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Investigating the Behaviour of Heat Transfer Through Building Walls
with Different Covering Materials by Using Method of Lines (MOL)
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Abstract
This study is to investigate the effect of using different covering materials on heat diffusion through
building walls. The study considers four types of brick, namely Clay brick, block brick, light-weight brick
with p = 620 kg/m3 and light-weight brick with p = 700 kg/m3. In this study, only three covering materials

(Gypsum Board, Plywood, Fibreboard) are investigated. Then the behaviour of heat-transfer from outer
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boundary through building wall is examined for cases with different covering materials. The partial differential
equation of heat diffusion is solved by using method of lines. This investigation will give a clearer understanding
of reduction of heat transfer through building wall by using covering materials. This understanding will benefit

future building design and construction.

Keywords: Building wall, Heat transfer, Covering Materials, Method of lines
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Abstract

This research studied to design and develop the apparatus of soil permeability test for use in soil mechanics
laboratory in civil engineering department, Navaminda Kasatriyadhiraj Royal Air Force Academy. The research
methodology involves stages of collecting the related information, designing and manufacturing the equipment set
of soil permeability test with available and inexpensive materials. The soil permeability test was then performed on
soil samples with the developed equipment. The obtained results were compared with the soil sample that was tested
by a standardized outsourcing laboratory, and then the step of discussion and conclusion were performed. After
testing and solving some defect, it was found that the coefficients of permeability of soil samples obtained from the
developed equipment are corresponding with the typical values as previously proposed. Moreover, the variance of
the results obtained from the test were relatively small and the discrepancy between the results and the value
obtained from the test performed by outsourcing laboratory is approximately 12 - 14%. Therefore, it can be
concluded that the developed soil permeability testing apparatus provides acceptable test results and also, its
production costs is relatively low. The developed equipment is thus suitable for use in soil mechanics laboratory in
civil engineering department, Navaminda Kasatriyadhiraj Royal Air Force Academy for the benefit of future
education and development to get more efficient. Moreover, the equipment can be applied to be used in Civil
Engineering Department, Royal Thai Air Force, which will save the budget and give the benefit to Thai government

in the future.

Keywords: soil permeability, permeability coefficient, soil mechanics
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Abstract
The objective of this paper is to analyze aerodynamic characteristics and aircraft stability of TEagle Eyes
X-II mini UAV by using Computational Fluid Dynamics (CFD) in range of low Reynolds number about 500,000 -
800,000 based on the mini UAV design from conceptual design process to fly in low-speed subsonic incompressible

flow in intelligence, surveillance and reconnaissance missions. This is to compare the results of the test by using
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the CFD program and confirm the results obtained from the conceptual design process. The analysis results of lift
coefficient, drag coefficient and longitudinal static stability can confirm the mission capabilities of TEagle Eyes X-II,
which able to build and flight testing in the next process of research, development and construction of small

unmanned prototype aircraft.

Keywords: Aerodynamics, Stability, TEagle Eyes X-II Mini UAV, Computational Fluid Dynamics, CFD
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Abstract

In the initial stage, the 2 dimensional panel method will be used to determine aerodynamic characteristics
of an airfoil. But its results still have a lot of errors, especially the results in high angle of attack region. The
significant cause of these errors is that the 2 dimensional panel method considers its incoming flow is inviscid which
is different from the real viscous flow. Therefore, in order to obtain better results, the determination of aerodynamic
characteristics of an airfoil must take the effects of viscosity into attention. One method can deal with this is to
apply the boundary-layer equations. In this research the boundary-layer equations will be used to approximate
variables within laminar boundary layer which is the first boundary layer of inviscid flow over an airfoil starting
from airfoil stagnation point till its transition point. At first, solutions of boundary-layer equations are obtained by
using finite different method based on second order partial differential equations to construct system of quasi-linear
equations and to solve for boundary-layer velocity profiles. Then, boundary-layer variables such as displacement
thickness, momentum thickness, form factor, and skin-friction coefficient will be determined with the following
assumptions: the flow has low Reynolds number passing over NACA 0012 airfoil and using the velocity
distributions at the edge of its boundary layer obtained from the 2 dimensional panel method. The obtained results
will be compared with the results of the same types obtained from the references and find that they are consistent

with each other and have low differences.

