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Abstract: Conductive heat losses from the base of a lean methane–air inverted flame stabilized
behind the trailing edge of a thin rod have been experimentally evaluated. The results favor the
view that the heat losses to the flame holder play a crucial role in the inverted flame stabilization
and blow-off. Simple estimations have been performed, which indicate that the well-established
correlation between the mixture composition and the boundary velocity gradient at the flame
holder, usually considered as a proof of the flame stretch theory of blow-off, can be explained
without involving the flame stretch concept. The suggested explanation of this correlation is based
on the assumption that the heat loss to the flame holder is the main factor that determines the
inverted flame blow-off behavior and on the similarity between the mechanisms of energy and
momentum diffusion in gases (Pr≈ 1).
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INTRODUCTION

Premixed inverted flames stabilized behind the
trailing edge of a thin rod (wire) or a plate installed
lengthwise in a combustible mixture flow are often used
for studies of flame stabilization mechanisms. Such
flames are symmetric and not affected by the environ-
ment at the flame anchoring location, which facilitates
the interpretation of experimental results and modeling.

Lewis and Von Elbe [1] performed experiments with
wire-stabilized inverted flames of lean natural gas–air
mixtures and found that, for thin enough wires, the
blow-off data obtained for different mixtures could be
correlated by using the relation

K =
dU

dx

η0
SL

= gb
η0
SL

, (1)

where gb =
dU

dx
is the boundary velocity gradient, i.e.,

the radial gradient of the axial component of the ve-
locity U near the holder side surface at blow-off, η0 is

aEindhoven University of Technology, Mechanical
Engineering Den Dolech 2, 5600MB Eindhoven,
The Netherlands; y.s.shoshin@tue.nl.

the thermal thickness, and SL is the laminar burning
velocity of the planar zero-stretch adiabatic flame. The
values of the criterion K determined in [1] on the basis
of experimental data ranged from 1 to 2 for different
equivalence ratios and were nearly independent of the
wire diameter for sufficiently thin wires (�2 mm).

Later, blow-off measurements for lean and rich in-
verted methane–air flames stabilized on thin plates in-
stalled in the middle of a flat channel were performed by
Edmondson and Heap [2]. These authors found that the
value of K decreased with decreasing stabilizing plate
thickness. For the thinnest plate (0.3 mm) used in [2],
flame blow-off occurred at a near-constant, about unity,
value of K, which led the authors to the conclusion
that the correlation would only improve if thinner plates
were used. In their subsequent work [3], Edmondson
and Heap measured blow-off limits of lean propane–air,
butane–air, and ethylene–air inverted flames stabilized
with a 0.3-mm thick plate: K ≈ 0.95. The burning
velocities for adiabatic planar flames of the mixtures
tested by Edmondson and Heap [2, 3] ranged from 8 to
60 cm/s.
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Equation (1) was derived in [1] from the formula for
the flame stretch rate in a velocity gradient flow given
by Karlovitz et al. in [4] and was assumed to yield a
value of the Karlovitz number at the flame base at the
blow-off limit. Thus, inverted flame blow-off was at-
tributed by Lewis and Elbe [1] to attaining the critical
value of the flame stretch rate at the flame base, which
was supposed to be related to the mixture boundary
velocity gradient. However, as it was pointed out in [5],
the formula for the flame stretch rate was derived in [4]
for the condition U � SL, and extension of that for-
mula to the case with U = SL, which takes place at
the base of the inverted flame, was not justified. Ad-
ditional evidence that Eq. (1) is likely to give invalid
Karlovitz numbers at the flame base of inverted flames
was provided by experimental measurements [6] and nu-
merical predictions [7] performed for lean methane–air
inverted flames. In both works [6, 7], the local Karlovitz
number at the flame base was found to be about an or-
der of magnitude smaller than the value predicted by
Eq. (1). There is also another reason to doubt the
“flame stretch” blow-off hypothesis, based on the es-
timation by Eq. (1). According to the recent develop-
ments of the flame stretch theory, weakening of a flame
by the positive flame stretch rate is possible only for
mixtures with Le > 1 [8, 9], while the correlation by
Eq. (1) was observed, in particular, for lean methane–
air flames (Le≈ 0.96).

