ABSTRACT

The stability of politics in gulf countries has become a concern of the world since the crude oil crisis in 1973. People realized that there is no more cheap energy since then. Thousands of new designs and ideas were come up to solve the problem. Insulation of the wall is one of the focuses of the engineers recently, since the cost of the energy consumption can be reduced significantly by introducing an optimum thickness for the wall. Using appropriate insulation material to the wall, the operation of the electricity-driven air-conditioner and any other related costs can be decreased without sacrificing human comfort can be maintained. 

A general formula is derived to calculate the optimum insulation of wall thickness from the basic thermal conduction formula to the equivalent full-load hours. The cost effective and optimum insulation thickness are the variables that presented in this study. For this purpose, a user-friendly software has been developed so that all of the tedious job can be handled easily and precisely by the computer. This software is an effort to minimize the engineers’ time on the calculation to find out the optimum insulation thickness for building wall. 

Optimum insulation thickness analyser is developed using Microsoft Visual Basic 6.0. Visual Basic allows graphical user interface can be designed by simply drag-and-drop without dealing with windows programming. Thus, it makes software creation can be done with the less of skills required. With this and other simplicities provided, Visual Basic has been the favourite choice of author.    
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NOmenclature

A

area of wall, (m2)

Aint
area of interior wall, (m2)

Aout
area of exterior wall, (m2)

CA
cost of insulation material per unit volume, (RM/m3)

CE
cost of electricity, (RM/kW hr)

COP
coefficient of performance of refrigerating plant

d

electricity price rate, (%)

Ew
annual total energy consumption of refrigerating system, (kW hr)

hi

convection heat transfer coefficient for inside surface of refrigerated 



space, (W/m2 oC)

ho
convection heat transfer coefficient for outside surface of refrigerated 



space, (W/m2 oC)

i

market discount rate (=interest rate) in percent, (%)

kn
thermal conductivity of nth layer of wall, (W/m oC)

kins
thermal conductivity of insulating material, (W/m oC)

N

life cycle period, (years)

Np
payback period of insulation investment, (year)

P1, P2
defined in Equation (3.12) and (3.13)

Qw
instantaneous wall heat gain load, (W)

Rins
internal resistance of insulating material, (W/m2 oC)

Rwall
internal resistance of wall, (m2 oC/W)

S

present value of net saving, (RM)

To,av
annual average temperature of outside air, (oC)

To,des
design temperature of outside air, (oC)

To,int
annual average temperature of interior neighboring space, (oC)

To,out
annual average value of outdoor temperature, (oC)

Ts
design temperature of refrigerated space, (oC)

U

overall heat transfer coefficient, (m2 oC/W)

Uins
overall heat transfer coefficient of insulated wall, (W/m2 oC)

Uun
overall heat transfer coefficient of uninsulated wall, (W/m2 oC)

x

insulation thickness, (m)

xn
thickness of nth layer of wall, (m)

xopt
optimum insulation thickness,(m)

∆t
equivalent full load hours of operation of refrigerating system, (hours)

∆T
difference between inside and outside design temperature, (oC)

∆U
difference between overall heat transfer coefficients of uninsulated 


and insulated exterior walls, (W/m2 oC)
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Chapter 1:  INTRODUCTION
1.1 Background
Fuel and energy consumption did not become an important consideration before 1970-an. After the Arab oil embargo of 1973, the price of the oil was rocketed high. Most of the previous building designs before that incident were not taken the energy cost into account since it never came across to the engineers’ mind that it could cost a bomb later. Then, people realised that the importance of the energy and have been trying to use the energy in a proper way without wasting. All the existing building designs and the following building designs had to be revised in order to reduce the cost that became a burden to the occupants.

Striking the balance between the human comfort and the cost spend on the building has become the major task to the engineers. The question arises when starting design the building: how to get the better human comfort to most of the people with the lesser change in environments. This question involves not only thermodynamics, heat transfer, and but also economics. ASHRAE Standard 55 states condition in which if 80% or more of the occupants will find the environment thermally acceptable (ASHRAE Handbook, 1997). By letting the most of the people feel comfortable is not the only matter that need to be considered during designing but engineers must take into the account of the cost that require to achieve the desired conditions. Most of the time, the insulation materials are used in the external wall of the building to attain the goal.

Human comfort is the major concern of heating, ventilating, and Air-conditioning (HVAC) industry lately. Before that, most of the studies and application were concentrated on the industrial purposes. The human comfort was often ignored until it jeopardized the health of the occupant sometimes. A person can feel comfortable if the body temperature can be maintained around 37 degree Celsius. Human beings can be said at a thermally comfortable condition when he/she does not feel the presence of the thermal environment. 

Nowadays, the popular way to get the treated ambience is through the use of the electricity-driven refrigeration systems such as air-conditioner. But it leads to another problem: the continuous operation of such a refrigeration system always follows with the increase in the electricity consumption. So, this study is a try to solve the problem from the root: to calculate the optimum insulation thickness of the building wall.

Building can be modelled as a big refrigeration system that the human lives inside. In the building, wall insulation becomes a must to reduce the energy use. It reduces not only the heat loss and but also the operating cost at the same time.  Cost effective is also another factor that an engineer needs to be concerned that there is a limit where further insulation to the refrigeration cannot yields the desired result. Thus, finding the optimum insulation thickness is an important things need to do so that there is no cost waste on the useless way. Through proper design and implementation of the insulating material to the wall, the energy conservation can be achieved since the wall will transmit the heat all year long and it will consume a lot of energy if it is compensated with the introduce of other electrical appliance.

1.2 Objectives
Popularity of the air-conditioners in the tropical countries like Malaysia proves that human comfort is the main concern to the most of the people. At the same time, people also have to pay to get the comfortable ambience they want. By introducing the insulation to the internal wall of the building, it is also a viable way to get the desired thermal environment with the minimum cost. The engineers have to find the optimum insulation thickness since there will be no extra insulating effect when the critical value is exceeded and also to get the cost effective design.

The objectives of the thesis are presented below:

· To calculate the optimum insulation thickness by using the heat transfer formula and LCC Analysis. 

· To develop a user-friendly graphical interface software so that the first objective can be done easily. 

1.3 Contributions of the thesis

With the existence of this thesis study, cost of the building can be reduced through the utilisation of Optimum Insulation Thickness Analyzer (OITA). OITA is custom-made to reduce the time for solving the engineering problems. The final goal is OITA will help to reduce the usage of the fossil fuel so that the waste of the valuable energy can be avoided.

Chapter 2:  LITERATURE REVIEW

2.1 Introduction
Human can control the body temperature through metabolism blood circulation near the skin surface, sweating and respiration. Through these activities, human body maintains its thermal balance. Amazingly the building can achieve the same effect like what the human does except for the absence of evaporative skin cooling. Building can control the heat loss by conduction, convection and radiation. The amount of the heat transferred by each of these mechanisms depends on the construction of the building envelope (skin), that is, how the walls, roof and ground level built. 

A building can be considered energy efficient if it is capable to reduce the usage of the energy to the minimum level. Insulation is a material that reduces the energy flow through the building surfaces. Without the insulation, the thermal energy flow in the buildings is very difficult to maintain comfortable conditions without the aid of the use of the mechanical devices such as air-conditioner. It would increase the electric bill and thus is efficient in energy.

 Thermal resistance is a measure of the effectiveness of the insulating material. It also shows the ability of insulation to slow down the transfer of heat. The higher the value of R, the better resistance of the insulating material’s ability to resist the heat flows through it. One thing to note that: this R-value is not directly related to thickness. Normally, the insulating materials have tiny air pockets. It acts as a resistance to resist the heat transfer through the material.

2.2 Overview of Previous Study
Many researchers have done the study of optimum insulation thickness before. Here are some researches that have been carrying out:

From Kemal Comakli (2003), “Optimum insulation thickness of external walls for energy saving”. Most of energy is used up to space heating in the cold regions of Turkey. Insulation in external walls of buildings has been gaining much more interest in recent years not only for the environmental effect of the consumed energy but also the high cost of the energy. Therefore, the optimum insulation thickness was investigated in this study for the coldest cities of Turkey like Erzurum, Kars and Erzincan. The optimization is based on the life cycle cost analysis. As a result considerable energy saving is obtained when the optimum insulation thickness is applied.

Hasan (1999), in his study, effects of wall’s insulation thickness and position on time lag and decrement factor have been investigated numerically. So, one-dimensional transient heat conduction equation was solved using Crank-Nicolson scheme under convection boundary condition. To the outer surface of the wall, periodic boundary conditions were applied. The total wall thickness was kept constant in such way that when the insulation thickness was increased, the thermal mass thickness was decreased in the same amount. The insulation was placed in four different locations of the wall. It was found that insulation thickness and position have a very profound effect on the time lag and decrement factor.

2.3 Thermal Insulating Material

By assessing an insulation material from how the raw material acquired, pollutants released manufacturing and during their life span, durability, recyclability, and impact on indoor air quality, the better choice of insulating material can be selected. Proper selections of insulating material will helps to reduce the costs spent to maintain the desired ambience.

2.3.1 Criterion of selecting Insulating Material
(a) Raw Material Acquisition

Basically, there is a variety of choice in order to produce the insulation from the raw materials. It can be old newspapers or precious petroleum. Choosing a limited storage of raw material must be very careful since when LCC Analysis may be unreliable due to the fluctuation in the cost of insulation since the limited resources will become more and more valuable in the future and it may become a problem when the insulation needs to be replaced in term of period. While acquired raw materials from recycled materials is a better choice since it will encourage the usage of reusable energy.

(i) Limited resources

Resources like Polyisocyanurate and polyurethane, which is made from petroleum, is not a better choice for insulating material. Due to the limited storage of the crude oil in the world, sure the price will increase in the future. The dependency of the insulation materials to the crude oil is the main factors that must be considered during selecting the insulation materials.

(ii) Recycled materials

Cellulose is the most recognized insulating material since most of its part is manufactured from finely shredded newspaper. The advantages of this kind of insulation are: 

· It reduces the waste.

· It consumes less energy to produce.

(b) Pollution during manufacturing

It is inevitable to generate pollution since most of the productions are driven by the fossil fuel.  But still some of the insulations need extra treat to attain the desired characteristics. 

(i) Chemical Precursors

In order to bind the fibres, fibreglass insulation needs phenol formaldehyde (PF). PF is a chemical that will seriously pollute the environment. In the effort to tackle this problem, a new type of fibreglass that does not require a binder is being introduced so that the environmental pollution can be minimized. Two chlorine-based chemical intermediates: phosgene and propylene chlorohydrin, are used to manufacture isocyanate. Since the pollution generated is too great, GreenPeace are calling to phase-out the use of the chlorine in the industry.

(ii) CFCs and HCFCs

Chlorofluorocarbon, or CFCs, is used as the blowing agents in extruded polystyrene, polyurethane, polyisocyanurate, and phenolic foam. Since it is the main cause of the greenhouse effect, most of the manufacturers are trying to find the better alternatives. Among the selection is Hydro-Chlorofluorocarbon (HCFC). Unfortunately, HCFC only manage to minimize the evolution of the atom chlorine to the ozone but does not eliminate it. Thus, it will also phase-out in the early of the 21st century. Foam insulation manufacturers and chemical producers are working hard to find zero-ozone-depletion alternatives. 

(c) Durability

Durability of the insulation is a very important selection criterion. A last longer material sure is a better choice most of the time since it is often proportional to the cost invested. However, there are a lot of external factors that may affect the performance of the insulation. The long-term performance of the cellulose insulation may be jeopardized due to the loss of fire-retardant chemicals. Infestation of insects in the insulation will also reduce thermal performance. 

(d) Reusability and Recyclability

The reusability of insulation materials is dependent on how those materials were installed. If the insulation can be kept in intact when removing from the old installation, it is often can reuse in the new one.  Although the reused insulation may be not as efficient as a new one, most of the time it saves cost and energy. But it may be not applicable for all kinds of insulation since the dust and dirt will seriously hurt the structures and mechanical properties of the insulation. 

(e) Indoor Air Quality

Some argue that the fiberglass insulation may contain carcinogen, like asbestos. Some also claims that the fire retardant chemicals in cellulose insulation may be hazardous. But normally a proper production in industry and installation in resident will not risk any human health. Some of the insulation may release some chemical but it is normally a serious problem to those who is acute sensitive to chemical.

2.3.2 Categories of insulating materials
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Generally, insulating materials can be categorized into the following groups:

Figure 2.1: Categories of Insulating Materials 

Table 2.1: Categories of Insulating Materials

	Category
	Description

	Batt Insulation
	· Standard batts and rolls offer efficient thermal and acoustic insulation.  Its light-weight and flexibility makes installation quick and easy, an especially handy trait for DIY.  Since it is inorganic, it's noncombustible, will not absorb moisture, and will not decay.

	Loose Fill Insulation

	· Loose-fill insulation is well adapted for use in walls and in ceilings of existing buildings, ceilings of new buildings, and for filling the cores of masonry blocks. A separate vapor barrier, such as polyethylene sheeting, is needed for attic insulation.

	Rigid Insulation

	· Rigid insulation boards are used as perimeter insulation, on basement masonry walls, on cathedral ceilings, and over existing wallboard to increase wall R-value.

	Spray Foam Insulations
	· Spray foam insulation is a two-part liquid containing a polymer (such as polyurethane or modified urethane) and a foaming agent. The liquid is sprayed through a nozzle into wall, ceiling, and floor cavities. Due to a chemical reaction at the nozzle, it expands while spraying into a solid cellular plastic with millions of tiny air-filled cells that fill every nook and cranny. 


