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An investigation of the aeration proportion effect at the supply and
recycle chambers on the optimal operation point of the U-type loop seal ==
and the maximum solid circulation rate in a fluidized bed reactor

Atipong Armatsombat

Praduction Techmlogy Departmen. pr— Thodant
ARTICLE INFO ABSTRACT
e batory and o the
Received 15 february 2023 hanhersase. affects its effi (
Received in evised form 11 May 2023

he proper of the
Accepied § Angst 2623 o0 seal that affected the highest sotid circulation rate. A riser used in the expersment had 3 cross-

sectional area of 100 « 100 m’ and 4500 mm height above a distributoe plate. A U-type loop seal
a and har

. The: a0
S s
Lang ot oy average dismeter of 20 . The loop seal acsations weve fed ot the bottom of the supply and vecycle e i
et P S YOO, T o et 733 e 30 S 0B b e Sk vl 0 cpnh . unmmmnmm:g nuwnﬂlunmnmmnmmmamallnnm‘ln 209

‘density ‘which air supplied at
©2023 TheSucoy of Fodar Techmsegy Jopon. Pdsed by Shdor BV 20 The Sucety of Puvder
jechnology Japan. All rights reserved.
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1. Introduction because it prevents the back-pressure of solid paticles very well,
especially the U-type loop seal: it can also control the solid circu-
G B ) y Lation rate finely.
nowadays due to many advantages, such as high combustion cffi- .
clency, using various fuels, simple structure. etc. In addirion, they  recycle chamber, is operated by aerations through a distributor
also release low pollution into the atmosphere (NOx and SOx) (1] plate at the chamber bottorms fo drive solid particies from a return
compared to other generators. The CFB reactors can be applied to  leg connected with the supply chamber olo the riser connected
geocrate steam a5 circlating Bhidized bed bollers (G Mlm) with the recycle chamber. Generally, the supply chamber has
fomsace o a e higher pressure than the recycle chamber because the solid parti-
mal energy between slid parices and membrane water tubes cles accumalating within the supply Chamber have more amounts
inaied o the tnnr walt ofthe riser I sdlion they canalso  than those in the recycle chamber [15]. Thus, the solid particles
be used to generate gas as circulating fluidized bed gasifiers (CFB  flow from the supply chamber through the recycle chamber into
gasifiers) [6-9) the riser. and Ioop seal acrations are sed 1o control the sohid cir-
A solid circulation rate in the CFB reactors Is the main factor  culation rate in the CFB reactors.
used to control 3 steam production fate and residence time in

Ol'baVuotPromuuonmmuOfmm

OA 13 adufl 3 nsnmiAu - Auensu 2566 o s Lyais of Thai Patents
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the CFB boilers and the CFB gasifers, respectively. High solid circu-
lation rates also affect the increasing efficiency of the reactors. The

such as L-valve [10,11], V-valve (12]. and J-valve |13] because
these valves can operate under high temperatures and pressures;
they have an uncomplicated structure |14.15]. In addition. a loop
seal [16,17], which s 3 non-mechanical valve, is widely used

loop seal efficiency and the solid circulation rate, as follows. Solid
particies are driven by loop seal aerations 1o move from the returm
g toward the riser. Thus, the solid circulation rate increases with
air velocities and flow rates {19.20), but it decreases with increas-
ing densities and sizes of the solid particles [2122] because both
the densities and sizes cause inertia. Loop seal structures 23

26, such as U-type loop seal, Twin-exit loop seal, and N-type loop
seal, affect the solid circulation rate because their characteristics
cause flowing behaviors of solid particles within both the supply

Journal
ISSN 2392-5787
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" CASNIC 11

Saturday 4 November 2023 at College of Asian Scholars, Khon Kaen, Thailand

Th 1 1th msUs.lsuommsuaclauawamuooa
e S:AUBIANIAS:AUUILNBIA nson 11

- CAS National and
ternational Conference

mrRUAMS (Important Dates)

H o pe avn:I08U (Registration) 1 na - 30 n.g. 2566
(1 SEP - 30 SEP 2023)

@AOUNADIAUUANUYSIU (Full Paper Submission) 1n. H - 30 n.g. 2566

(1 SEP - 30 SEP 2023)

an d I ru t h SugameavevmsavunANLatUINuaLYSH 15 n.A. 2566
(Revised Paper Submission) (15 OCT 2023)

in the Context of Thai Education SUgAMeuooMSED Video Lildue 20 (.0, 2566
niazavlwa PowerPoint lhlauo ER0CE 202%)

e (Video and PowerPoint Submissi
ADIUJADY — gﬂﬁi?ﬂf&%mm e
I a gﬂ 01 UOSO mavn:lau (Registration Fees)

1UU§UnU00ﬂ1S ﬁﬂUﬂn&l SHAULNLNBA (International) 4,000 THB (115 USD)

SHUBIA (National) -

L ’ , 1souUsssy (Attendee)

msuhiauosuiuu Online

o

nauvmudvanliauo (Main Topics)

» MUMSANL (Education) » MUUSMSSSNDIIAIASUZMEANS
" (Business Administration and Economics)

> mu:‘mmmams’a_umw (Health Science)
_ : : > MUTGMANS SMans nopLe

» MudFonssumans lliasdsnenmans inaluladaisauina nsulae'iumm'fryryma AOWAULTUSSAWUSEINF
(Engineering, Science, and Information Technology) (Jurisprudence, Political Science, Law,

~ - = s - Intellectual Property, and International Relations)
> muuyueEmMansiiaavAuMans SQUS:F“HUF“?W\S

(Humanities and Social Sciences, Political and Administrative Science) “I “I “

il W\ 2

Anfodoumy (Contact) : eniNUrUARAN SnenaalrunniolBe
Tns : 043-246-537 mo 625 InsAWN : 096-6658482 / 094-3694258 Insans : 043-246-539
E-mail : casnic@cas.ac.th Website : www.cas.ac.th
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