Thus, neither the estimation of the Karlovitz num-
ber by Eq. (1) nor the interpretation of inverted flame
blow-off as being due to the attainment of the critical
value of the Karlovitz number seem to be justified, and
a good correlation of experimental data by the param-
eter K attaining a value close to unity at blow-off lim-
its remains unexplained. Moreover, to our knowledge,
no reasonable evidence has been provided in the litera-
ture that this correlation is indeed related to the flame
stretch effects, and, at the same time, no alternative
explanation of this correlation has been suggested.

Even though local flame extinguishment due to the
flame stretch was suggested by Lewis and von Elbe [1] as
the reason for inverted flame blow-off, they considered
the quenching effect of the flame holder as a key factor
determining the stabilization mechanism. Two possible
mechanisms for the quenching effect were considered:
due to the heat losses to the cold flame holder and due to
destruction of chain carriers. Computational studies of
cold wall quenching of the methane–air flame performed
by Sloane and Schoene [10] demonstrated that radical
recombination on the cold surface is of minor impor-
tance compared to homogeneous recombination in the
cooled gas near the wall. Therefore, the quenching ef-
fect may take place only when the local heat losses from

the flame to the flame holder are noticeable. The qual-
itative interpretation of the inverted flame stabilization
mechanism due to the quenching effect of the stabilizer
is as follows. At the flame base, the flame displacement
speed is opposite and equal in the absolute value to the
local gas velocity. The flame is stable if a small dis-
placement of the flame toward or away from the flame
holder results in non-zero propagation of the flame base,
opposite to the direction of the flame displacement, so
that the flame moves back to its stable location. Be-
cause the flame base is located in an accelerating flow,
the last statement assumes that variations of the flame
speed relative to the gas should have a larger absolute
value than the respective variations in the gas velocity.
Modifications of the burning velocity required for flame
stability are provided by variations in the heat losses
due to changes in the flame stand-off distance during
displacements of the flame base. According to this in-
terpretation, quenching of the flame due to the flame
stretch is not a necessary condition for the occurrence
of flame blow-off. As the mixture flow velocity is in-
creased, the flame stand-off distance increases and the
heat losses to the flame holder decrease. At some time
instant, variations of the heat losses become too small
to be able to stabilize the flame.

Recently, results of detailed numerical simulations
of lean methane–air flames stabilized on a perforated
plate have been reported in [11, 12]. According to the
results of that works, modifications of the local burning
velocity at the flame base during small flame displace-
ments are caused predominantly by varying the heat
losses from the flame base to the flame holder, while
the flame stretch plays a secondary role. Measurements
reported in [13] for a lean inverted methane–air flame
stabilized behind the trailing edge of a rod 3.0 mm in di-
ameter showed that heat fluxes to the flame holder were
large enough to affect the local burning velocity notice-
ably even near the flame blow-off limit. The results of
[11–13] support the hypothesis that the “heat loss” of
inverted flames is the main stabilization/blow-off mech-
anism. An experimental evaluation of heat fluxes from
the flame to the flame holder for a thinner flame holder
is still, however, desirable because a 3.0-mm rod used
in [13] is already in the range where the critical bound-
ary velocity gradient becomes dependent on the rod di-
ameter.

In the present work, to additionally verify the ”heat
loss” flame stabilization/blow-off hypothesis, an exper-
imental evaluation of heat fluxes from the base of an
inverted flame to the flame holder has been performed
for lean methane–air flames stabilized on a brass rod 1
mm in diameter.
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1. EXPERIMENTAL

The flame was stabilized behind the trailing edge
of a brass rod 1 mm in diameter positioned along the
centerline of a 32-cm-long Pyrex tube with a 12.5-mm
internal diameter. The selected rod diameter is within
the range for which a good correlation on the inverted
flame blow-off limits by Eq. (1) was found [1]. Cylinder
technical methane of 99.5% purity and dried compressed
air were used for preparing the mixtures. The mix-
tures were prepared in-line with two Bronkhorst mass
flow controllers (MFCs) installed in the methane and air
gas lines. After combining the air and methane flows,
the mixture flowed through a buffer vessel for damping
residual fluctuations of the equivalence ratio caused by
small inherent instabilities of MFCs. Because the pre-
cision of the used MFCs decreases at small flow rates,
gas flows corresponding to more than 50% of the maxi-
mum MFCs readings were used in the experiment. The
mixture flow through the tube was controlled by using
a needle valve and a ball rotameter. The excess mixture
flow was directed to the exhaust system via a bypass.
A detailed description of the experimental setup used
to produce inverted flames in this work can be found
elsewhere [13].