Table 2.1(continue)

	Category
	Description

	
	· Because it expands into tight areas, spray foam is ideal for insulating steel framing and around outlets. By acting as a wind and air barrier, it often eliminates the need for separate air-tightness detailing. This increases energy efficiency allowing downsizing of the heating and cooling system equipment. 

	Sprayed-In-Place Insulations

	· Sprayed-in-place insulations are loose fill products, which are blown in to wall cavities. During the blow-in stage the insulation is mixed with an adhesive, usually water-based, which binds the insulation together to form a seamless batt. This type of insulation, when properly installed resists settling and shifting and allows the cavity to be completely filled, leaving no air gaps, thereby greatly reducing air leakage.

	CFC-Free Foam Insulation
	· The use of CFC's in many of these materials has caused increased release of chlorine molecules into the atmosphere contributing to ozone depletion. HCFC's outgas a lesser amount of chlorine molecules. However, the severity of the ozone depletion situation has led to the recommendation to avoid both types of insulation blowing agent.


(i) Cellulose 

Most of the celluloses consist of 80% post-consumer recycled newspaper by weight and 20% of chemically treated material, which is to resist fire and fungus growth. Basically, there are two kinds of cellulose being used as the insulating material: blown cellulose and pour cellulose. Both have the R-values around 3.5 per inch. 

Cellulose is the example where recycled material can be used in the insulation. The newspapers are "fiberizing" to produce the lower-density cellulose by breaking it down into fluffier individual fibres. Due to its small size, cellulose can fill the building build to give a uniform fill without the existence of the obstruction such as nails, electrical wires.

The features that the cellulose possesses are:

· It can fill any irregular space. 

· It is capable to retard the fire, corrosion and fungal growth

· It cannot be covered by other heavier on it since it is compressible.

(ii) Mineral Wool 

"Mineral wool" is referred to slag wool and rock wool. Slag wool is manufactured from melted industrial slag, which is an industrial waste product. It has similar appearance and texture if compare with glass fibre. Rock wool is produced from natural rocks, and it is manufactured as how the slag wool produced. Mineral wool has 75% post-industrial recycled content.  

Mineral wool makes a comeback after losing the leading status to fibreglass between 1960 and 1970 with the introduction of the new technologies. Here are the advantages and disadvantages of mineral wool:

· It can fill irregular shape

· Material R-value has a little effect by small amount of moisture

· It causes eye sore and respiratory irritation.

· It is compressible makes it cannot be stacked by heavier insulation over on it.

(iii) Fibreglass

Two kinds of fibreglass generally being used as insulating material: blown glass fibre and poured glass fibre. Blown glass fibre has an R-value of 2.9 per inch. The particles in fibreglass are larger than the cellulose in term of size. Thus, it does not able to flow as freely as cellulose particle in obstructions. While poured glass fibre has a higher value of R-value, which is 3 per inch.

The fibreglass has the following features:

· It can fill irregular shapes.

· It retards the fire.

· It causes eye sore and respiratory irritation.

· It is compressible makes it cannot be stacked by heavier insulation over on it.

(iv) Expanded Polystyrene (EPS)

EPS is made by bonding the expanded polystyrene beads to form rigid boards and manufactured in low and high densities. The high-density board is able to resist the moisture and normally used on exterior. It can be made out of recycled polystyrene. The process is to crumble the old EPS into small pieces and re-moulding them into the shapes required. Most of the polystyrene can use for recycling except for old building insulation due to the fire retardant used. 

Advantages and disadvantages of the extruded polystyrene are:

· Very light in term of weight.

· Does not cause any skin irritation.

· Can be installed on the limited space like catheral ceiling.

· Must avoid direct contact with the sunlight.

· Additional fire-resistant covering is needed.

(v) Extruded Polystyrene

Extruded polystyrene is closed-cell foam plastic board manufactured in low and high densities. High density is better in use in material that will expose to relatively high pressure although both densities are suitable for below grade application. Polystyrene cannot expose to the sunlight for very long since it will “break-down” and thus it need to be protected by solvent. Also, it needs to be covered with fire-resistant material like drywall if the insulation is going to be used in the internal wall.

Here are the pros and cons of the extruded polystyrene:

· Very light in term of weight.

· Does not cause any skin irritation.

· Can be installed on the limited space like catheral ceiling.

· Must avoid direct contact with the sunlight.

· Additional fire-resistant covering is needed.

(vi) Polyurethane and Polyisocyanurate 

It is manufactured by chemical reactions between poly-alcohols and isocyanurates. The polyisocyanurate foam insulation industry also uses recycled material in its products. They are a closed cell board that contain refrigerant gases-filled cells instead of air-filled. The boards are double-faced with coil and also come with bonded finishing material on the interior and exterior. The board cannot expose to water and sun for a long period.

Advantages and disadvantages of the Polyurethane and Polyisocyanurate are:

· Can be installed in the limited space.

· Very high R-value.

· Must avoid direct contact with the sun and water.

· Additional fire-resistant covering is needed.

· Very expensive.

(vii) Vermiculate

Vermiculate is a mineral, which able to form a light weight material with insulating properties when it is heated. It can be divided into two types: treated and untreated. The treated one is used for moisture resistance while the untreated vermiculate is able to absorb water and it will dry very slowly once wet. 

Advantages and disadvantages of the vermiculate are:

· Non-combustible.

· Odourless.

· Non-irritating.

· Must avoid direct contact with water since it dries very slowly.

· A relatively low in R-value.

(viii) Wood Shavings 

Wood Shavings were popular once because of low cost. They must be treated to resist fire, moisture and fungal growth.

Advantages and disadvantages of the wood shavings are:

· Wide availability.

· Cheap.

· Low R-value.

· Dries very slowly once absorbing the water.

· Ineffective in fire-resistance, resistance in fungal growth 

(ix) Phenolic Foam 

Phenolic Foam is produced from phenol formaldehyde resin. It is usually come with a single-sided or double-sided foil. It is most suitable for wall sheathing and interior.

Advantages and disadvantages of the phenolic foam are:

· Less combustible.

· Cheap.

· Very high R-value.

· Can be installed in the limited space.

· Must avoid direct contact with the sun and water.

· Additional fire-resistant covering is needed.

· The most expensive rigid insulating material.

(x) Polyurethane Foam

Polyurethane is closed cell foam, which is pale yellow in colour. It will be mixed on site to use for a variety of spray applications such as sealing the windows and doors. The foam will act as a barrier. 

Advantages and disadvantages of the Polyurethane foam are:

· Can be installed for irregular shapes and narrow openings.

· Must avoid direct contact with the sun.

· Additional fire-resistant covering is needed. 

(xi) Isocyanurate Plastic Foam 

Isocyanurate Plastic Foam is made from isocyanurate, resins and catalysts. It is open-celled semi-flexible plastic foam insulation. It is normally used in the exterior stud wall cavities.

Advantages and disadvantages of the Polyurethane foam are:

· Can be installed for irregular shapes and spaces.

· Acts as an air barrier.

· Additional fire-resistant covering is needed.

(xii) SuperGreen Polyurethane

SuperGreen(TM) polyurethane foam uses HFC-134a as the foaming agent. It is produced because the polyurethane industry is going to replace the CFC-11 and HCFCs. Its price is higher than conventional polyurethane because of the foaming agent used.  

(xiii) Icynene

Icynene(TM) is developed in 1987. It uses a mixture of carbon dioxide and water as a forming agent. This eliminates polyurethane's HCFC-related environmental problems but at the same time, it lowers the R-value. It is foamed into wall cavities, but the resultant open-cell foam is soft, not rigid. The air sealing characteristics as well as its insulation properties is the purpose for marketing. 

(xiv) Water-Blown Polyurethane

It is a polyurethane insulation product that does not require HCFCs, but these materials have not released to the building industry. They have come with two types: closed-cell water-blown polyurethane and an open-cell water-blown polyurethane. The latter is similar to Icynene.  

(xv) Tri-Polymer Foam 

Tri-Polymer Foam is a non-CFC, non-HCFC cavity-fill insulation used primarily in masonry block walls. It is basically phenolic foam and was developed to substitute the urea formaldehyde foam insulation.

Advantages and disadvantages of the Air Krete are:

· It has very low VOC emissions.

· Good in fire resistance.

· It shrinks over time and it will degrade its thermal performance.

(xvi) Air Krete

Air Krete(TM) is inorganic foam produced from magnesium oxide. It is foamed under pressure with a microscopic cell generator and compressed air; no CFCs or HCFCs are used. 

Advantages and disadvantages of the Air Krete are:

· It has very low VOC emissions.

· It is totally inert.

· Non-combustible. 

· Can form a lightweight and rigid, but very friable, foam.

Chapter 3:  methodology

This is the section where all the mathematical equation used for the thesis is going to be discussed here. Some of the equations derived are going to be used for designing the source code of this software. So, the reader can see how the interconnection of the mathematical equation and the source code can be built through this section. Here, I will also discuss the details about the computer flow chart that can be used for simplifying how the designed software works. The advantage of this flow chart is by simply looking through the flow chart, reader can understand better how the software is designed without seeing the tedious source code.  

3.1 Solving the problem through formulation 

From the previous section, it can be showed that most of the heat transfer of the wall is through conduction. Thus, the following equation is used:
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where,


Qw
instantaneous wall heat gain load, (W)

U
overall heat transfer coefficient, (m2 oC/W)

A
area of wall, (m2)


To,des
design temperature of outside air, (oC)


TS
design temperature of refrigerated space, (oC)


∆T
difference between inside and outside design temperature, (oC)

It can be showed that the overall heat transfer coefficient, Uun is equal to the inverse of the internal resistance of wall, Rwall:
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where,

Uun
overall heat transfer coefficient of uninsulated wall, (W/m2 oC)

Rwall
internal resistance of wall, (m2 oC/W)

The wall is normally consists of several layers which are built-up with different kinds of materials, thus they affect the resistance of the wall in different degree, depending on their thermal properties. Normally, the thicker the wall, the higher the wall resistance is. Also, the fluid films have larger effect on the wall resistance than the solid materials due to the particle construction, respectively. The total resistance of an uninsulated wall, Rwall is equal to the arithmetic sum of the thermal resistance of each component:
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where,

Rwall
internal resistance of wall, (m2 oC/W)


x1
thickness of 1st layer of wall, (m)


x2
thickness of 2nd layer of wall, (m)

xn
thickness of nth layer of wall, (m)

hi
convection heat transfer coefficient for inside surface 



of refrigerated space, (W/m2 oC)

ho
convection heat transfer coefficient for outside surface 


of refrigerated space, (W/m2 oC)

k1
thermal conductivity of 1st layer of wall, (W/m oC)

k2
thermal conductivity of 2nd layer of wall, (W/m oC)

kn
thermal conductivity of nth layer of wall, (W/m oC)

The overall heat transfer coefficient, Uins, of an insulated exterior wall is the inverse of the sum of total resistance of an uninsulated wall, Rwall and the internal resistance of insulating material, Rins.
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where,

Uins
overall heat transfer coefficient of insulated wall, (W/m2 oC)

Rins
internal resistance of insulating material, (W/m2 oC)

x
insulation thickness, (m)

kins
thermal conductivity of insulating material, (W/m oC)

To find the optimum insulation wall thickness, it is easier to find the difference between the overall heat transfer coefficients of uninsulated and insulated exterior wall, ∆U, rather than to compare these two whole systems:
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… (3.6)

where,

∆U
difference between overall heat transfer coefficients of uninsulated and insulated exterior walls, (W/m2 oC)

Differentiating Equation (3.6) with respect to insulation thickness, x, yields
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From the definition, coefficient of performance of refrigerating plant, COP is the total output produced, QW.∆t over the total input consumed, Ew. For estimation of the energy of a refrigeration system that can be categorized under the equivalent full load energy estimation method (ASHRAE handbook of fundamentals, 1981.), the total amount of electrical energy is:
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where,

Ew
annual total energy consumption of refrigerating system, (kW hr)

∆t
equivalent full load hours of operation of refrigerating system, (hours)

COP
coefficient of performance of refrigerating plant.

The equivalent full load hour operation for a refrigeration system can be showed in the following equation in terms of a full load hours time period, based on the assumption of minimized internal loads:
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where,

To,av
annual average temperature of outside air, (oC)

To,s
inside average temperature of outside air, (oC)

To,des
design average temperature of outside air, (oC)

The corrected average outside temperature is often used if any of the outside surfaces of the refrigerated space are exposed to an interior space, To,int:
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where,

Aint
area of interior wall, (m2)

Aout
area of exterior wall, (m2)

To,int
annual average temperature of interior neighboring space, (oC)

To,out
annual average value of outdoor temperature, (oC)

For wall, it is often to treat the first cost of insulation as the capital investment. The present worth of the net mount of energy savings via insulation can be calculated by using the P1-P2 method (Duffie JA, 1980). The combination of the wall heat gain, the equivalent full load hours energy estimating method (ASHRAE handbook of fundamentals, 1981) and the Pl-P2 method can be used to find the present value of the life cycle net savings:
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… (3.11)

where,

S
present value of net saving, (RM)

P1
ratio of the life cycle energy savings to the first year energy savings  

P2
ratio of the life cycle expenditures incurred due to the additional investment

CA
cost of insulation material per unit volume, (RM/m3)

CE
cost of electricity, (RM/kW hr)

∆T 
difference between the inside and outside design temperature in °C

Differentiating Equation (3.9) with respect to x yields
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… (3.12)

The true meaning of differentiating Equation (3.11) is to see the effect of the insulation thickness, x, to the present value of net saving, S. The point where the turnover occurs on the continuous line is often the point where the optimum value of x, desired. This turnover point is always has zero slope and setting the Equation (3.12) to zero:
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where,

xopt
optimum insulation thickness,(m)

103 
unit conversion factor   

 kins      thermal conductivity of the insulating material.

