames closer to extinction and then precessing flames. Table 3 gives the recommended order.

Table 2: Precession frequencies as obtained from three separate experiments
	Flame Conditions

	Flame
	Centre jet
	Sg
	LDV
	Mie
	Shadowgraph

	SM1
	CNG
	0.5
	more tests are warranted

	SM2
	
	0.5
	

	SMA1
	CNG-air (1:2)
	0.66
	

	SMA2
	
	1.59
	7-29 Hz
	-
	28 Hz
(Mode I)

	SMA3
	
	1.59
	57-67 Hz
	49-53 Hz
(Mode I)
	62 Hz
(Mode I)

	SMH1
	CNG-H2 (1:1)
	0.32
	41-58 Hz
	47 Hz 

(Mode I)
	47 Hz
(Mode I)

	SMH2
	
	0.54
	48-58 Hz
	55 Hz

(Mode I)
	54 Hz
(Mode I)

	SMH3
	
	0.54
	63-67 Hz
	-
	60 Hz
(Mode II)


Table 3: Recommendation for order of calculations and key characteristics
	Order
	Flame
	Re
	S
	2nd RZ
	Local

Extinction
	Pre-

Cession
	Asym

metry

	1
	SM1
	7200
	0.5
	yes
	little
	no
	no

	2
	SMA2
	15400
	1.59
	no
	little
	no
	no

	3
	SM2
	19500
	0.5
	yes
	lots
	no
	no

	4
	SMA1
	15400
	0.66
	no
	lots
	no
	yes

	5
	SMA3
	30800
	1.59
	no
	some
	yes
	yes

	6
	SMH1
	19300
	0.32
	yes
	little
	yes
	no

	7
	SMH2
	19300
	0.54
	no
	little
	yes
	no

	8
	SMH3
	31000
	0.54
	no
	lots
	yes
	yes
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