1.1. Heat Flux Measurements

The measurements were performed for two lean
methane–air mixtures with equivalence ratios φ = 0.7
and 0.75. Examples of stabilized inverted flames are
shown in Fig. 1. Figure 2 shows a schematic diagram of
the diagnostic setup used to evaluate heat fluxes. The
rod side surface temperatures were measured by a Ther-
macam FLIR PM 575 thermo-imaging IR camera oper-
ating at the wavelength range of 7.5–13 μm, equipped
with a close-up lens. The trailing edge of the rod was
located ≈10 mm above the edge of the tube to provide
optical access to the side surface of the end segment
of the rod. The half of the rod side surface facing the
camera was coated with a layer of soot to increase the
surface emissivity. The value used for the emissivity of
the soot layer within the camera settings was 0.95, as
recommended by the camera manufacturer. The tem-
perature profiles along the rod were obtained by averag-
ing the measured temperatures over complete horizontal
pixel lines. From these profiles, the temperature gradi-
ent near the rod trailing edge was then determined.

Figure 3 shows an example of the measured rod sur-
face temperature profile along the rod. As seen in Fig. 3,
the temperature profile is not linear within a short seg-
ment (δ ≈ 1 mm) near the rod trailing edge. This devi-
ation from linearity could be caused by the fact that the
heat transfer from the flame to the flame holder does not

Fig. 1. Inverted methane–air flames stabilized on the
end segment of the rod (the mixture velocity is U =
120 cm/s).

Fig. 2. Schematic diagram of the experimental
setup.

only take place through the rod end face plane, but also
through the side surface near the rod edge. Therefore,
this segment was disregarded, and near-linear temper-
ature profiles along the ≈5.5-mm distance below this
segment were used for the heat flux evaluation. The
heat fluxes were evaluated by the measured tempera-
ture profiles by using known values of the rod diameter
and of the thermal conductivity of the rod material.
The temperature variations within every cross-section
of the rod were assumed to be negligible, which was as-
sured by the large ratio of the rod thermal conductivity
to the thermal conductivity of the gas mixture. Linear
fitting of the measured temperature profiles was used to
determine the temperature gradients, which was found
to be advantageous compared to fitting by polynomials
of higher order. Higher-order polynomials yield more
significant scattering in the evaluated temperature gra-
dients, while the average heat fluxes were nearly the
same as in the case of linear fitting. The standard devi-
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Fig. 3. Measured temperature profile along the rod
surface and its fitting (φ = 0.75 and U = 170 cm/s).

ation of the slopes of the fitted lines did not exceed 3%
of their values in all measurements.

Figure 4a shows the experimentally evaluated heat
losses q̇loss from the flame to the rod. Figure 4b shows
the heat fluxes normalized by the rate of heat release of
a planar methane–air flame of the corresponding mix-
ture, integrated over the front segment equal to the rod
cross-sectional area A: Q̇ = q̇loss/qCH4YCH4SbA, where
qCH4 is the heat of combustion of methane (per unit vol-
ume), YCH4 is the methane volume fraction in the fresh
mixture, and Sb is the burning velocity of the planar
flame for the corresponding mixture. The normalized
heat fluxes were determined by using the experimental
burning velocities from [14] and the heats of combustion
for the corresponding mixtures.

1.2. Flame Stand-Off Distance Measurements

The qualitative behavior of the flame stand-off dis-
tance versus the mixture inflow velocity was investi-
gated on the basis of direct flame images recorded with
a Pike F-032 CCD camera. The stand-off distances (Δ)
were determined by the vertical profiles of the image
density (I), as illustrated in Fig. 5. The image den-
sity profiles did not have maxima in the flame base re-
gion. At the same time, two characteristic branches
were clearly distinguishable in the image density pro-
files: a steep branch, which could be identified as the
flame front, and a shallow slope branch. These two
branches were interpolated by straight lines, and the
distance at which the image intensity reached half of
the value corresponding to the intersection of the inter-
polating lines was taken as the flame base location. The
flame stand-off distances versus the mixture velocity ob-
tained in this way are shown in Fig. 6. The mixture

Fig. 4. Experimentally measured heat fluxes to the
flame holder (a) and these heat fluxes normalized
by the rate of heat release in the flame front with
the corresponding area (b) versus the velocity of the
mixture.

velocity was determined by dividing the total mixture
flow rate by the cross-sectional area of the tube.

