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A study on the exhaust gas recirculation in a MILD combustion furnace
by using a Venturi nozzle
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Abstract - The present study used the MILD combustor, which has coaxial cylindrical tube. The outside tube
of the MILD combustor corresponds to the exhaust gas passage and the inner side tube is the furnace passage.
A numerical analysis was accomplished to elucidate the characteristics of exhaust gas entrainment toward the
inner furnace with the changes of venturi nozzle geometrical parameters, nozzle position, nozzle gap between
high pressure air nozzle and venturi nozzle, and with the change of high pressure nozzle inlet velocity. The
entrainment flow rate for the case with the high pressure air nozzle attached at the exhaust gas wall has relatively
small change with the change of nozzle gap. That for the case with the high pressure air nozzle exposed to
the exhaust gas has monotonically increase with the change of nozzle gap. The flow rate ratio of entrainment
flow rate has considerably increase tendency with relatively lower air inlet velocity, on the other hand, that
with relatively higher air inlet velocity could be seen relatively small increase.

Key words : MILD combustion, venturi nozzle, nozzle gap, high pressure air inlet velocity, exhaust gas
entrainment, entrainment flow rate ratio
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Fig. 1. Configuration of the venturi effect air nozzles (a) with the high pressure nozzle attached at the left side wall
and (b) with the high pressure nozzle exposed in the exhaust gas
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Fig. 2. Velocity magnitude contours for the cases (a)
with the high pressure nozzle attached at the left
side wall and (b) with the high pressure nozzle
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Table 1. Entrainment flow rates for the cases with the high
pressure nozzle attached at the left side wall and
with the high pressure nozzle exposed in the

exhaust gas.

Mg M entrai mr,t,l :

Case vigh entrainme ota r
(kg/s) (kg/s) (kg/s) (%)

Type 1 0.0762 0.0374 0.1136 49.1
Type 2 0.0762 0.0359 0.01121 47.1
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Fig. 3. Flow rate characteristics with the change of

nozzle gap length.

Type 11 Z-57F HFe] =
3L Type 2 1 74571 Al
Toll 7PaAl ATk Type

15 &
TR ¥ 2 SRS @



MILD i4=ojA] HFfe] =&S

iy

TITTIE

083 w77} Aj=glo] wEF AT

417

(a) 1D

——
——,
i

I roa (@ 1D

(e) 2D

(b) 2D (c) 3D

(H 3D

Fig. 4. Flow velocity contours near the boundary of entrainment for Type 1 and Type 2 nozzles.
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Fig. 5. Flow rate characteristics with the change of high pressure inlet velocity.
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