P1 and P2 are given by Duffie JA. (1980).
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where,

d
electricity price rate, (%)

i
market discount rate (=interest rate) in percent, (%)

N
technical life cycle period of the insulation application, (years)

For the wall, it is often no need maintenance and thus, the operating cost can be saved. It means ratio of the life cycle expenditures incurred due to the additional investment, P2, is equal to 1. When the present value, S, is zero after certain period, meaning the time from building the wall until it is demolished, is the life span of the wall. By setting Equation (3.11) to zero, introducing the different values of market discount rate, i, and rearranging the equation, it yields: 
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where,

Np
payback period of insulation investment, (years)

3.2 Software Design

This topic integrates the mathematical equation and the software algorithm to design the software.
3.2.1 Software Algorithms



In order to calculate the optimum insulation thickness, the following data are required:

a) Area and thermal properties of the wall.

b) Type, cost and thermal properties of the insulating material.

c) Coefficient of performance (COP) from refrigeration system.

d) Data of the surrounding condition.

a. Design temperature of outside air, 

b. Annual average temperature of outside air, 

c. Annual average temperature of interior neighboring space and 

d. Annual average value of outdoor temperature.

e) Cost of electricity in local and life cycle period.

f) Data for payback period.

3.2.2 Software architecture 

Flow chart of the software architecture is developed for this study. The flow chart is presented in Figure 3.1.
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Figure 3.1: Flow chart of the software architecture
3.2.3 Graphical User Interface (GUI) Design
The user interface is the way that the human can communicate with the computer. The popularity of Microsoft Windows ’95 had showed the world the most important part for the computer is not hardware but software. Microsoft did not invent the graphical user interface on the computer, it was long existed before Microsoft founded. It was initially designed in the Palo Alto Research Center (PARC). But Microsoft did change one thing: a proper design of user-friendly user interface is a vital factor for computer software survival. Suddenly, the designers, programmers, analysts, managers and the whole world realized the importance of a user-friendly user interface. The user interface designed by the software powerhouse, features not only clean, easy to understand and also increases the productivity. It revolved the way that human interact with computer from just typing the command in the DOS-prompt to simple, fast communication with only a mouse-click. 

  
The Wizard, “What is this?” and HTMLHelp featured in every Microsoft product make it a simple task for a dummy to learn new software. Its standardization of the software user interface design make it possible to bundle the Microsoft Word, Microsoft Excel, Microsoft PowerPoint, Microsoft Access into Microsoft Office. Even, the rest of the designers utilize the same user interface in their software; make it a “common practice”. You can access the same command at the same place for different kind of software. So, user only take a little of time to familiar with another kind of software under the same operating system. 

GUI can increase the productivity through its simplicity how human can extract the data from the computer in the shortest time but in the manageable way. Human can interact with the computer easily is the purpose of the existing of the user interface. Conversely, how designers to layout the design of the user interface is not as simple as its purpose of existence. They need to know who is the final user of the software, as there is no single user interface that can serve the interests all kinds of people. The same user interface may ease the receptionists’ mind, but the will not always the case for scientists. One of the reason that the user interface design is not very simple is that designers need to consider from user’s prospective, not his own. They must predict any outcome that may be happened to different group of people. Thus, design a user interface has become the important matter to the software itself. It is not determine how the user can get the data they want effectively, and it will also decide the market share of the software.  


User interface design is rated by its usability, but it is a very abstract concept. Some user interfaces that are very easy to use and effective, it is often described as “user-friendly” user interface. Usability has four main aspects (Redmond, 1995):

· Effectiveness: for a specified range of tasks and group of users in a particular environment, how effectively can the task be performed using the interface? This is sometimes referred to as ‘productivity’, as it includes how fast the user can perform the tasks.

· Learnability: how much training time and how much practice do user require before they are effective with the system? If use is intermittent, how much relearning time does users requires?

· Flexibility: to what extent is the interface still effective if there are changes in the task or environment?

· Attitude: do people experience using the system as tiring and frustrating, or do they find it rewarding to sue, and feel a sense of satisfaction? Do users like the system?


Designing a GUI is simple, but not for designing a user-friendly GUI. The GUI designers must have different kinds of experiences and expertise. The user-centered GUI is important property to the software, but the whole system is also important. If the system cannot provide a suitable functionality to perform useful tasks, the user-friendly GUI cannot be achieved as well.

3.2.4 Software Used: Visual Basic 6.0
After several major developments in the programming design, programming language currently is marched into fourth generation (4GL). The Visual Basic became the topic of the town when Microsoft launched it. It has reshuffled how people programming. The features that it possessed like drag-and-drop capability has made even a newcomer can produce a software application in a glance of time. Thus, Visual Basic and its followers, or the so-called RAD (Rapid Application Development) tool are currently utilized in various kind of software IDE (Integrated Development Environment). Such a tools are highly recognizes for its productivity because the designers can design the user interface without dealing with the computer hardware. Thus, new application software can be designed fast and “clean”. 

Visual Basic IDE (Figure 3.2) contents the following windows for designers to develop the application:

· Toolbox: All the intrinsic and ActiveX controls are placed here and can be accessed by clicking the icon in this window. 

· Project Explorer: All the files used by the project can be viewed in this window.

· Properties: Show the properties of the selected object.

· Object Browser: Properties, events and the methods that the object possesses can be viewed here.

· Code Editor: Designers can program all the code here to the all object they assign in order to react to what the user triggers.

· Interface Designer: This is the place where designing the user interface is taken place.
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Figure 3.2 Visual Basic IDE

Chapter 4: RESULTS and Discussions

In order to fulfill of the topic of this thesis: “SOFTWARE DEVELOPMENT FOR ANALYZING OPTIMUM INSULATION THICKNESS OF BUILDING WALL”, an user-friendly software is developed. Visual Basic 6.0 is chosen for this purpose because of the functionality possessed. With this, a full package of software with graphical user interface (GUI) provided and some useful features have been made for it. Their existence made this software a truly user-friendly product. There are: 

· Installer with password protection

· Start a NEW file

· OPEN a saved file

· SAVE working file

· Show Most Recently Used (MRU) files

· Preview result in Microsoft Access-style report

· Print the result

· Custom-made User manual/HELP file

· Launch Internet Explorer for technical support

· Launch Microsoft outlook for contact the developer

· Show Tip-of-the-Day at Start-up

· Show About Box that give credits to developer

4.1 Prelude 

“Optimum Insulation Thickness Analyzer” or “OITA” for short, is user-friendly software developed using Visual Basic 6.0. Figure 4.1 depicts the splash screen of this software. This includes the information about the name, version, and rights of the owner of this software.
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Figure 4.1: Splash screen of “OITA”

4.2 Main 

The main window, “Optimum Insulation Thickness Analyzer”, of the program shown in figure 4.2, appears when the program starts. The main screen of this software resembles to most of the Windows software. It is a way to ease the user’s mind as most of the computer users are scared of learning new software. By implementing a “Windows”-styled interface, it will attract the user at the first-sight.
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Figure 4.2: Main Window of “OITA”

This interface shows what the user should do with the aid of the arrows. With the additional help from the wizard “Merlin” as shown in Figure 4.3, the user will be guided to use this software with the minimum of trouble.
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Figure 4.3: Useful wizard “Merlin”

4.3 OITA Menus 

This window also contains a toolbar and a menu bar, as shown in figure 4.4.
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Figure 4.4: Menu bar of the OITA

(i) File

[image: image23.png]Eie.
New CulsN
Open  Cuk0

Saveds

1testo2dat
2tes03dat

Exit




Figure 4.5: “File” button in Menu bar

Table 4.1: Function “File” in Menu bar

	Menu
	Function

	New
	Start a standard new file.

	Open
	Open an existing OITA file.

	Save As...
	Allows the user to specify a new filename under which to save the contents.

	
	

	(History/opened filename)
	Shows the most recently used (MRU) files. 

	Exit
	Exits OITA. 


(ii) Simulation
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Figure 4.6: “Simulation” button in Menu bar

Table 4.2: Function “Simulation” in Menu bar

	Menu
	Function

	Simulation Wizard

Start Calculate
	Start a Simulation Wizard form. 

Start to perform calculation.


(iii) View
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Figure 4.7: “View” button in Menu bar

Table 4.3: Function “View” in Menu bar

	Menu
	Function

	Text
	Shows data file form

	Graph
	Shows graphics form.

	Report > Display
	Shows the data in each node in Microsoft Access format.

	Report > Print
	Prints the node values.


(iv) Help
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Figure 4.8: “Help” button in Menu bar

Table 4.4: Function “Help” in Menu bar

	Menu
	Function

	Content

Technical Support

Contact Us

Tip of the Day
	Displays the contents section of this help file.

Searches the internet to the related problems.

Allows the user to contact the owner of this software.

Shows the tips that can help users to work more efficiently. 

	
	

	About
	This shows the about window. On it is displayed information about the computer it is running on and the credits relating to the development of the program.

	
	


4.4 Examples
(i) STANDARD

Basically, user has two ways to insert the data, the normal way with the guide of Merlin and the faster way, Simulation Wizard. Here is the first way:
1) First, click the button “WALL RESISTANCE” on the main window and the “Internal Resistance” window will appear (see Fig.4.9a). The user has to key in the area and the resistance of the wall. Click the “Insulation Material” tab (see Fig.4.9b). Choose the type of insulation material, and key in the cost of the material. Click OK.
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(b)

Figure 4.9 (a) and (b): Internal Resistance Windows

2) At the same time (Figure 4.10), the Merlin will guide the user what is the value user should insert when the user put the mouse cursor to the appropriate textbox. This function is only available in this mode while it will not be shown in the Simulation Wizard mode.
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Figure 4.10 Merlin comes to the rescue.

3) Second step is to click the “REFRIGERATION SYSTEM” button on the main window. “Refrigeration System” window (Figure 4.11) will appear. The user has to key in the parameter value such as coefficient of performance, the design temperature of outside air, the annual average temperature of outside air, and the design temperature of refrigeration space.
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Figure 4.11: Refrigeration System Windows.

4) Third step is to click the “Energy Cost” button on the main window. “Energy Cost” window appears (see Fig.4.12a). The user has to key in the cost of electricity and the life cycle period. After that, click the “Payback Period” tab (see Fig.4.12b). Continue key in for the electricity price rate, market discount rate, and the ratio of the cycle expenditures incurred. Click OK to continue.
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(b)

Figure 4.12 (a) and (b): Energy Cost Windows.

5) Finally, click the Calculate button on the main window. By clicking the corresponding button on the right hand side of the main window, the result can be shown either in the data file form or the graphical form (see Fig.4.22).

(ii) SIMULATION WIZARD

This is another way to insert the data, but without the aid of the Merlin. This method is suitable for those users who are already familiar with the software. 

1) Click the “Simulation Wizard” (see Fig.4.13) on the menu bar or the tool bar. Click NEXT after inserting all the required values.
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Figure 4.13 Simulation Wizard – Step 1

2) Input all the values for the refrigeration system. Click NEXT to continue. 
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Figure 4.14 Simulation Wizard – Step 2

3) Input the corresponding data for calculate the life cycle net saving. Click NEXT to continue. 
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Figure 4.15 Simulation Wizard – Step 3

4) Finally, insert the data for calculate the payback period (see Fig.4.16). Click Simulate to start the simulation. By click the corresponding button on the right hand side of the main window, the result can be shown either in the data file form or the graphical form.
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Figure 4.16 Simulation Wizard – Step 4

4.5 Additional Features
 Additional features are added to let this software have a professional look, they are:

(I) Tip-of-the-day dialog box allows work to be done efficiently.
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Figure 4.17: The Tip-of-the-day dialog box.

(II) About box gives valuable information to the user about the developer
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Figure 4.18: The About box.

(III) This Help file allows user to trouble-shoot the question.
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Figure 4.19: The Help file.

(IV) Microsoft Access-style Report eases the user’s mind in operation and printing.
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Figure 4.20: The Microsoft Access-style report. 

(V) Library Form allows user to insert a new material during Run-time
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Figure 4.21: Library Form.

4.6 Discussions
Energy can be saved in a great amount by performing the optimum insulation thickness analysis to the external walls. The effect of insulation thickness on life cycle savings is depicted in Figure 4.22. Maximum saving takes place at 0.087m of extruded polystyrene insulation thickness. 
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Figure 4.22: Effect of insulation thickness on insulation savings.

Finding the optimum insulation thickness of building is important. As depicted in the Additional amount of insulation thickness increases the cost of insulation while short of insulating materials will increase the usage of the electricity. Thus, the optimum thickness becomes a crucial part in the cost caving. The curve for the insulation cost is given in Figure 4.23. 
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Figure 4.23: Effect of insulation thickness on total cost.

Chapter 5:  CONCLUSIONs and recommendations

5.1 Conclusions
I believe the objectives of this thesis have been achieved. This can be seen from the programs designed and here are my conclusions:

· Optimum insulation thickness analysis can be performed easily with this software. 

· It can be foreseen that computer will become a great tool in present and future to help engineer to perform the tedious jobs.

· Excessive or short of insulating materials is not wise in any engineering design. 

Insulation plays an important role in the day-to-day comfort at home.  A proper thermal "blanket" helps to keep a building warm in the winter and cool in the summer.  As a result year round energy bills of the building can be reduced and help to conserve our Earth's natural resources.

Insulation does much more than conserve energy.  When strategically placed, insulation absorbs sound and helps make environment a quieter place to live.

There has been concern over the health impacts of the material constituents of insulation ever since the problems associated with asbestos became apparent, followed by the banning of urea formaldehyde based insulation. The health concerns have currently spread to fiberglass and cellulose insulation.