Near the blow-off limit, the flame stand-off distance
begins to fluctuate in time. The vertical lines in Fig. 6
show the corresponding ranges of the flame stand-off
distance fluctuations at near-blow-off mixture veloci-
ties. It is seen in Fig. 6 that the stand-off distance
grows rapidly as the blow-off limit is approached. The
onset of this rapid growth begins when the mixture ve-
locity reaches about 80% of the critical blow-off value.
Near the blow-off limits, the flame can be stabilized
at stand-off distances significantly exceeding the flame
thermal thickness. At the same time, the heat fluxes
to the rod remain noticeable even at near-blow-off mix-
ture velocities. This can be explained by the presence
of a vortex between the flame base and the rod trailing
edge: the heat transfer between the flame base and the
rod edge is intensified by convective transport in the
vortex. Numerical simulations [12] for a flame holder
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Fig. 5. Image density profiles illustrating the
method of determining the distanceH from the flame
base to the rod end face.

Fig. 6. Distance between the flame base and the
rod end face versus the mixture velocity: for mix-
ture velocities close to the flame blow-off limit, time-
averaged values are given.

1.0 mm in diameter predict that the vortex size is very
small at low mixture velocities and is rapidly growing
as the blow-off velocity is approached. Thus, the onset
of the rapid increase in the stand-off distance can be
identified as the onset of the growth of this vortex.

2. DISCUSSION
OF EXPERIMENTAL RESULTS

As is observed in Fig. 4, flame blow-off occurs when
the conductive heat losses to the rod become relatively
small, but still not negligible. The measured heat losses
at the blow-off limit constitute 8–10% of the rate of

heat release over the characteristic flame area of a corre-
sponding planar adiabatic flame. This result disagrees
with the conclusion of Kawamura et al. [5] and Sung
et al. [15] that the heat losses from the flame base to
the flame holder can be ignored at the blow-off limit.
In [5], the inverted lean methane–air flames were stabi-
lized behind the trailing edge of a metal plate 0.5 mm
thick and 44 mm wide. The temperatures of the trail-
ing and leading edges of the plate were measured. The
conclusion of Kawamura et al. [5] that the role of heat
losses to the flame holder is negligible for flame stabi-
lization was based on the small value of the difference
(≈10 K) between the two measured temperatures near
blow-off. The reliability of this conclusion, however, can
be questioned, as quantitative estimations of heat fluxes
were not performed in [5]. In [15], the conductive heat
losses to the flame holder were estimated for a lean in-
verted propane–air flame stabilized above the trailing
edge of a rod with a diameter of 0.7 mm. Based on
the measured difference between the gas temperature
at a fixed point and the rod temperature, Sung et al.
[15] estimated the heat flux at near-blow-off conditions
to be less than 0.3% of the heat generation rate over
the corresponding flame area. The discrepancy with
the results of the present work may arise from the fact
that convective heat transfer toward the flame holder by
the vortex was neglected in the estimations performed
in [15]. At the same time, this convective transport may
be crucial for stabilizing inverted flames at near-blow-off
conditions [12].

As seen in Fig. 4, the heat losses from the flame
base to the rod continuously decrease with increasing
mixture velocity up to the flame blow-off limit. At the
same time, the flame stand-off distance continuously in-
creases with the increase in the mixture velocity (see
Fig. 6). These observations fit into the hypothesis that
the flame is stabilized due to the quenching effect of the
rod. As the mixture velocity increases and the flame
recedes from the trailing edge of the rod, the heat flux
to the rod decreases. At some time instant, the effect
of heat losses on the local burning velocity becomes in-
sufficient to stabilize the flame and the flame is blown
off.

It should be emphasized, however, that the fact
that the heat losses to the flame holder play a crucial
role in inverted flame stabilization does not mean that
the flame stretch effects do not affect the flame blow-
off limits. As the flame stretch may modify the burning
velocity and the flame temperature near the flame base,
the flame stretch effects may still influence the critical
value of the velocity at which the heat losses to the
flame holder become too small to stabilize the flame.
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Fig. 7. Inverted flame and basic parameters used for
estimation: profiles of U(x) at y = δ (1) and near
the flame holder (2).

The diameter of the rod used in the present work
(1.0 mm) is well within the range for which the cor-
relation of the blow-off limits by Eq. (1) was found to
be independent of the rod diameter [1]. At the same
time, as discussed in Introduction, no solid proof is
found in the literature that this correlation is a result of
the flame stretch effects. Taking into account that the
present measurements, as well as previously published
results [11–13], favor the pure “heat loss” mechanism to
be the main flame stabilization/blow-off mechanism, it
seems reasonable trying to explain correlation (1) from
the standpoint of this mechanism. An attempt of such
an explanation, based on order-of-magnitude estima-
tions, is presented in the next section.

