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STEAM DRUM DESIGN FOR A HRSG BASED ON CFD

J. At Y.S. Lee? and J.J. Kim?

HRSG (Heat Recovery Steam Generator) is a boiler to recover heat from the exhaust gas of an engine and
to generate steam for more power generation or process. For the HRSG, water-tube type boiler is commonly
adopted to accommodate the working pressure or capacity requirement of the system. The water-tube type boiler
has a steam drum to separate steam from the water-steam mixture supplied from the evaporator tube (riser). The
drum should be sized properly to separate the steam by the gravity and auxiliary internals, such as a demister,
which are installed to filter the steam. To size the steam drum and to estimate the filter efficiency of drum
internals, the velocity distribution inside the drum needs to be identified. In the present study, a series of CFD has
been conducted to find the velocity distributions inside steam drums for conventional HRSGs and water-tube type
industrial boilers. The velocity distributions obtained from the simulation have been normalized and a correlation to
predict them has been found. The correlation is applied to the steam drum design by determining a proper position

of a demister to show proper separation performance.
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Fig. 1 Horizontal type HRSG (Heat Recovery Steam Generator)
[2]; (a) photograph; (b) schematic diagram
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Fig. 2 Steam drum for a HRSG; (a) gravity separation [4];
(b) drum internals [2]

2 dA AN Bl 4E 9
WA ARA0] ALesle] B Gk 284S g
3(0)el 1Q) AT} ol Aol w} 2v) AR A

=3
War glok B3 AR gAY dEeh 22 uiF gAE A

AP Aaie el 2ssh 3] =3 Wil SuiE
Fo Ausk GRS QA =He] YUt A5
2 5o w2 w4 So| ANF vk Qo) o] E=d B Fel

= Hustel £AAHE SR
SR AT 2T FAE AN A &

|
T AES FE3k) NWLAAAS] Reynolds &, 571 =T-ollA]



FX)84& 0]-&3% HRSG(Heat Recovery Steam Generator)%7] =8 47

A164, A1s, 2011. 3 / 69

[Ty S —

v o, vvhl."_-

) T I o 1_; EE S s |'I'|_m' . -
(a)

1400

1200
=
"g 1000
E
= 800
[}
-]
r 600
o
E
2
S 400

200

0 1 L
0 50 100 150 200
Pressure(atm)
(b)

Fig. 3 Steam separation capacity per volume depending on the
operating pressure; (a) experimental data [4]; (b) empirical
correlations in comparison with design data

Table 1 Reference steam drums

Category Model \Iévrggbr}g Capacity
) HS 1 1 MPa 6 ton/hr
(C(!rr]r?nuwsetrr-lgilaly HS 2 10 kglem® | 10ton/hr
Available) HS 3 10 kglem® | 30 ton/hr
HS 4 12kglem? | 60 ton/hr
Industrial Multi 1 5atm 70 kg/hr
(Research Multi 2 0.8 MPa 2 ton/hr
Purpose) Multi 3 0.8 MPa 6 ton/hr
Samsung S 0.85 MPa | 4,276 kg/hr
HRSG for CHP = msung L | 0.85MPa | 9.275 kgihr
Energy Davy 5.5 MPa 135 ton/hr
Plant ABB 10 MPa 70 ton/hr
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Pressure-outlet

let Velocity

(b)

Fig. 4 CFD Modeling of a steam drum; (a) computational
domain and boundary conditions; (b) grid system
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Fig. 6 Contours of the vertical component of velocity inside
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a HRSG of a3 MW class gas turbine based CHP system; (c)
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Fig. 5 Velocity vectors inside the steam drum; (a) for a
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Fig. 7 Velocity profiles along the centerline of the steam exit;
(a) velocity profiles; (b) correlation to predict the profile
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