5.2 Recommendations

In this thesis, user-friendly software has been designed. With the feature added, user can solve the engineering problem quickly and easily. But I think this software still has a huge room of improvement so that even a non-engineering student can use it without knowing the related knowledge. Such a software only valuable to those have mastered the theory behind optimum insulation thickness analysis, but some difficulties will be met by other user that have not such a background. With this improvement achieved, I believe this software is marketable.
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APPENDIX (SOURCE CODE)

Code for FrmMain

Option Explicit

Public Merlin As IAgentCtlCharacterEx

Const DATAPATH = "Merlin.acs"

Dim reportCounter As Integer

Private Declare Function ShellExecute Lib "shell32.dll" Alias "ShellExecuteA" _

(ByVal hwnd As Long, ByVal lpOperation As String, ByVal lpFile As String, _

ByVal lpParameters As String, ByVal lpDirectory As String, ByVal nShowCmd As Long) As Long

Const SW_SHOWNORMAL = 1

Private FileName As String  ' The full file name.

Private FileTitle As String ' The file name without path.

Private MRUName As Collection

Private MRUTitle As Collection

Private Const APP_NAME = "Totd"

Private Const SECTION = "Parameters"

Private Declare Function htmlhelp Lib "hhctrl.ocx" _

Alias "HtmlHelpA" (ByVal hwnd As Long, _

ByVal lpHelpFile As String, _

ByVal wCommand As Long, _

ByVal dwData As Long) As Long

Private Const HH_DISPLAY_TOC = &H1 

Private Sub DisplayMRUList()

Dim I As Integer

For I = 1 To 4

        

If I > MRUName.Count Then Exit For

        


mnuFileMRUItem(I).Caption = "&" & _

Format$(I) & " " & MRUTitle(I)

        


mnuFileMRUItem(I).Visible = True

    
Next I

For I = MRUName.Count + 1 To 4

        

mnuFileMRUItem(I).Visible = False

    
Next I

    

mnuFileMRUSep.Visible = (MRUName.Count > 0)

End Sub

Private Sub LoadMRUList()

Dim I As Integer

Dim file_title As String

Dim file_name As String

Set MRUName = New Collection

Set MRUTitle = New Collection

DisplayMRUList

End Sub

Private Sub SaveFileName(ByVal fname As String, ByVal ftitle As String)

Dim I As Integer

FileTitle = ftitle

    
FileName = fname

For I = 1 To 4

If I > MRUName.Count Then Exit For

        


If LCase$(MRUName(I)) = LCase$(fname) Then

                        

MRUName.Remove I

            


MRUTitle.Remove I

            

Exit For

        

End If

   
Next I

    
If MRUName.Count > 0 Then

        

MRUName.Add fname, , 1

        

MRUTitle.Add ftitle, , 1

    
Else

        

MRUName.Add fname

        

MRUTitle.Add ftitle

    
End If

    
If MRUName.Count > 4 Then

        

MRUName.Remove 5

        

MRUTitle.Remove 5

    
End If

For I = 1 To 4

        

If I > MRUName.Count Then

            

fname = ""

            

ftitle = ""

        

Else

            

fname = MRUName(I)

            

ftitle = MRUTitle(I)

        

End If

    
Next I 

    
DisplayMRUList

End Sub

Private Sub saveFile(ftitle As String, fname As String) 

Dim intIndex    As Integer

Dim strFilePath As String

On Error GoTo HandleErrors

strFilePath = fname

Open strFilePath For Output As #2

For intIndex = 0 To 13

        


Select Case intIndex

                

Case "0"

                    


Write #2, frmSimulate01.txtA.Text

                

Case "1"

                    


Write #2, frmSimulate01.txtRw.Text

                

Case "2"

                    


Write #2, frmSimulate01.cboMaterial.Text

                

Case "3"

                    


Write #2, frmSimulate01.txtKins.Text

                

Case "4"

                    


Write #2, frmSimulate01.txtCa.Text

                

Case "5"

                    


Write #2, frmSimulate02.txtCOP.Text

                

Case "6"

                    


Write #2, frmSimulate02.txtTodes.Text

                

Case "7"

                    


Write #2, frmSimulate02.txtToav.Text

                

Case "8"

                    


Write #2, frmSimulate02.txtTs.Text

                

Case "9"

                    


Write #2, frmSimulate03.txtCe.Text

                

Case "10"

                    


Write #2, frmSimulate03.txtN.Text

                

Case "11"

                    


Write #2, frmSimulate03.txtD.Text

                

Case "12"

                    


Write #2, frmSimulate03.txtI.Text

                

Case "13"

                    


Write #2, frmSimulate03.txtP2.Text

End Select

Next intIndex

Close #2 

    
SaveFileName fname, ftitle

Form_Load_Exit:

    

Exit Sub

HandleErrors:

    

Dim intResponse As Integer

Select Case Err.Number

       


Case 61                      

            


intResponse = MsgBox("Disk Full. Abort?", _

                



vbCancel + vbExclamation, "Disk Error")

            


If intResponse = vbAbort Then

                



Resume                  

            


Else

                



End                

            


End If

        


Case 71                         

            


intResponse = MsgBox("Disk not ready. Retry?", _

                



vbRetryCancel + vbQuestion, "Disk Error")

            


If intResponse = vbRetry Then

                



Resume                  

            


Else

                



End                   

            


End If

        


Case Else               

            


Err.Raise Err

        


End Select

End Sub

Private Sub mnuFileOpen_Click() 

If dlgFile.InitDir = "" Then _

dlgFile.InitDir = App.Path

dlgFile.Flags = cdlOFNFileMustExist + _

        

cdlOFNHideReadOnly + _

        

cdlOFNLongNames

    
On Error Resume Next

    
dlgFile.ShowOpen

    
If Err.Number = cdlCancel Then 

        

Exit Sub

    
ElseIf Err.Number <> 0 Then

        

MsgBox "Error" & Str$(Err.Number) & " selecting file." & _

            

vbCrLf & Err.Description

Exit Sub

    
End If

    
On Error GoTo 0 

    
openFile dlgFile.FileTitle, dlgFile.FileName 

    
frmSimulate03.Show 

    
frmMain.mnuViewReport.Enabled = False

End Sub

Private Sub openFile(ftitle As String, fname As String) 

Dim strCoffee As String

Dim strFilePath

Dim counter  As Integer

Dim Index As Integer

On Error GoTo HandleErrors

    
frmSimulate01.txtA.Text = ""

    
frmSimulate01.txtRw.Text = ""

    
frmSimulate01.cboMaterial.Text = ""

    
frmSimulate01.txtKins.Text = ""

    
frmSimulate01.txtCa.Text = ""

    
frmSimulate02.txtCOP.Text = ""

    
frmSimulate02.txtTodes.Text = ""

    
frmSimulate02.txtToav.Text = ""

    
frmSimulate02.txtTs.Text = ""

    
frmSimulate03.txtCe.Text = ""

    
rmSimulate03.txtN.Text = ""

    
frmSimulate03.txtD.Text = ""

    
frmSimulate03.txtI.Text = ""

    
frmSimulate03.txtP2.Text = ""

    
strFilePath = fname

    
Open strFilePath For Input As #1

    
Do Until EOF(1)

        

Input #1, strCoffee

            

Select Case counter

                

Case "0"

                    


frmSimulate01.txtA.Text = strCoffee

                

Case "1"

                    


frmSimulate01.txtRw.Text = strCoffee

                

Case "2"

                    


frmSimulate01.cboMaterial.Text = strCoffee

                

Case "3"

                    


frmSimulate01.txtKins.Text = strCoffee

                

Case "4"

                    


frmSimulate01.txtCa.Text = strCoffee

                

Case "5"

                    


frmSimulate02.txtCOP.Text = strCoffee

                

Case "6"

                    


frmSimulate02.txtTodes.Text = strCoffee

                

Case "7"

                    


frmSimulate02.txtToav.Text = strCoffee

               

Case "8"

                    


frmSimulate02.txtTs.Text = strCoffee

                

Case "9"

                    


frmSimulate03.txtCe.Text = strCoffee

                

Case "10"

                    


frmSimulate03.txtN.Text = strCoffee

                

Case "11"

                    


frmSimulate03.txtD.Text = strCoffee

                

Case "12"

                    


frmSimulate03.txtI.Text = strCoffee

                

Case "13"

                    


frmSimulate03.txtP2.Text = strCoffee

            

End Select

        

counter = counter + 1

    

Loop

    
Close #1 

    
SaveFileName fname, ftitle 

Form_Load_Exit:

    

Exit Sub 

HandleErrors:

    

Dim intResponse As Integer

    
Select Case Err.Number

       
Case 53, 76                       

            
intResponse = MsgBox("Create a new file?", _

                 

vbYesNo + vbQuestion, "File not Found")

            
If intResponse = vbYes Then

                

Resume Form_Load_Exit    

            
Else

                

End                     

            
End If

        
Case 71                          

            
intResponse = MsgBox("Disk not ready. Retry?", _

                

vbRetryCancel + vbQuestion, "Disk Error")

            
If intResponse = vbRetry Then

                

Resume                   

            
Else

                

End                    

            
End If

        
Case Else                

            
Err.Raise Err

        
End Select

End Sub

Private Sub mnuFileSaveAs_Click() 

If dlgFile.InitDir = "" Then _

dlgFile.InitDir = App.Path

dlgFile.Flags = cdlOFNPathMustExist + _

        

cdlOFNHideReadOnly + _

        

cdlOFNLongNames + _

        

cdlOFNOverwritePrompt 

    
On Error Resume Next

    
dlgFile.ShowSave

    
If Err.Number = cdlCancel Then 

        

Exit Sub

    
ElseIf Err.Number <> 0 Then

        

MsgBox "Error" & Str$(Err.Number) & " selecting file." & _

            

vbCrLf & Err.Description

        

Exit Sub

    
End If

    
On Error GoTo 0 

    
saveFile dlgFile.FileTitle, dlgFile.FileName

End Sub

Private Sub mnuFileMRUItem_Click(Index As Integer)

openFile MRUTitle(Index), MRUName(Index) 

    
cmdCalculate.Enabled = True

    
Merlin.Speak "Please click the calculate button."

End Sub

Private Sub About_Click()

Merlin.Show

Merlin.Play "Announce"

frmAbout.Show

End Sub

Private Sub Agent1_Show(ByVal CharacterID As String, ByVal Cause As Integer)

If totdFlag <> True Then 

        

If GetSetting(APP_NAME, SECTION, _

            

"HideTotd", "") <> "True" _

        

Then 

            

frmTipOfTheDay.Show

        

End If

       

totdFlag = True

    
End If

End Sub

Private Sub cmdCalculate_Click() 

Call Calculation

Call Data

Call Progress 

If reportCounter = 0 Then

frmMain.mnuViewReport.Enabled = True

reportCounter = reportCounter + 1

    
ElseIf reportCounter <> 0 Then

frmMain.mnuViewReport.Enabled = False

reportCounter = reportCounter + 1

    
End If

End Sub

Private Sub cmdResultGraph_Click()

frmGraph.Show

End Sub

Private Sub cmdResultText_Click()

frmResult.Show

End Sub

Private Sub cmdStep01_Click()

frmSimulate01.Show

End Sub

Private Sub cmdStep02_Click()

If frmSimulate01.txtA.Text = "" Then

MsgBox "Please follow the step.", , "Warning"

Else

frmSimulate02.Show

End If

End Sub

Private Sub cmdStep03_Click()

If frmSimulate02.txtCOP.Text = "" Then

MsgBox "Please follow the step.", , "Warning"

Else

frmSimulate03.Show

End If

End Sub

Private Sub Form_Load()

Agent1.Characters.Load "Merlin", DATAPATH

Set Merlin = Agent1.Characters("Merlin")      

Merlin.LanguageID = &H409

Merlin.Show

Merlin.Play "Greet"

Merlin.Play "Pleased"

Merlin.Speak "Welcome!" 

    
dlgFile.InitDir = App.Path & "\"

LoadMRUList

    
dlgFile.Filter = "Data Files (*.dat)|*.dat"

    
dlgFile.FilterIndex = 0.

    
dlgFile.CancelError = True 

    
App.HelpFile = App.Path & "\HelpProject.chm"

frmMain.cmdResultGraph.Enabled = False

    
frmMain.cmdResultText.Enabled = False

    
frmMain.cmdCalculate.Enabled = False

    
frmMain.mnuFileSaveAs.Enabled = False

    
frmMain.mnuViewReport.Enabled = False

    
frmMain.numStartSimulation.Enabled = False

    
frmMain.Toolbar1.Buttons.Item(3).Enabled = False

    
frmMain.Toolbar1.Buttons.Item(6).Enabled = False

End Sub

Private Sub numAbout_Click()

frmAbout.Show

End Sub

Private Sub mnuContactUs_Click()

ShellExecute Me.hwnd, vbNullString, "mailto:indra@um.edu.my", vbNullString, "C:\", SW_SHOWNORMAL

End Sub

Private Sub numExit_Click()

Dim PauseTime, start

    
Unload rptResult 

    
Merlin.Show

    
Merlin.Play "wave"

    
Merlin.Speak "Thank You for using.  Bye Bye. "

    
Merlin.Hide 

   
PauseTime = 7     

   
start = Timer   

    
Do While Timer < start + PauseTime

        

DoEvents

    

Loop

    
End

End Sub

Private Sub numGraph_Click()

frmGraph.Show

End Sub

Private Sub numNew_Click()

NewFile

End Sub

Private Sub numSimulationWizard_Click()

frmWizard01.Show

End Sub

Private Sub numStartSimulation_Click()

