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Numerical simulation of rotary regenerative air preheater (Ljungstrom) in
steam power plant with the aim of optimizing of thermal performance
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Rotary Regenerative Air Preheater (RRAPH) is one of the main equipments for energy recovery in the
Received 30 November 2017 steam power plants. In this study, air preheater of the Bisotoun Power Plant of Kerrmanshah has been
Accepted 02 February 2018 investigated with the aim of optimizing its thermal performance. So, with Computational Fluid

Available Online 02 March 2018 Dynamics (CFD), three-dimensional simulation of the rotary air preheater has performed to solve the

continuity, momentum and energy equations in porous medium by using moving refrence frame (MRF)

Keywords: . . . N L

Rotary Regenerative Air Preheater method. The results showed acceptable accuracy in comparison with the experimental results which is
Ljungstrom achieved from the power plant data. In this research, the effect of rotational speed on the efficiency of
Numerical simulation air preheater in different loads and mass flow rates for both without and with leakage conditions has
Thermal Performance investigated. The results showed that the impact of the rotational speed on the performance of RRAPH

Optimum Rotational Speed is noticeable in the range of 0.5 to 4 rpm, and after this increase in speed does not have a significant

effect on efficiency. The present study also showed that leakage has a significant effect on reduction of
the efficiency of the RRAPH in all loads and rotational speeds. In the following, the effect of matrix
material change on the efficiency of RRAPH has investigated. According to the results, for both without
and with leakage, the best thermal performance is related to the stainless steel, which has the least
thermal diffusivity, also the least thermal performance is related to the copper, which has the highest
thermal diffusivity.
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Fig. 6 Temperature distribution at 1.5 rpm speed when cold end is at
top, 320 MW

L) Sl 5o 50 5508 ey 59 elS 42y e Lod 55 6 Y0
Dlgle 320 ool )b —05d &Blg YU & s axl Lol a5 K2 15 pM oy

Loyl 05 5 0 42l )3 Lod )58 (St 990 (o0 alaxde o5 jlailon
9198 (20 0o LeSe Ly ) plgien |y ol ool el 50085 alis
Seeliadge s 2ls> Gog QlSe (22 55 5 Sl Joe 4 69959 5
ol & o) com Sl A2 5 s Jelse cnl s 5 g 1se
2gd oo (g onl o les alde @395 9 05 9 00w (B9 (Sl

2190 0SS G o bed @il oSS 49 587 sl SO 0
55y Y Cple lod g 9y al slas 5115 1PM g yus b (6,5 Il
ol 0als o0ls lis 0,5 4l (sles g 00 Coonw Sl uo b o 5 Y

@les Shati G ple 232 Sl 0 0ed (o0 > &5 pshailes
Gloo ol 0,5 el g ol apads Jls lsa 29,5 Cnnd j0 050 a4l
Ol Jols F 3 e 098 (o0 (639)9 51 sl 4 (o) 5 (29>
25 aiS L 63959 sl sled gy A s e (L2 b e Sl
ol o el 2l (g5 Glge n B sles U o ced S0
bl oo caalin JB (055 4 55 55 (295 50 alin j5b 4 £909e
el a5 Cenl (63959 3 Slpr ) B (2gyP Cwend 0 &5 Dol
3 e85 g 0 4l Gl Ceand 3t ond (295 S les alS
Sloo a5 coul (5978 4y Los mu o5 ol (oo 3y (Slod (595,94 iSGO 5 AT
30,5 (0 3959 31 I3 5 (b 0w el g 00gr L ga

Temperature Y

660
650
639 X

629

Fig. 7 Temperature in °K distribution at 1.5 rpm speed, cold view, 320
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Table 4 Comparison of the numerical simulation results with Bisotoun
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Fig. 8 Temperature in °K distribution at 1.5 rpm speed, interface view,
320 MW
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Fig. 10 Temperature in °K distribution contours from hot end view at different rotational speed, 320 MW
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Fig. 11 Temperature in °K distribution contours from cold side view at different rotational speed, 320 MW
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Fig. 12 Effect of rotational speed on the air preheater efficiency in both
without and with leakage, 320 MW
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Fig. 13 Effect of rotational speed on the air preheater efficiency in both
without and with leakage, 250 MW
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