3. POSSIBLE ALTERNATIVE
EXPLANATION FOR THE CORRELATION

BETWEEN THE INVERTED FLAME
BLOW-OFF LIMITS

AND BOUNDARY VELOCITY GRADIENTS

In the experiments described in the previous sec-
tion, a thin rod was used as a flame holder; nevertheless,
the estimations given below are performed for a thin
plate flame holder, for simplicity reasons. It is com-
monly accepted that stabilization mechanisms of rod-
and plate-stabilized inverted flames are similar, which
is also supported by the fact that a good correlation ex-
pressed by Eq. (1) was observed for both kinds of flame
holders [1–3].

The estimations carried out below are illustrated
in Fig. 7. Factors of the order of unity that arise due to
averaging procedures or for other reasons are omitted as
we are interested only in order-of-magnitude estimates.

The following assumptions are made.
1. The gas thermal diffusivity, α, and the kinematic

viscosity ν, are assumed to be constant (equal to their
average values) and are close in values (Pr = ν/α ≈ 1)
throughout the flame preheat zone.

2. The mixture velocity gradient y near the trail-
ing edge of the flame holder is constant along the x
axis. This assumption is supported by the experimen-
tal fact observed for thin flame holders: correlation (1)
for inverted flame stabilization is valid for different ini-
tial mixture velocity profiles, but with the same value
of the boundary velocity gradient at the flame holder
side surface. This is only possible if the flow near the
flame holder, where the boundary velocity gradient is
nearly constant, affects the flame blow-off limits.

3. The effect of the flame stretch on the burning ve-
locity is neglected in the estimations. This assumption
is justified by numerical predictions of [7, 12], accord-
ing to which, at varying the mixture inflow velocity, the
local burning velocity at the flame base changes mainly
because of the variations in the heat losses to the flame
holder.

4. It is assumed that the flame holder is so thin
that the wake formed above the rod trailing edge is
very small, and its size can be neglected compared to
the flame diffusion thickness. Thus, we consider the
limiting case of a very thin flame holder, for which,
hypothetically, the quality of the flame blow-off limit
correlation Eq. (1) would be the best [2, 3]. The local
burning velocity at the flame base SFB at the blow-off
limit is assumed to be close in value to the burning ve-
locity of the adiabatic planar flame of a corresponding
mixture SFB ≈ SL. This assumption is based on the
fact that flame blow-off occurs when the heat losses to
the flame holder become small.

According to the assumption of a small thickness
of the stabilization plate, the mixture velocity profile
along the direction normal to the stabilizing plate has a
sharp minimum just above the plate trailing edge (see
Fig. 7). Due to the gas viscosity, the mixture velocity
profile eventually smoothens in some region near the
flow centerline downstream as the gas flows past the
trailing edge of the plate. The characteristic transversal
size of this region at the flame stand-off distance δ can
be estimated by the order of magnitude as

d ∼ √
νtδ, (2)

where tδ is the characteristic travel time of a gas par-
ticle over the flame stand-off distance δ. During the
smoothening of the central part of the velocity profile,
the gas velocity “averages” over the characteristic size d.
An order-of-magnitude estimate for the gas axial veloc-
ity y at the centerline, at the distance δ from the trailing
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edge can be obtained by averaging the initial gas veloc-
ity profile shown in Fig. 7 over the distance d:

Uδ ≈ gbd, i.e., d ≈ Uδ/gb. (3)

The travel time of a gas particle over the distance δ
can be estimated by its average velocity, which changes
from 0 at y = 0 to Uδ at y = δ:

tδ ≈ δ/Uδ. (4)

Substituting d and tδ from Eqs. (3) and (4) into Eq. (2)
yields

Uδ

gb
≈

√
δν

Uδ
. (5)

The estimations Eq. (2)–(4) are physically trans-
parent, though lacking strictness. Therefore, it seems
reasonable to verify these estimations on a more faith-
ful base. According to Eq. (5), the y component of the
gas velocity U at the centerline past the trailing edge
can be expressed as

U ≈ 3

√
g2bνy. (6)

