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N O E R

In membrane technology, the two most used configurations of commercial membrane
elements are spiral-wound and hollow-fiber. Spiral wound modules (SWM) wrap a leaf
around a tube for perforated permeate collection to create a compact structure. Two flat
membranes sheets separated by a spacer to form a channel for feed flow are assembled
into a leaf. Spacer as an essential parts of SWM not only create feed channel but also
promote mixing of feed fluid at same time which affected the flow pattern near
membrane surface related with fouling trend and concentration gradient. The
performance of conventional spacer woven and non-woven used to enhance mass
transfer has been investigated by extensive works. Spacer geometry and dead zone
behind spacer were focused on through many numerical and experimental studies. Based
on numerical simulation results indicated that fully woven spacers showed better
performance than other configurations in mitigating concentration polarization and
delivering water flux by mesh angle of 60°, but higher pressure drop was caused than
their nonwoven counterpart.

Along with the experimental techniques, the time, cost, and risks were reduced by the
computational techniques. As a reliable and efficient numerical analysis tool, CFD has
been extensively applied to the flow conditions of the SW membrane modules. The
interaction of the many different processes could be assessed through computational
simulation. Without building spacers, CFD simulation can investigate hydrodynamics
under various feed spacer geometry parameters. With the ongoing developments in CFD
techniques and computational resources three-dimensional studies are being conducted,
which can provide in-depth analysis of concentration patterns and hydrodynamics in
membrane modules. In this thesis three-dimensional modelling of flow through spacer
filled narrow channels is carried out using CFD package ANSYS CFX to investigate the
impact of feed spacer filament on shear stress exerted on membrane surfaces and
pressure drop, which two kinds of feed spacers were designed to improve flow pattern.

The processing of the results revealed the characteristics of the feed spacers. For the
pillar-like spacer, through reductions in the connecting filament’s diameter, the channel
porosity reached 0.979. Regarding the maximum porosity, the dimensionless power
number was reduced by 47.31% at Reynolds number 150 in comparison with a
previously studied commercial spacer. The modified friction factor, as a dimensionless
parameter, was employed to investigate the shear stress at the membrane’s surface. At

dimensionless power number 108, the enhancement of the modified friction factor



increased by approximately 22.27% in comparison with the results of a previous study.
Based on the numerical prediction, the homogenization of shear stress distribution,
which changed the flow profile near the membrane, was featured through contour plots.
For the arc-like spacer, from 2D velocity vectors and shear stress contour mixing, the
flow pattern and dead zone flushing were depicted. The ratio of low shear stress area to
the total area increased with the inlet velocity closed to 20%. The energy consumption
with respect to flow direction for the arched filament was 80% lower than that in the
zigzag filament. Compared with previous commercial spacers’ simulation, the friction
factor was lower when the main flow was normal to the arched filament and the modified
friction factor was close to the commercial spacers. The homogenization was realized
through the flow pattern created by the modified spacer.
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N O E R

Urban mass transit is significant to the urbanization of cities, and the demand for
public transit has rapidly increased. Bangkok, the capital of Thailand, is experiencing an
imbalance between demand and supply. Bangkok is facing a transportation problem,
especially Bangkok seems to have an urban transit system in which urban and transport
planning is not necessarily executed in the interest of the people in terms of public
transport that because Bangkok suffers from many standalone projects across the city,
which can cause troubles with urban design efficiency. The provision of rapid transit to
serve people as mass transit mode could not solve transport issues in Bangkok. Transit
node is one of the issues that should be addressed as soon as possible, as it is one of the
most important aspects of mass transit system. Therefore, the existing affordable mass
transit station in term of transit node stations had been placed to investigate and review.
The three mass transit node’s stations, Mo Chit station, Victory Monument station, and
Saphan Taksin station was investigated based on passenger evaluation and compared
transit performance in difference aspects.

Gathering information of three stations by questionnaire and field survey were
analyzed with statistical method approach. 46 variables associated with service, safety,
environment, accessibility, operation, and facilities revealed that passengers’ satisfaction
of Saphan Taksin station could be improve the quality of transit service, safety,
environment, and station facilities as high beta coefficient value. Meanwhile, Mo Chit
station could be improve the convenient access, and transit operation as lower
satisfaction score and high beta coefficient. These influenced factors are specially
synthesis on three aspects; transit service performance analysis with feeder modes at
transit station, accessibility in order to create convenient access to transit station, then
the facilities has been analyzed to identify activities during passengers’ transfer and the
provision of facilities that can be useful for provide the facilities in transit station. To
deal with mass transit node development, we need to understand how passengers do
concern on mass transit system with the difference aspects and difference passengers’
characteristic. High income and middle income passengers prefer fast and flexible of
access to transit nodes, while low income passenger pay attention in the transit cost. The
passengers who purpose their trip for work and study concerned about service time and
frequency of the vehicle. Moreover, the passengers preferred more facilities at transit
station to spend their time during their transfer. It is very useful for the authorities of
public transit to promote and enhance a transportation project to all passengers.



The results of this research provide unique information from which improvements in
future mass transit node projects could be made. The results of research into the
influenced factors of case study may assist the authorities of public transit to prioritize
specific actions. This result enables analytical platform of in-depth mass transit node
study to identify the way in improving the quality of transit for passengers through
convenient access and service condition.
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