Call Calculation

Call Data

Call Progress

End Sub

Private Sub numText_Click()

frmResult.Show

End Sub

Private Sub mnuViewReportDisplay_Click()

rptResult.Show

End Sub

Private Sub mnuViewReportPrint_Click()

rptResult.PrintReport

End Sub

Private Sub TimerUpdate_Timer()             

StatusBarMain.Panels("Time").Text = "Time:" & Time

StatusBarMain.Panels("Date").Text = "Date:" & Date

End Sub

Private Sub Toolbar1_ButtonClick(ByVal Button As MSComctlLib.Button)

Dim PauseTime, start

If Button.Key = "About" Then

        

Merlin.Show

        

Merlin.Play "Announce"

        

frmAbout.Show

    
ElseIf Button.Key = "Exit" Then

        

Unload rptResult

        

Merlin.Show

       

 Merlin.Play "wave"

        

Merlin.Speak "Thank You for using.  Bye Bye. "

        

Merlin.Hide

        

PauseTime = 7    

        

start = Timer  

        

Do While Timer < start + PauseTime

                

DoEvents

        


Loop

        

End

    
ElseIf Button.Key = "Wizard" Then

        

Load frmWizard01

        

frmWizard01.Hide

        

Unload frmWizard01

        

Load frmWizard01

        

frmWizard01.Show

    
ElseIf Button.Key = "Content" Then

        

Dim strHelpFile As String

        

strHelpFile = App.Path & "\HelpProject.chm"

        

htmlhelp hwnd, strHelpFile, HH_DISPLAY_TOC, 0

ElseIf Button.Key = "Homepage" Then

Shell "explorer.exe http://www.visualbasicforum.com",   vbNormalFocus

    
ElseIf Button.Key = "TipOfTheDay" Then

        

frmTipOfTheDay.Show

    
ElseIf Button.Key = "New" Then

        

NewFile

    
ElseIf Button.Key = "Open" Then

        

mnuFileOpen_Click

    
ElseIf Button.Key = "Save As" Then

        

mnuFileSaveAs_Click

    
ElseIf Button.Key = "Calculate" Then

        

Call Calculation

        

Call Data

        

Call Progress

    
End If 

End Sub

Private Sub NewFile()

With frmWizard01

        

.txtA.Text = ""

        

.txtRw.Text = ""

       

.txtCa.Text = ""

        

.txtKins.Text = ""

        

.cboMaterial = ""

    
End With 

    
With frmWizard02

        

.txtCOP.Text = ""

       
 
.txtToav.Text = ""

        

.txtTodes.Text = ""

       

.txtTs.Text = ""

    
End With

With frmWizard03

        

.txtCe.Text = ""

        

.txtN.Text = ""

    
End With

   
With frmWizard04

        

.txtD.Text = ""

        

.txtI.Text = ""

        

.txtP2.Text = ""

    
End With 

    
With frmSimulate01

       
 
.txtA.Text = ""

        

.txtRw.Text = ""

        

.txtCa.Text = ""

        

.txtKins.Text = ""

        

.cboMaterial = ""

    
End With 

    
With frmSimulate02

        

.txtCOP.Text = ""

       
 
.txtToav.Text = ""

        

.txtTodes.Text = ""

        

.txtTs.Text = ""

    
End With 

    
With frmSimulate03

        

.txtCe.Text = ""

        

.txtN.Text = ""

        

.txtD.Text = ""

        

.txtI.Text = ""

        

.txtP2.Text = ""

    
End With

    
frmMain.cmdResultGraph.Enabled = False

    
frmMain.cmdResultText.Enabled = False

    
frmMain.cmdResultGraph.BackColor = &H8000000F

    
frmMain.cmdResultText.BackColor = &H8000000F

    
frmMain.numStartSimulation.Enabled = False

    
frmMain.Toolbar1.Buttons.Item(3).Enabled = False

    
frmMain.Toolbar1.Buttons.Item(6).Enabled = False

    
frmMain.numText.Enabled = False

    
frmMain.numGraph.Enabled = False

    
frmMain.mnuFileSaveAs.Enabled = False

    
frmMain.mnuViewReport.Enabled = False

    
frmMain.cmdCalculate.Enabled = False

    
frmMain.cmdCalculate.BackColor = &H8000000F

    
frmMain.cmdCalculate.Default = False

    
frmSimulate01.Show

End Sub 

Private Sub numContents_Click()

Dim strHelpFile As String

    
strHelpFile = App.Path & "\HelpProject.chm"

    
htmlhelp hwnd, strHelpFile, HH_DISPLAY_TOC, 0

End Sub

Private Sub numTech_Click()

Shell "explorer.exe http://www.visualbasicforum.com/", vbNormalFocus

End Sub

Private Sub TOTD_Click()

frmTipOfTheDay.Show

End Sub

Code for FrmSimulate01
Option Explicit

Const DATAPATH = "Merlin.acs"

ReadData,cboMaterial_Click,GetFirstName

Public Sub ReadData()

With deStudent.rsFindName

If .RecordCount > 0 Then

txtKins.Text = ![ID] & ""

Else

MsgBox "Record not found", vbInformation, "Search for Name"

End If

End With

End Sub

Private Sub cboMaterial_Click() 

Dim strFirstName    As String

strFirstName = GetFirstName

With deStudent

If .rsFindName.State = adStateOpen Then

.rsFindName.Close

End If

.FindName strFirstName

ReadData

End With

End Sub

Private Function GetFirstName() 

Dim intLength           As Integer

    
intLength = Len(cboMaterial) 

GetFirstName = Right(cboMaterial, intLength)

End Function

Private Sub cboMaterial_GotFocus()

If cboMaterial.Text = "" Then

frmMain.Merlin.Speak "Please choose or insert type of insulating material"

End If

End Sub

Private Sub cmdLibrary_Click()

frmLibrary.Show

End Sub

Private Sub CommandOK_Click()

If txtA.Text = "" Or _

txtRw.Text = "" Or _

txtKins.Text = "" Or _

txtCa.Text = "" Or _

cboMaterial = "" Then

frmMain.Merlin.Show

frmMain.Merlin.Play "GetAttention"

frmMain.Merlin.Play "GetAttentionContinued"

frmMain.Merlin.Play "GetAttentionReturn"

frmMain.Merlin.Play "Decline"

frmMain.Merlin.Speak "Please check that you have entered all the value boxes!"

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

txtA.SetFocus

ElseIf IsNumeric(txtA.Text) And _

IsNumeric(txtRw.Text) And _

IsNumeric(txtKins.Text) And _

IsNumeric(txtCa.Text) Then

frmMain.Merlin.Show

frmMain.Merlin.Play "Acknowledge"

frmMain.Merlin.Speak "Please go to step-2"

frmSimulate01.Hide

Else

frmMain.Merlin.Show

frmMain.Merlin.Play "GetAttention"

frmMain.Merlin.Play "GetAttentionContinued"

frmMain.Merlin.Play "GetAttentionReturn"

frmMain.Merlin.Play "Confused"

frmMain.Merlin.Speak "Nonnumeric data entered. Please check the value."

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

End If

End Sub

Private Sub CommandCancal_Click()

frmSimulate01.Hide

End Sub

Private Sub Form_Load()

Dim strName As String 

With deStudent.rsStudent

If .State = adStateClosed Then       

.Open                           

End If

Do Until .EOF              

If ![Name] <> "" Then

strName = ![Name]

cboMaterial.AddItem strName

End If

.MoveNext

        

Loop

       
 
.MoveFirst

End With

If Val(frmWizard01.txtA.Text) = 0 Then

txtA.Text = ""

txtRw.Text = ""

txtKins.Text = ""

txtCa.Text = ""

Else

txtA.Text = CDbl(Val(frmWizard01.txtA.Text))

txtRw.Text = CDbl(Val(frmWizard01.txtRw.Text))

txtKins.Text = CDbl(Val(frmWizard01.txtKins.Text))

txtCa.Text = CDbl(Val(frmWizard01.txtCa.Text))

cboMaterial = frmWizard01.cboMaterial

End If    

End Sub

Private Sub txtA_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtA_GotFocus()

If txtA.Text = "" Then

frmMain.Merlin.Speak "Please insert area of wall"

End If

End Sub

Private Sub txtCa_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtCa_GotFocus()

If txtCa.Text = "" Then

frmMain.Merlin.Speak "Please insert cost of insulating material per unit volume"

End If

End Sub

Private Sub txtKins_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtKins_GotFocus()

If txtKins.Text = "" Then

frmMain.Merlin.Speak "Please insert thermal conductivity of insulating material"

End If

End Sub

Private Sub txtRw_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtRw_GotFocus()

If txtRw.Text = "" Then

frmMain.Merlin.Speak "Please insert internal thermal resistance of the wall"

End If

End Sub

Code for FrmSimulate02
Option Explicit

Private Sub CommandOK_Click()

If txtCOP.Text = "" Or _

txtTodes.Text = "" Or _

txtToav.Text = "" Or _

txtTs.Text = "" Then

frmMain.Merlin.Show

frmMain.Merlin.Play "GetAttention"

frmMain.Merlin.Play "GetAttentionContinued"

frmMain.Merlin.Play "GetAttentionReturn"

frmMain.Merlin.Play "Decline"

frmMain.Merlin.Speak "Please check that you have entered all the value boxes!"

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

txtCOP.SetFocus  

ElseIf IsNumeric(txtCOP.Text) And _

IsNumeric(txtTodes.Text) And _

IsNumeric(txtToav.Text) And _

                        IsNumeric(txtTs.Text) Then

frmSimulate02.Hide

frmMain.Merlin.Show

frmMain.Merlin.Play "Acknowledge"

frmMain.Merlin.Speak "Please go to step-3"

frmSimulate01.Hide

Else

        

frmMain.Merlin.Show

        

frmMain.Merlin.Play "GetAttention"

        

frmMain.Merlin.Play "GetAttentionContinued"

        

frmMain.Merlin.Play "GetAttentionReturn"

        

frmMain.Merlin.Play "Confused"

frmMain.Merlin.Speak "Nonnumeric data entered. Please check the value."

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

End If

End Sub

Private Sub CommandCancal_Click()

frmSimulate02.Hide     

End Sub

Private Sub Form_Load()

If Val(frmWizard01.txtA.Text) = 0 Then

txtCOP.Text = ""

txtTodes.Text = ""

txtToav.Text = ""

        

txtTs.Text = ""

Else

txtCOP.Text = CDbl(Val(frmWizard02.txtCOP.Text))

txtTodes.Text = CDbl(Val(frmWizard02.txtTodes.Text))

txtToav.Text = CDbl(Val(frmWizard02.txtToav.Text))

txtTs.Text = CDbl(Val(frmWizard02.txtTs.Text))

End If

End Sub

Private Sub txtCOP_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.cmdResultGraph.BackColor = &H8000000F

frmMain.cmdResultText.BackColor = &H8000000F

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtCOP_GotFocus()

If txtCOP.Text = "" Then

frmMain.Merlin.Speak "Please insert Coefficient of performance"

End If

End Sub

Private Sub txtToav_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.cmdResultGraph.BackColor = &H8000000F

frmMain.cmdResultText.BackColor = &H8000000F

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtToav_GotFocus()

If txtToav.Text = "" Then

frmMain.Merlin.Speak "Please insert Annual average temperature of outside air"

End If

End Sub

Private Sub txtTodes_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.cmdResultGraph.BackColor = &H8000000F

frmMain.cmdResultText.BackColor = &H8000000F

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtTodes_GotFocus()

If txtTodes.Text = "" Then

frmMain.Merlin.Speak "Please insert Design temperature of outside air"

End If

End Sub

Private Sub txtTs_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

    
frmMain.cmdResultGraph.BackColor = &H8000000F

frmMain.cmdResultText.BackColor = &H8000000F

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtTs_GotFocus()

If txtTs.Text = "" Then

frmMain.Merlin.Speak "Please insert Design temperature of refrigeration space"

End If

End Sub

Code for FrmSimulate03

Option Explicit

Private Sub CommandOK_Click()

If txtCe.Text = "" Or _

txtN.Text = "" Or _

            
txtD.Text = "" Or _

                
txtI.Text = "" Or _

                    
txtP2.Text = "" Then

        

frmMain.Merlin.Show

        

frmMain.Merlin.Play "GetAttention"

        

frmMain.Merlin.Play "GetAttentionContinued"

        

frmMain.Merlin.Play "GetAttentionReturn"

        

frmMain.Merlin.Play "Decline"

frmMain.Merlin.Speak "Please check that you have entered all the value boxes!"

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

        

txtCe.SetFocus

ElseIf IsNumeric(txtCe.Text) And _

IsNumeric(txtN.Text) And _

                    
IsNumeric(txtD.Text) And _

                        IsNumeric(txtI.Text) And _

       

IsNumeric(txtP2.Text) Then

        

frmMain.Merlin.Show

        

frmMain.Merlin.Play "Acknowledge"

        

frmMain.Merlin.Speak "Please click the CALCULATE button"

        

frmSimulate03.Hide

    
Else

        

frmMain.Merlin.Show

        

frmMain.Merlin.Play "GetAttention"

        

frmMain.Merlin.Play "GetAttentionContinued"

        

frmMain.Merlin.Play "GetAttentionReturn"

        

frmMain.Merlin.Play "Confused"

frmMain.Merlin.Speak "Nonnumeric data entered. Please check the value."