Keywords: Laminar boundary layer, 2D panel method, Low Reynolds-number flow
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6. eydnuol
- C; Skin friction coefficient - Re gcrit  Critical momentum thickness Reynolds number
- m Pressure gradient parameter - U e External velocity
-p Pressure -0 Measure of the boundary layer thickness
- X,Y  Boundary layer coordinates -0 Displacement thickness
- u,v Velocity components - u Dynamic viscosity
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I

Form factor
Characteristic length
Amplitude ratio

Critical amplitude ratio

Reynolds number
Momentum thickness Reynolds

number

a g = A
'J15%71337]211?11ﬁﬂ3!!ﬁ$!ﬂﬂiﬂiaﬂu1ﬂ!§0®1ﬂ1ﬂ

Density
Shear stress
Wall shear stress

Momentum thickness

Transformation variables

Kinematic viscosity
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Abstract

This research presented the virtual simulated images for the building’s interior illumination by using
Dialux 4.12 as a simulation software. The research objective was to evaluate illumination system’s performance
inside the building by comparing of luminance, average illuminance uniformity and, light power density in 2 sample
areas with different illuminance distribution from 2 types of lamp. The research variables were tested for
appropriateness by compare the illumination from the simulation with the illumination from measurement. The
initial test results showed the similar illumination values. However, the variable from simulation were estimation
value such as the light source in this research was 2,736 lumen per watt but, in the real-world scenario, the light
source had the unstable value and decrease by service life resulted in the discrepancy of illumination value.
Therefore, this research chose those variables for calculation. Area number 1 installed 9 sets of lamp size 30 cm
width and 120 cm length. Area number 2 installed 20 sets of lamp size 60 cm width and 120 cm length. The research
result revealed that illuminance and light power density value in both areas were higher than standard criteria.
However, only in the area number 2 which the average illuminance uniformity value was conformed with the
standard. Therefore, researcher suggested the guideline for increasing illumination system performance from the
result of the virtual simulated images in the area number 2 only. The performance improvement guideline is to
decrease the exceeding value of illuminance and light power density which can be done by reducing 50% of lamp
sets and maintaining the average illuminance uniformity value not less than 0.40 which result in reduction of energy
consumption for illumination system 50% or from 129,800 watt per hour to 64,900 watt per hour. The result of the
study can be summarized that using the virtual simulated images technique is useful for conceptual design. In this
research, the simulation result helped the designer selected the lighting with proper light distribution angle and fit
for the area. Moreover, the designer can reduce the size of electrical system especially in the lighting system from
129.8 kilowatts to 64 kilowatts. So, this technique is one of good alternates for increasing the energy consumption
efficiency. In addition, the result of luminance, average illuminance uniformity and, light power density from this

research can be used as the information for improve the efficiency of lighting systems in the future.

Keywords: Computer simulation, [llumination system’s performance, Interior illumination
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Abstract
Obscuring terrain is indeed disadvantageous to low-altitude aircraft detection with radars, because of
which the exact position of aircraft in case of lost contact at low altitude or accidents cannot be determined. Search

and rescue teams must therefore unnecessarily operate in wide areas. Too much time is then unavoidably spent,
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which could lead to unexpected casualties occasionally. Thus, while being deployed in mission areas, military
aircraft should be tracked continuously.