A solution for the gas velocity (y component) dis-
tribution behind an infinitely thin plate of length l in
a uniform gas stream was found by Goldstein [16] as a
power series, in a fractional power of the distance along
the plate from its edge, with numerically calculated co-
efficients. For the flow centerline, this solution is written
as

U = U∞
∞∑
i=0

αi

(
3

√
y

4l

)1+3i

, (7)

where U∞ is the gas velocity ahead of the plate and y is
the distance from the plate trailing edge. Because of
the assumption that the boundary velocity gradient is
constant at the edge of the plate, which corresponds to
a low value of y/4l, only the first term of the series can
be taken for estimation of the axial gas velocity (with
the numerical value α0 = 1.2262 found in [16]):

U = 1.226U∞(y/4l)1/3. (8)

Based on the Blasius solution [17] for the velocity dis-
tribution in the laminar boundary layer employed by
Goldstein [16] as a boundary condition at y = 0, the
boundary velocity gradient at the trailing edge of the
plate can be related to U∞ as(

∂U

∂x

)
y=0

= gb = 0.332

√
U3∞
νl

. (9)

Equations (8) and (9) yield the equation

U = 1.611 3

√
g2bνy, (10)

which is in agreement with Eq. (6) and confirms the
validity of estimations (2)–(5). Because the influence of

the heat losses on the local burning velocity near the
flame base becomes insignificant at the blow-off limit,
the near-blow-off flame stand-off distance δ should be
of the same order of magnitude as the characteristic
thermal thickness of the adiabatic planar flame:

δ ∼ η0. (11)

Taking into account the assumptions that ν ∼ α and

Uδ = SFB ∼ SL, (12)

the value of ν/Uδ in Eq. (5) can be estimated as

v

Uδ
≈ α

SL
≈ η0. (13)

Substituting Eq. (12), (11), and (13) into Eq. (5), we
obtain

SL

gb
≈ η0, i.e., gb

η0
SL

≈ 1, (14)

which is the same as Eq. (1) at K ≈ 1.
Thus, the above-made estimations demonstrate

that the correlation of the inverted flame blow-off lim-
its by Eq. (1) with K ≈ 1 can be explained based on
the pure “heat loss” mechanism for flame stabilization.
From this standpoint, the flame stretch/preferential dif-
fusion effects, instead of being the reason for the blow-
off limit correlation described by Eq. (1), are likely to
be the reason for deviations from this correlation. For
example, the measurements [2] performed for lean and
rich inverted methane–air flames showed that blow-off
of rich flames occurred at lower mixture velocities, cor-
responding to smaller values of K. This is consistent
with the fact that the flame stretch/preferential diffu-
sion effects in lean and rich methane–air mixtures are
opposite: the positive flame stretch at the flame base
strengthens lean methane–air flames (Le < 1) and weak-
ens rich methane–air flames (Le > 1). In the case where
the mixture Lewis number is significantly different from
unity, the stretch effects may even qualitatively alter the
flame blow-off behavior, like it was found, for example,
for lean hydrogen–methane–air flames [13]. In this case,
the correlation by Eq. (1) may become invalid.

The above-made estimations were performed for
the “idealized” case of a very thin flame holder, for
which the vortex above the flame holder can be ne-
glected. Therefore, it can be expected that the quality
of the correlation becomes worse with increasing flame
holder thickness, which is in agreement with the exper-
imental results presented in [1, 2]. At the same time, a
satisfactory correlation of the blow-off limit prescribed
by Eq. (1) was still observed in [1] for experimental con-
ditions at which the wake formed above the flame holder
could not be neglected. Neglecting the vortex can, to
some extent, be justified by the conclusion drawn by
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Lewis and Von Elbe [18], based on their blow-off mea-
surements performed for wire-stabilized inverted flames:
“The vortex seems to be unimportant for the attach-
ment of the flame, because it was found that the criti-
cal flow for blow-off did not change when the end of the
wire was rounded.”

CONCLUSIONS

The experimental results of this work favor the
hypothesis that the heat losses from the flame base
to the flame holder play a crucial role in the
stabilization/blow-off mechanism of inverted flames.
A new explanation of the so-called boundary velocity
gradient correlation of blow-off limits of inverted flames
is proposed, which is based on the “heat loss” flame
stabilization mechanism and does not involve the flame
stretch effects. The basis underlying the suggested ex-
planation is related to the similarity between the mech-
anisms of energy and momentum transfer in gases and
the near-unity value of the Prandtl number resulting
from this similarity.
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