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

End If    

frmMain.cmdCalculate.Enabled = True

    
frmMain.cmdCalculate.Default = True

    
frmMain.mnuFileSaveAs.Enabled = True

    
frmMain.numStartSimulation.Enabled = True

    
frmMain.Toolbar1.Buttons.Item(3).Enabled = True

    
frmMain.Toolbar1.Buttons.Item(6).Enabled = True

End Sub

Private Sub CommandCancal_Click() 

frmSimulate03.Hide 

End Sub

Private Sub Form_Load()

If Val(frmWizard01.txtA.Text) = 0 Then

txtCe.Text = ""

txtN.Text = ""

txtD.Text = ""

txtI.Text = ""

txtP2.Text = ""

Else

txtCe.Text = CDbl(Val(frmWizard03.txtCe.Text))

txtN.Text = CDbl(Val(frmWizard03.txtN.Text))

txtD.Text = CDbl(Val(frmWizard04.txtD.Text))

txtI.Text = CDbl(Val(frmWizard04.txtI.Text))

txtP2.Text = CDbl(Val(frmWizard04.txtP2.Text))

End If 

End Sub

Private Sub txtCe_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtCe_GotFocus()

If txtCe.Text = "" Then

frmMain.Merlin.Speak "Please insert cost of electricity"

End If

End Sub

Private Sub txtD_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

frmMain.numText.Enabled = False

frmMain.numGraph.Enabled = False

End Sub

Private Sub txtD_GotFocus()

If txtD.Text = "" Then

frmMain.Merlin.Speak "Please insert Electricity price rate"

End If

End Sub

Private Sub txtI_Change()

frmMain.cmdResultGraph.Enabled = False

    
frmMain.cmdResultText.Enabled = False

    
frmMain.numText.Enabled = False

    
frmMain.numGraph.Enabled = False

End Sub

Private Sub txtI_GotFocus()

If txtI.Text = "" Then

frmMain.Merlin.Speak "Please insert Market discount rate"

End If

End Sub

Private Sub txtN_Change()

frmMain.cmdResultGraph.Enabled = False

    
frmMain.cmdResultText.Enabled = False

    
frmMain.numText.Enabled = False

    
frmMain.numGraph.Enabled = False

End Sub

Private Sub txtN_GotFocus()

If txtN.Text = "" Then

        

frmMain.Merlin.Speak "Please insert Life cycle period"

    
End If

End Sub

Private Sub txtP2_Change()

frmMain.cmdResultGraph.Enabled = False

frmMain.cmdResultText.Enabled = False

    
frmMain.numText.Enabled = False

    
frmMain.numGraph.Enabled = False

End Sub

Private Sub txtP2_GotFocus()

If txtP2.Text = "" Then

frmMain.Merlin.Speak "Please insert Ratio of the cycle expenditures incurred"

End If

End Sub

Code for FrmWizard01

Option Explicit

Public Sub ReadData() 

With deStudent.rsFindName

If .RecordCount > 0 Then

txtKins.Text = ![ID] & ""

Else

MsgBox "Record not found", vbInformation, "Search for Name"

End If

End With

End Sub

Private Sub cboMaterial_Click() 

Dim strFirstName    As String

strFirstName = GetFirstName

With deStudent

If .rsFindName.State = adStateOpen Then

.rsFindName.Close

End If

.FindName strFirstName

ReadData

End With

End Sub

Private Function GetFirstName() 

Dim intLength           As Integer

    
intLength = Len(cboMaterial) 

    
GetFirstName = Right(cboMaterial, intLength)

End Function

Private Sub CmdCancel_Click() 

frmWizard01.Hide 

End Sub

Private Sub cmdNext_Click()

If txtA.Text = "" Or _

        

txtRw.Text = "" Or _

            
txtKins.Text = "" Or _

                
txtCa.Text = "" Or _

                    
cboMaterial = "" Then

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

        

txtA.SetFocus

    
ElseIf IsNumeric(txtA.Text) And _

            
IsNumeric(txtRw.Text) And _

             
IsNumeric(txtKins.Text) And _

                
IsNumeric(txtCa.Text) Then

                    
frmWizard02.Show

                    
frmWizard01.Hide

    
Else

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"  

    
End If

End Sub

Private Sub Form_Load()

Dim strName As String 

With deStudent.rsStudent

        

If .State = adStateClosed Then      

            

.Open                         

        

End If

        

Do Until .EOF             

            
If ![Name] <> "" Then

                

strName = ![Name]

                

cboMaterial.AddItem strName

            
End If

            
.MoveNext

        

Loop

        

.MoveFirst

End With     

    
If Val(frmSimulate01.txtA.Text) = 0 Then

        

txtA.Text = ""

        

txtRw.Text = ""

       
 
txtKins.Text = ""

        

txtCa.Text = ""

    
Else

        

txtA.Text = CDbl(Val(frmSimulate01.txtA.Text))

        

txtRw.Text = CDbl(Val(frmSimulate01.txtRw.Text))

        

txtKins.Text = CDbl(Val(frmSimulate01.txtKins.Text))

        

txtCa.Text = CDbl(Val(frmSimulate01.txtCa.Text))

        

cboMaterial = frmSimulate01.cboMaterial

    
End If

End Sub

Private Sub txtA_Change()

frmSimulate01.txtA.Text = txtA.Text   

End Sub

Private Sub txtCa_Change()

frmSimulate01.txtCa.Text = txtCa.Text

End Sub

Private Sub txtKins_Change()

frmSimulate01.txtKins.Text = txtKins.Text

End Sub

Private Sub txtRw_Change()

frmSimulate01.txtRw.Text = txtRw.Text

End Sub 

Code for FrmWizard02

Option Explicit

Private Sub cmdBack_Click()

frmWizard01.Show

frmWizard02.Hide

End Sub

Private Sub CmdCancel_Click() 

frmWizard02.Hide 

End Sub

Private Sub cmdNext_Click()

If txtCOP.Text = "" Or _

        

txtTodes.Text = "" Or _

            
txtToav.Text = "" Or _

                
txtTs.Text = "" Then

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

        

txtCOP.SetFocus

    
ElseIf IsNumeric(txtCOP.Text) And _

                
IsNumeric(txtTodes.Text) And _

                    
IsNumeric(txtToav.Text) And _

                        IsNumeric(txtTs.Text) Then

                        frmWizard03.Show

                        frmWizard02.Hide

    
Else

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

End If 

End Sub

Private Sub Form_Load()

If Val(frmSimulate02.txtCOP.Text) = 0 Then

txtCOP.Text = ""

txtTodes.Text = ""

txtToav.Text = ""

txtTs.Text = ""

Else

txtCOP.Text = CDbl(Val(frmSimulate02.txtCOP.Text))

txtTodes.Text = CDbl(Val(frmSimulate02.txtTodes.Text))

txtToav.Text = CDbl(Val(frmSimulate02.txtToav.Text))

txtTs.Text = CDbl(Val(frmSimulate02.txtTs.Text))

End If

End Sub

Private Sub txtCOP_Change()

frmSimulate02.txtCOP.Text = txtCOP.Text

End Sub

Private Sub txtToav_Change()

frmSimulate02.txtToav.Text = txtToav.Text

End Sub

Private Sub txtTodes_Change()

frmSimulate02.txtTodes.Text = txtTodes.Text

End Sub

Private Sub txtTs_Change()

frmSimulate02.txtTs.Text = txtTs.Text

End Sub

Code for FrmWizard03

Option Explicit

Private Sub cmdBack_Click()

frmWizard02.Show

frmWizard03.Hide

End Sub

Private Sub CmdCancel_Click()

frmWizard03.Hide 

End Sub

Private Sub cmdNext_Click()

If txtCe.Text = "" Or _

         

txtN.Text = "" Then

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

        

txtCe.SetFocus

    
ElseIf IsNumeric(txtCe.Text) And _

                
IsNumeric(txtN.Text) Then

                    
frmWizard04.Show

                    
frmWizard03.Hide

    
Else

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

    
End If

End Sub

Private Sub Form_Load()

If Val(frmSimulate03.txtCe.Text) = 0 Then

txtCe.Text = ""

txtN.Text = "" 

Else

        

txtCe.Text = CDbl(Val(frmSimulate03.txtCe.Text))

        

txtN.Text = CDbl(Val(frmSimulate03.txtN.Text)) 

    
End If

End Sub

Private Sub txtCe_Change()

frmSimulate03.txtCe.Text = txtCe.Text

End Sub

Private Sub txtN_Change()

frmSimulate03.txtN.Text = txtN.Text

End Sub

Code for FrmWizard04

Option Explicit

Private Sub cmdBack_Click()

frmWizard03.Show

        
frmWizard04.Hide

End Sub

Private Sub CmdCancel_Click() 

frmWizard04.Hide

End Sub

Private Sub cmdSimulate_Click()

If txtD.Text = "" Or _

            
txtI.Text = "" Or _

                
txtP2.Text = "" Then

MsgBox "Please check that you have entered all the value boxes", , "Required Field"

        

txtD.SetFocus

    
ElseIf IsNumeric(txtD.Text) And _

                
IsNumeric(txtI.Text) And _

                    
IsNumeric(txtP2.Text) Then

                        frmWizard04.Hide

                        Load frmSimulate01

                        Load frmSimulate02

                        Load frmSimulate03 

                        Call Calculation

                        Call Progress

    
Else

MsgBox "Nonnumeric data entered. Please check the value.", , "Invalid Data"

End If 

    
frmMain.cmdCalculate.Enabled = True

    
frmMain.cmdCalculate.Default = True

    
frmMain.mnuFileSaveAs.Enabled = True

    
frmMain.numStartSimulation.Enabled = True 

    
frmMain.Toolbar1.Buttons.Item(3).Enabled = True

    
frmMain.Toolbar1.Buttons.Item(6).Enabled = True 

End Sub

Private Sub Form_Load()

If Val(frmSimulate03.txtD.Text) = 0 Then 

        

txtD.Text = ""

        

txtI.Text = ""

        

txtP2.Text = ""

Else 

        

txtD.Text = CDbl(Val(frmSimulate03.txtD.Text))

        

txtI.Text = CDbl(Val(frmSimulate03.txtI.Text))

        

txtP2.Text = CDbl(Val(frmSimulate03.txtP2.Text))

    
End If

End Sub

Private Sub txtD_Change()

frmSimulate03.txtD.Text = txtD.Text

End Sub

Private Sub txtI_Change()

frmSimulate03.txtI.Text = txtI.Text

End Sub

Private Sub txtP2_Change()

frmSimulate03.txtP2.Text = txtP2.Text

End Sub

Code for FrmResult

Option Explicit

Private Sub cmdPrint_Click()

PrintMethod = 1

ShowCap

End Sub

Private Sub ShowCap()

On Error GoTo errHandler

Screen.MousePointer = vbHourglass

Clipboard.Clear

frmPrint.Width = frmResult.Width + 2000

frmPrint.Height = frmResult.Height + 1600

DoEvents

    

keybd_event VK_MENU, 0, 0, 0         

    
DoEvents

   
 
keybd_event VK_SNAPSHOT, 0, 0, 0

    
DoEvents

    

keybd_event VK_MENU, 0, KEYEVENTF_KEYUP, 0       

    
DoEvents

    
frmPrint.Picture1.Picture = Clipboard.GetData(vbCFBitmap)

    
Clipboard.Clear

    
frmPrint.Show

    
Screen.MousePointer = vbDefault

Exit Sub

errHandler:

    

Screen.MousePointer = vbDefault

    

ErrMsgProc "Print preview. Cannot continue"

    
Exit Sub

End Sub

Sub ErrMsgProc(mMsg As String)

MsgBox mMsg & vbCrLf & Err.Number & Space(5) & Err.Description

End Sub

Private Sub CommandOK_Click()

Unload Me

End Sub

Private Sub Form_Load()

Dim MyValue, TheValue

Dim Value01, Value02, Value03, Value04, Value05, Value06, Value07, Value08, Value09 

    
Dim J As Integer

    
frmResult.Label16.Caption = frmSimulate01.cboMaterial

    
frmResult.Label17.Caption = Val(frmSimulate01.txtKins.Text)

    
frmResult.Label18.Caption = Val(frmSimulate01.txtCa.Text)

    
frmResult.Label19.Caption = Val(frmSimulate01.txtA.Text)

    
frmResult.Label20.Caption = Val(frmSimulate01.txtRw.Text)

    
frmResult.Label21.Caption = Val(frmSimulate02.txtCOP.Text)

    
frmResult.Label22.Caption = Val(frmSimulate02.txtTodes.Text)

    
frmResult.Label23.Caption = Val(frmSimulate02.txtToav.Text)

    
frmResult.Label24.Caption = Val(frmSimulate02.txtTs.Text)

    
frmResult.Label25.Caption = Val(frmSimulate03.txtCe.Text)

    
frmResult.Label26.Caption = Val(frmSimulate03.txtN.Text)

    
frmResult.Label27.Caption = Val(frmSimulate03.txtD.Text)

    
frmResult.Label28.Caption = Val(frmSimulate03.txtI.Text)

    
frmResult.Label29.Caption = Val(frmSimulate03.txtP2.Text)

    
MyValue = Calculation() 

    
TheValue = Split(MyValue, "|")

    
Value01 = TheValue(0)

    
Value02 = TheValue(1)

    
Value03 = TheValue(2)

    
Value04 = TheValue(3)

    
Value05 = TheValue(4)

    
Value06 = TheValue(5)

    
Value07 = TheValue(6)

    
Value08 = TheValue(7)

    
Value09 = TheValue(8) 

    
frmResult.Label52.Caption = FormatNumber(Value01, 5, -1, 0, 0)

    
frmResult.Label53.Caption = FormatNumber(Value02, 2, -1, 0, 0)

    
frmResult.Label54.Caption = FormatNumber(Value03, 2, -1, 0, 0)

    
frmResult.Label55.Caption = FormatNumber(Value04, 2, -1, 0, 0)

    
frmResult.Label56.Caption = FormatNumber(Value05, 2, -1, 0, 0)

    
frmResult.Label57.Caption = FormatNumber(Value06, 2, -1, 0, 0)

    
frmResult.Label58.Caption = FormatNumber(Value07, 2, -1, 0, 0)

    
frmResult.Label59.Caption = FormatNumber(Value08, 2, -1, 0, 0)

    
frmResult.Label60.Caption = FormatNumber(Value09, 2, -1, 0, 0)    

