o 1 LY < o 1 ad
msmammﬂmmmaqmumﬂnauaﬂLLuuT,mnﬁ CFD

¥

Iy wigyunyuyl BB
v 6

welinay  InAn1ius
wenyian weeneg

UNANED

TassnuauiiifanusrasdifleAnumginssunsivaresoniariuagnsuidianausn
winlngiinamansvaslnademun uasfiofinwdvinasesenind wwauasdu
arumuesTannsurindanausauiuiiiinademiuduanasensesermailvanudutas
w3y devie PVC Mltlunsnaassiiannuenni3s0iiaduns @ushugudnaial508adnms ny
wiimanadaagnsuuuuegiundanay wevnamanisivavesenanieluvie Janngud
ldRvegliundiananyuin 5afiuns wagl0 dadwns agrinisanadiadagnyuliviiaain
Mad1veIe1nIA 300 Hadwns ulasenuasyiinisinaeanaatansvelaldediiuin uas
MsnAaesnTe lunmnaesedinsuiuddsuruaveadafagnsuuasduamnumuivostan
WU uaudnsailaun vuaintagniu 5 Tadluns $1UU2007,4407 wazIwIn10Tadwuns
F1uIu6Un,8uM daumnuiEvesenzimsUiuasuiiaud 2,3 uay 4 m/s lagld
Manometer Tums¥aeusiu uagThermocouple Type-K lunsingamail Tsgamaiilunis
neasstiagliivAsuulasmmelunisiassuarnisvnaedlifinmawilngd anmsveaesuii
AuEn i suInduhgudnaisuags Lt uaImuTesTagnsuinate ALt uAn
AsouBueg19Bs Amaufunnasougegaildlunisvaaes ety 94082 Pa Tufndud
AuEIEeINA 4 m/s TTaansurLng 5 fadluns Asmun 2 Fu wamsvhuieAAw
funnaseuiagniuainiznamanivesivaidedualiuunliuvesnnuduanasoud
AdnendstunanInaass eg1lsinuididianunaiandouiiguilofisuiunanismaass
FatuFemsiinsfnviiudsluowaniiovinisufuussnmuninvedaseie mesh  way
nsvUIuNISIaes ilelildadndinnsdaesiintedu



CFD Simulation of Flow through Granular Porus Packed Bed

By Mr.Chanokchon Phuaum
Mr.Nitipat Jitkampapan

Mr.Panuwat Pongthong

ABSTRACT

The purpose of this project is to study the behavior of air flow through porous
packed bed using computational fluid dynamics (CFD). Effects of the flow inlet
velocity, size and thickness of porous packed bed material on the flow pressure drop
and the velocity of air passing through the porous material were investigated
experimentally and numerically. The PVC pipes used as the air flow channel in the
experiment had its diameter and total length of 150 mm and 1350 mm., respectively.
The porous packed bed was placed at a distance of 300 mm from the air inlet so the
air flow inside the duct was blocked. The porous material was the granular alumina
ball. Variations in diameter of the porous ball (5rm and 10 mm), and the thickness
of packed bed expressed as number of rows (2, 4, 6 and 8 rows) were made to study
their effects on the flow pressure drop. The pressure drop and the flow temperature
across the packed bed were measured using a vertical manometer and thermocouple
type-K, respectively. The current experiment shows that there is no significant change
in‘temperature across the packed bed. Changes in diameter of the alumina ball and
the packed bed thickness greatly affect the flow pressure drop. The maximum
pressure drop of 940.82 Pa was found when the inlet velocity of 4 m/s pass through
the packed bed of alumina ball whose diameter of 5 mm and 2 layers of packed
bed. The CFD simulation predicted the same tendency in pressure drop results
compared to the experiment. However, the error between the experiment and the
CFD results still large. Further study is necessary to improve the mesh quality and the

simulation techniques, so that the better result is obtained.