For this reason, we propose an application of Geo-Informatics and communications via cellular networks
for tracking RTAF’s aircraft: during every flight, GPS trackers which are equipped with SIM cards or registered
smartphones send information about aircraft’s positions, using the GPRS protocol, to a server on which the Traccar
system is installed. The server then processes the received information into a form suitable for storing and being
displayed together with Geo-Informatics system. Eventually, the processed information is forwarded a Web Server
to be shown to the personnel concerned on a Web application. As for the evaluation, tests were performed on 4
types of aircraft, namely AU-23, DA-42, Bell-412, and F-16 A/B. As the result, we conclude that the proposed

application can track aircraft at low altitude and thus support search and rescue missions.
Keywords: Geo-Informatics, Cellular Network, Aircraft Tracking, Search and Rescue
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Abstract

This research is to study the decision making of the waste management model in the Don Mueang Royal
Thai Air Force. The objectives of the study are to consider factors and select a suitable model for waste management
in the Don Mueang Royal Thai Air Force. The first procedure of this research was accumulating factors and theories
from literature reviews. Then, the Item-Objective Congruence Index (IOC) was calculated. The index was used to

select the factors which had effects on the waste management of the Don Mueang Royal Thai Air Force. The



a d
72 '313@’15?"ﬂﬂ1ﬂRTﬂilm$!ﬂﬂiuiﬁ§u1ﬂ!§961ﬂ1ﬂ

Analytic Hierarchy Process (AHP) was applied to prioritize the factors and select the most suitable waste
management model. Three models included the operation of the Royal Thai Air Force, the outsourcing of private
sectors and the outsourcing of government organizations. Data were collected via questionnaires from seven experts
who work in the Air Force solid waste management. The results revealed that the waste management in compliance
with the Royal Thai Air Force environmental strategy, the security for Royal Thai Air Force personnel, and the
departments responsible for the waste management are the top three factors which affect the waste management in
the Don Mueang Royal Thai Air Force. Additionally, the most suitable model for the waste management in the Don

Mueang Royal Thai Air Force is the model operated by the Royal Thai Air Force.

Keywords: Solid Waste Management, Outsource, Analytic Hierarchy Process, The Royal Thai Air Force
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Abstract

The study of aircraft performance such as range, service ceiling, payload or any type of speed is one of the
fundamental factors in aircraft design for the aircraft to perform the intended mission accurately and safely.
In order to determine the optimal speed of the aircraft, which is appropriate and practical during ascent and can
provide the pilot and passenger with comfort during climb. Furthermore, pilot’s visibility is less obstructed, which
is directly related to one of the important aircraft performances, namely, the climb speed. The well-known climb

speeds are maximum angle of climb speed (V,) and maximum rate of climb speed (V,). Both speeds are based on
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principles of flight mechanics but are too slow, causing inconveniences for various reasons. Therefore, the
manufacturers suggest other climb speeds from experience for conveniences. This study proposes additional climb
speed called “Far and Fast Climb Speed” (V) to be based on principles of flight mechanics. It will produce
additional ground distance in limited time and be close to climb speeds from manufacturers, which can provide the

pilot and passenger with comfort during climb and the nose of the aircraft does not obstruct the pilot.

Keywords: Aircraft performance, Climb speed, Far and fast climb speed, Ground distance, Flight mechanics
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T = Thrust AS = Leading distance
D = Drag ASIt  =Leading distance per unit time
W = Weight FF = Fuel flow rate
Vi = Level speed FU = Fuel used
Vy = Maximum angle climb speed (S/FU)y = Ground distance of V, per unit fuel
Vy = Maximum rate climb speed (S/FU) = Ground distance of V per unit fuel
Vs = Stall speed (S/FU)L = Ground distance of V, per unit fuel
\% = Arbitrary climb speed A(S/FU) = Leading distance per unit fuel
Vi = Far and fast climb speed
\Y, = Vertical speed
= Horizontal (ground) speed
Vy = Vertical component of V,
Uy = Horizontal component (ground) of V,,
AV = Difference of vertical speed component
AU = Difference of horizontal speed component
At = Time difference
(S/t)y = Ground distance of V, per unit time
(S/t) = Ground distance of V per unit time

(S/t)L = Ground distance of V| per unit time
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