End Sub

Code for FrmGraph

Option Explicit

Private Sub Form_Load()

Call SavingGraph

Call CostGraph

Data1.DatabaseName = App.Path & "\Result.mdb"

Data1.RecordSource = "ResultData"

End Sub

Private Sub cmdMethod2_Click()

PrintMethod = 2

ShowCap

End Sub

Private Sub cmdMethod3_Click()

PrintMethod = 3

    
ShowCap

End Sub

Private Sub ShowCap()

On Error GoTo errHandler

Screen.MousePointer = vbHourglass

    
Clipboard.Clear

    
frmPrint.Width = frmGraph.Width + 800

    
frmPrint.Height = frmGraph.Height + 1600

    
DoEvents

    

keybd_event VK_MENU, 0, 0, 0         

    
DoEvents

    

keybd_event VK_SNAPSHOT, 0, 0, 0

    
DoEvents

    

keybd_event VK_MENU, 0, KEYEVENTF_KEYUP, 0     

    
DoEvents

    
frmPrint.Picture1.Picture = Clipboard.GetData(vbCFBitmap)

    
Clipboard.Clear

    
frmPrint.Show

    
Screen.MousePointer = vbDefault

    
Exit Sub

errHandler:

    

Screen.MousePointer = vbDefault

    

ErrMsgProc "Print preview. Cannot continue"

    
Exit Sub

End Sub

Sub ErrMsgProc(mMsg As String)

MsgBox mMsg & vbCrLf & Err.Number & Space(5) & Err.Description

End Sub

Private Sub SavingVsThickness_PointSelected(Series As Integer, DataPoint As Integer, MouseFlags As Integer, Cancel As Integer)

SavingVsThickness.Row = DataPoint

Label4.Caption = "Value of point " & DataPoint & " = " & SavingVsThickness.Data    

End Sub

Private Sub CostVsThickness_PointSelected(Series As Integer, DataPoint As Integer, MouseFlags As Integer, Cancel As Integer)

CostVsThickness.Column = Series

    
CostVsThickness.Row = DataPoint

Label5.Caption = "Value of series " & Series & " point " & DataPoint & " = " & CostVsThickness.Data

End Sub

Code for FrmPrint

Option Explicit

Private Sub cmdCancal_Click()

Unload Me

End Sub

Private Sub cmdOK_Click()

If PrintMethod = 1 Then

        

PrintMethod1

    
ElseIf PrintMethod = 2 Then

        

PrintMethod2

    
ElseIf PrintMethod = 3 Then

        

PrintMethod3

    
End If

End Sub

Private Sub Form_Load()

Dim I, M

M = 4

    
For I = 0 To M Step 0.05

        

cboLeftMargin.AddItem FormatNumber(I, 2)

    
Next

    
For I = 0 To M Step 0.05

        

cboTopMargin.AddItem FormatNumber(I, 2)

    
Next

    

cboLeftMargin.ListIndex = 15

    

cboTopMargin.ListIndex = 15

End Sub

Private Sub PrintMethod1()

Dim ctl As Control

Dim leftMgn As Single

Dim topMgn As Single

Dim TextWid As Single

Dim W As Single

Dim h As Single 

    
leftMgn = CInt(cboLeftMargin.Text) * 1440

    
topMgn = CInt(cboTopMargin.Text) * 1440

    
Printer.Print ""

    
For Each ctl In frmResult.Controls

        

Printer.Font.Name = ctl.Font.Name

        

Printer.Font.Size = ctl.Font.Size

        

Printer.Font.Bold = ctl.Font.Bold

        

Printer.Font.Italic = ctl.Font.Italic

        

If TypeOf ctl Is Label Then

            

TextWid = Printer.TextWidth(ctl.Caption)

PrintIt ctl, ctl.Caption, ctl.Left + leftMgn, ctl.Top + topMgn, TextWid, False, False

        

ElseIf TypeOf ctl Is TextBox Then

            

TextWid = Printer.TextWidth(ctl.Text)

PrintIt ctl, ctl.Text, ctl.Left + leftMgn, ctl.Top + topMgn, TextWid, False, True

        

ElseIf TypeOf ctl Is CommandButton Then

            

TextWid = Printer.TextWidth(ctl.Caption)

PrintIt ctl, ctl.Caption, ctl.Left + leftMgn, ctl.Top + topMgn, TextWid, True, True

End If

Next ctl

W = frmResult.ScaleWidth

    
h = frmResult.ScaleHeight

    
Printer.Line (leftMgn, topMgn)-Step(W, h), , B

    
Printer.EndDoc

End Sub

Private Sub PrintIt(ctl As Control, inText As String, l As Single, t As Single, TextWid As Single, centerText As Boolean, withBox As Boolean)

Dim W As Single

Dim h As Single

Dim tmpl As Single

    
If Not centerText Then

        

If withBox Then

Printer.CurrentX = l + ScaleX(0.2 * ctl.Font.Size, vbPoints, vbTwips)

Printer.CurrentY = t + ScaleY(0.2 * ctl.Font.Size, vbPoints, vbTwips)

        

Else

            

Printer.CurrentX = l

            

Printer.CurrentY = t

        

End If

    
Else

        

tmpl = l + TextWid / 2

        

If withBox Then

Printer.CurrentX = tmpl + ScaleX(0.2 * ctl.Font.Size, vbPoints, vbTwips)

Printer.CurrentY = t + ScaleY(0.2 * ctl.Font.Size, vbPoints, vbTwips)

        

Else

            

Printer.CurrentX = tmpl

            

Printer.CurrentY = t

        

End If

    
End If

Printer.Print inText

If withBox Then

        

W = frmResult.ScaleX(ctl.Width, frmResult.ScaleMode, vbTwips)

        

h = frmResult.ScaleY(ctl.Height, frmResult.ScaleMode, vbTwips)

        

Printer.Line (l, t)-Step(W, h), , B

    
End If

End Sub

Private Sub PrintMethod2()

Printer.Print ""

Printer.PaintPicture Picture1.Picture, CInt(cboLeftMargin.Text) * 1440, CInt(cboTopMargin.Text) * 1440

Printer.EndDoc

End Sub

Private Sub PrintMethod3()

Printer.Print ""

Printer.PaintPicture Picture1.Picture, CInt(cboLeftMargin.Text) * 1440, CInt(cboTopMargin.Text) * 1440

Printer.EndDoc

End Sub

Code for FrmAbout

Option Explicit

Private msSysInfo           As String

Const HKEY_LOCAL_MACHINE = &H80000002

Const API_SUCCESS = 0

Const KEY_QUERY_VALUE = &H1

Const REG_SZ = 1

Private Declare Function RegOpenKeyEx Lib "advapi32" _

Alias "RegOpenKeyExA" _

        
(ByVal hKey As Long, _

         
ByVal lpSubKey As String, _

         
ByVal ulOptions As Long, _

         
ByVal samDesired As Long, _

         
ByRef phkResult As Long) As Long       

Private Declare Function RegQueryValueEx Lib "advapi32" _

    
Alias "RegQueryValueExA" _

       
(ByVal hKey As Long, _

         
ByVal lpValueName As String, _

         
ByVal lpReserved As Long, _

         
ByRef lpType As Long, _

         
ByVal lpData As String, _

         
ByRef lpcbData As Long) As Long         

Private Declare Function RegCloseKey Lib "advapi32" _

(ByVal hKey As Long) As Long 

Private Sub cmdAction_Click(Index As Integer)

Dim lResult                 As Long

Select Case Index

    
Case 0              

        

Unload Me    

    
Case 1              

        

Call Shell(msSysInfo, vbNormalFocus)

End Select

End Sub

Private Sub Form_Load()

Dim sTempStr            As String

Me.Caption = "About " & App.Title

lblTitle(0).Caption = App.Title

If App.Revision = 0 Then

    

lblVersion.Caption = "Version " & App.Major & _

                       

"." & App.Minor

  
Else

    

lblVersion.Caption = "Version " & App.Major & _

                       

"." & App.Minor & _

                        
"." & App.Revision

End If 

lblCopyright.Caption = App.LegalCopyright & vbCrLf

 
msSysInfo = GetRegString(HKEY_LOCAL_MACHINE, _

        

"SOFTWARE\Microsoft\Shared Tools\MSInfo", _

        

"PATH")

If Len(msSysInfo) = 0 Then

msSysInfo = GetRegString(HKEY_LOCAL_MACHINE, _

            

"SOFTWARE\Microsoft\Shared Tools Location", _

            

"MSINFO")

    

If Len(msSysInfo) <> 0 Then 

        


msSysInfo = msSysInfo & "\MSINFO32.EXE"

    

End If

End If

If Len(msSysInfo) <> 0 Then 

    

If (Dir(msSysInfo) <> "") Then 

        


cmdAction(1).Enabled = True

    

End If

End If 

End Sub

Private Function GetRegString _

(lRegRoot As Long, sRegKey As String, _

sSubKey As String) As String 

Dim hRegKey             As Long

Dim lResult             As Long

Dim lValueSize          As Long

Dim lValueType          As Long

Dim sTempStr            As String 

Const REG_SZ = 1 

GetRegString = "" 

lResult = RegOpenKeyEx(lRegRoot, _

            
sRegKey, _

            
0&, _

            
KEY_QUERY_VALUE, _

            
hRegKey)

If lResult = API_SUCCESS Then 

    

lResult = RegQueryValueEx(hRegKey, _

            
sSubKey, _

            
0&, _

            
lValueType, _

            
ByVal 0&, _

            
lValueSize) 

    

If lValueType = REG_SZ Then 

        


sTempStr = String(lValueSize, " ") 

        


lResult = RegQueryValueEx(hRegKey, _

            

sSubKey, _

            

0&, 0&, _

            

ByVal sTempStr, _

            

lValueSize) 

        


If lResult = API_SUCCESS Then

            


GetRegString = Left$(sTempStr, _

                    


InStr(sTempStr, vbNullChar) - 1)

        


End If

End If 

    

lResult = RegCloseKey(hRegKey)

End If

End Function

Code for FrmSplash

Option Explicit

Sub Main() 

frmSplash.Show     

Load frmMain       

End Sub

Private Sub Form_KeyPress(KeyAscii As Integer)

Unload Me

frmMain.Show

End Sub

Private Sub Form_Load()

lblVersion.Caption = "Version " & App.Major & "." & App.Minor & "." & App.Revision

End Sub

Private Sub TimerAppear_Timer()

Unload Me                    

frmMain.Show

End Sub

Code for FrmLibrary

Option Explicit

Dim CON As Connection  

Dim rs As Recordset  

Private Sub CmdAddIns_Click()

On Error GoTo errHandler 

Me.CmdAddIns.Visible = False

Me.cmdBack.Visible = False

Me.CmdSaveUpdate.Visible = True

Me.CmdCancel.Visible = True 

MSFlexGrid1.Clear 'Clearing the data in the FlexGrid

MSFlexGrid1.FormatString = "Name      |ID                    "

MSFlexGrid1.Rows = 2   

MSFlexGrid1.SetFocus

Exit Sub

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Private Sub cmdBack_Click()

Unload Me

frmSimulate01.Show

End Sub

Private Sub CmdSaveUpdate_Click()

On Error GoTo errHandler

If FlexUpdate(MSFlexGrid1, rs) = True Then

MsgBox "Record Saved Successfully", vbInformation, "Record Status"

 
End If

Call Form_Load

Me.CmdAddIns.Visible = True

Me.cmdBack.Visible = True

Exit Sub

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Private Sub CmdCancel_Click()

Me.CmdAddIns.Visible = True

Me.cmdBack.Visible = True

Call Form_Load 

End Sub

Private Sub MSFlexGrid1_KeyPress(KeyAscii As Integer)

On Error GoTo errHandler 

Call GetKeysAdd(MSFlexGrid1, KeyAscii)

 
Exit Sub

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Private Sub Form_Load()

On Error GoTo errHandler

Set CON = New Connection

CON.Open "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=" & App.Path & "\db.mdb;"

Set rs = New Recordset

rs.Open "Select Name, ID from Student", CON, adOpenStatic, adLockBatchOptimistic

Call AssignData(MSFlexGrid1, rs)

Me.CmdSaveUpdate.Visible = False

Me.CmdCancel.Visible = False

Exit Sub

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Public Sub GetKeysAdd(argFlexGrid As MSFlexGrid, KeyAscii As Integer)

On Error GoTo errHandler

Dim I As Long

If KeyAscii = 13 Then 'if Enter Key then...

 

If argFlexGrid.Cols <> (argFlexGrid.Col + 1) Then  

  


argFlexGrid.Col = argFlexGrid.Col + 1  

 

Else  

  


argFlexGrid.Rows = argFlexGrid.Rows + 1  

  


argFlexGrid.Col = 0 

  


argFlexGrid.Row = argFlexGrid.Row + 1 

  


argFlexGrid.SetFocus 

 

End If

 

Exit Sub

End If

If KeyAscii = 8 Then 

 

If Len(Trim(argFlexGrid.Text)) <> 0 Then 

argFlexGrid.Text = Left(argFlexGrid.Text, (Len(argFlexGrid.Text) - 1)) 

 

ElseIf argFlexGrid.Rows > 2 Then  

  


For I = 0 To argFlexGrid.Cols - 1  

If Len(Trim(argFlexGrid.TextMatrix(argFlexGrid.Row, I))) = 0 Then  

    


If argFlexGrid.Col <> argFlexGrid.Cols - 1 Then  

    



 argFlexGrid.Col = argFlexGrid.Col + 1  

    


Else  

     



argFlexGrid.Rows = argFlexGrid.Rows - 1  

     



Exit Sub

    


End If

   

End If

  

Next

 
End If

Else  

 

argFlexGrid.Text = argFlexGrid.Text + Chr(KeyAscii)  

End If

Exit Sub

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Public Sub AssignData(argFlexGrid As MSFlexGrid, argRS As Recordset)

On Error GoTo errHandler

Dim FormatString As String  

Dim I As Long  

Dim J As Long  

Dim MaxFldValLen As Long 

argRS.MoveFirst 

If argRS.RecordCount = 0 Or IsEmpty(argRS) Then Exit Sub

argFlexGrid.Rows = argRS.RecordCount + 1

argFlexGrid.Row = 1

If argFlexGrid.FixedCols = 1 Then

  

argFlexGrid.Col = 1

argFlexGrid.Cols = argRS.Fields.Count + 1

For I = 1 To argRS.RecordCount 

For J = 1 To argRS.Fields.Count 

     

 

argFlexGrid.TextMatrix(I, J) = argRS(J - 1)

    


Next

argFlexGrid.TextMatrix(I, 0) = I  

    



argRS.MoveNext

  

Next

argRS.MoveFirst

  


FormatString = "S.No."

For I = 0 To argRS.Fields.Count - 1  

  


MaxFldValLen = 0

For J = 0 To argRS.RecordCount - 1  

      



If MaxFldValLen <= Len(argRS(I)) Then

        




MaxFldValLen = Len(argRS(I))

      



End If

argRS.MoveNext

    


Next

argRS.MoveFirst 

    


If Len(argRS(I).Name) > MaxFldValLen Then

FormatString = FormatString & "|" & argRS(I).Name & Space(5)

    


Else

FormatString = FormatString & "|" & argRS(I).Name & Space(MaxFldValLen - Len(argRS(I).Name) + 15)

   


 End If

Next

Else 

  


argFlexGrid.Col = 0

argFlexGrid.Cols = argRS.Fields.Count

  For I = 1 To argRS.RecordCount

For J = 0 To argRS.Fields.Count - 1  

      




argFlexGrid.TextMatrix(I, J) = argRS(J)

    



Next

argRS.MoveNext

  


Next

argRS.MoveFirst

For I = 0 To argRS.Fields.Count - 1  

  



MaxFldValLen = 0

For J = 0 To argRS.RecordCount - 1 

If MaxFldValLen <= Len(argRS(I)) Then

        





MaxFldValLen = Len(argRS(I))

      




End If 

      




argRS.MoveNext

    



Next

argRS.MoveFirst

    



If Len(argRS(I).Name) > MaxFldValLen Then

If FormatString = "" Then  

FormatString = argRS(I).Name & Space(5)

      




Else

FormatString = FormatString & "|" & argRS(I).Name & Space(5)

     
 



End If

Else

If FormatString = "" Then  

FormatString = argRS(I).Name & Space(MaxFldValLen - Len(argRS(I).Name) + 15)

      




Else

FormatString = FormatString & "|" & argRS(I).Name & Space(MaxFldValLen - Len(argRS(I).Name) + 15)

      




End If

    



End If 

  


Next

End If

argFlexGrid.FormatString = FormatString

Exit Sub

errHandler:

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Sub

Public Function FlexUpdate(argFlexGrid As MSFlexGrid, argRS As Recordset) As Boolean

On Error GoTo errHandler

Dim I As Long, J As Long

If argFlexGrid.Rows <= 1 Then Exit Function  

If FlexChk(argFlexGrid) = False Then  

 


FlexUpdate = False

 


Exit Function

End If

argFlexGrid.Row = 0  

argFlexGrid.Col = 0  

argRS.AddNew

For I = 0 To (argFlexGrid.Rows - 1)  

 


argFlexGrid.Row = argFlexGrid.Row + 1

 


argFlexGrid.Col = 0

 


For J = 0 To argRS.Fields.Count - 1

  



argRS(J) = Trim(argFlexGrid.Text)

  



If argFlexGrid.Col + 1 <> argFlexGrid.Cols Then

   




argFlexGrid.Col = argFlexGrid.Col + 1

  



End If

 


Next

 


argRS.UpdateBatch adAffectAllChapters

If argFlexGrid.Rows = (argFlexGrid.Row + 1) Then GoTo FIN

 


argRS.AddNew

Next

FIN:

argRS.UpdateBatch adAffectAllChapters

FlexUpdate = True

Exit Function

errHandler:

 


MsgBox "An Error has Occured", vbCritical, "Record Status"

End Function

Public Function FlexChk(argFlexGrid As MSFlexGrid) As Boolean

On Error GoTo errHandler

Dim ig, jg, ercnt As Long

Dim flg As Boolean

For jg = 0 To (argFlexGrid.Rows - 1)

 

For ig = 0 To (argFlexGrid.Cols - 1)

  


If Len(Trim(argFlexGrid.TextMatrix(jg, ig))) = 0 Then

   



flg = True

   



GoTo EMTY

  


Else

   



flg = False

  


End If

 

Next

Next

EMTY:

 

If flg = True Then

  


FlexChk = False

 

Else

  


FlexChk = True

 

End If

Exit Function

errHandler:

 

MsgBox "An Error has Occured", vbCritical, "Record Status"

End Function

Code for FrmTipOfTheDay

Option Explicit

Private Const APP_NAME = "Totd"

Private Const SECTION = "Parameters"

Private Function NextTip() As String

Dim offset As Integer

Dim tip_text As String

    
offset = CInt(GetSetting(APP_NAME, _

        

SECTION, "NextOffset", "1"))

tip_text = TipAtOffset(offset)

    
If tip_text = "" Then tip_text = TipAtOffset(1)

NextTip = tip_text

End Function

Private Function TipAtOffset(ByVal offset As Integer) As String

Const MAX_TIP_LENGTH = 256

Dim fnum As Integer

Dim tip_buffer As String * MAX_TIP_LENGTH

Dim tip_text As String

Dim pos As Integer

    
fnum = FreeFile

    
Open App.Path & "\tips.txt" For Binary As fnum

    

Get #fnum, offset, tip_buffer

    
Close fnum

    
tip_text = Trim$(tip_buffer)

    
pos = InStr(tip_text, vbCrLf)

    
If pos = 0 Then 

        

offset = 1

        

tip_text = ""

    
Else

        

tip_text = Left$(tip_text, pos - 1)

        

offset = offset + pos + 1

    
End If

    
TipAtOffset = tip_text

    
SaveSetting APP_NAME, SECTION, _

        

"NextOffset", Format$(offset)

End Function

Private Sub cmdClose_Click()

Unload Me

End Sub

Private Sub cmdNext_Click()

lblTip.Caption = NextTip

End Sub

Private Sub Form_Load()

If GetSetting(APP_NAME, SECTION, _

        

"HideTotd", "") = "True" _

Then

chkHide.Value = vbChecked

Else

chkHide.Value = vbUnchecked

End If 

   
 
lblTip.Caption = NextTip

End Sub

Private Sub Form_Unload(Cancel As Integer)

If chkHide.Value = vbChecked Then

SaveSetting APP_NAME, SECTION, _

"HideTotd", "True"

    
Else

        

SaveSetting APP_NAME, SECTION, _

            
"HideTotd", "False"

End If

End Sub

Code for module1
Option Explicit

Public Merlin As IAgentCtlCharacterEx

Const DATAPATH = "Merlin.acs"

Public A As Double, Rw As Double, Kins As Double, Ca As Double

Public COP As Double, Todes As Double, Toav As Double, Ts As Double

Public Ce As Double, N As Double, D As Double, I As Double, P2 As Double

Public P1 As Double, DelTi As Double, Xopt As Double, DelU As Double, DelTem As Double

Public S As Double, Np As Double, Qw As Double, Uins As Double

Public Ew As Double, Cf As Double, Cins As Double, Ct As Double

Public Function Calculation()

Dim Y As Double, Z As Double, X As Double

A = CDbl(Val(frmSimulate01.txtA.Text))

   
Rw = CDbl(Val(frmSimulate01.txtRw.Text))

    
Kins = CDbl(Val(frmSimulate01.txtKins.Text))

    
Ca = CDbl(Val(frmSimulate01.txtCa.Text))

COP = CDbl(Val(frmSimulate02.txtCOP.Text))

    
Todes = CDbl(Val(frmSimulate02.txtTodes.Text))

    
Toav = CDbl(Val(frmSimulate02.txtToav.Text))

    
Ts = CDbl(Val(frmSimulate02.txtTs.Text))

Ce = CDbl(Val(frmSimulate03.txtCe.Text))

    
N = CDbl(Val(frmSimulate03.txtN.Text))

   
D = CDbl(Val(frmSimulate03.txtD.Text))

    
I = CDbl(Val(frmSimulate03.txtI.Text))

    
P2 = CDbl(Val(frmSimulate03.txtP2.Text))

DelTi = 8760 * (Toav - Ts) / (Todes - Ts)

    
DelTem = Todes - Ts

X = 36.18964172

    
If I = D Then

        

P1 = N / (1 + I)

Else

        

P1 = (1 / (D - I)) * (1 - ((1 + I) / (1 + D)) ^ N)

    
End If

Y = Sqr((Rw * Rw * Kins * P1 * Ce * DelTi * DelTem) / (P2 * Ca * COP * 1000))

    
Xopt = (Y - (Rw * Rw * Kins)) / Rw

    
DelU = (1 / Rw) - (1 / (Rw + (Xopt / Kins)))

S = ((P1 * Ce * A * DelU * DelTem * DelTi) / (1000 * COP)) - (P2 * Ca * A * Xopt)

If I = D Then

Np = (P2 * Ca * 1000 * COP * (1 + I) * ((Rw * Xopt) + (Rw * Rw * Kins))) / (Ce * DelTi * DelTem)

   
 Else

Z = (P2 * Ca * 1000 * COP * (I - D) * ((Rw * Xopt) + (Rw * Rw * Kins))) / (Ce * DelTi * DelTem)

Np = (Log(1 - Z) / Log(2.7182818)) / (Log((1 + D) / (1 + I)) / Log(2.7182818))

    
End If

Uins = 1 / (Rw + (Xopt / Kins))

    
Qw = Uins * A * (Todes - Ts)

Ew = (Qw / 1000) * DelTi / COP

Cf = Ce * Ew * X

    
Cins = Xopt * Ca * A

    
Ct = Cf + Cins

Calculation = Xopt & " | " & S & "|" & Np & "|" & DelTi & "|" & Ew & "|" & _

Cf & "|" & Cins & "|" & Ct & "|" & P1 

End Function

Public Sub Data()

Dim db, rs

    
Dim MyValue

    
Dim TheValue

    
Dim Value01

    
Dim StartXopt As Double, EndXopt As Double, Plot As Double

    
Dim SQL

Dim C As Double, E As Double, Q As Double, U As Double, Y As Double

Dim Sv As Double

A = CDbl(Val(frmSimulate01.txtA.Text))

    
Rw = CDbl(Val(frmSimulate01.txtRw.Text))

    
Kins = CDbl(Val(frmSimulate01.txtKins.Text))

    
Ca = CDbl(Val(frmSimulate01.txtCa.Text))

COP = CDbl(Val(frmSimulate02.txtCOP.Text))

   
Todes = CDbl(Val(frmSimulate02.txtTodes.Text))

    
Toav = CDbl(Val(frmSimulate02.txtToav.Text))

    
Ts = CDbl(Val(frmSimulate02.txtTs.Text)) 

    
Ce = CDbl(Val(frmSimulate03.txtCe.Text))

    
N = CDbl(Val(frmSimulate03.txtN.Text))

    
D = CDbl(Val(frmSimulate03.txtD.Text))

    
I = CDbl(Val(frmSimulate03.txtI.Text))

    
P2 = CDbl(Val(frmSimulate03.txtP2.Text))

MyValue = Calculation()

    
TheValue = Split(MyValue, "|")

    
Value01 = TheValue(0)

    
StartXopt = Value01 - Value01

    
EndXopt = 2 * Value01

    
Y = 36.18964172

DelTi = 8760 * (Toav - Ts) / (Todes - Ts)

    
DelTem = Todes - Ts

If I = D Then

        

P1 = N / (1 + I)

Else

        

P1 = (1 / (D - I)) * (1 - ((1 + I) / (1 + D)) ^ N)

    
End If

U = 1 / Rw

    
Q = U * A * (Todes - Ts)

    
E = (Q / 1000) * DelTi / COP

    
C = Ce * E * Y

Set db = DBEngine.Workspaces(0).OpenDatabase(App.Path & "\Result.mdb")

SQL = "Delete From ResultData"

db.Execute SQL

Set rs = db.OpenRecordset("ResultData")

For Plot = StartXopt To EndXopt Step (Value01 / 25)

Uins = 1 / (Rw + (Plot / Kins))

Qw = Uins * A * (Todes - Ts)

        

Ew = (Qw / 1000) * DelTi / COP

    

Cf = Ce * Ew * Y

        

Cins = Plot * Ca * A

        

Ct = Cf + Cins

Sv = C - Ct

rs.AddNew

            
rs!Heat_Gain = FormatNumber(Qw, 4, -1, 0, 0)

            
rs!Total_Energy_Consumption = FormatNumber(Ew, 4, -1, 0, 0)

            
rs!Energy_Cost = FormatNumber(Cf, 4, -1, 0, 0)

            
rs!Insulation_Cost = FormatNumber(Cins, 4, -1, 0, 0)

            
rs!Total_Cost = FormatNumber(Ct, 4, -1, 0, 0)

            
rs!Saving = FormatNumber(Sv, 4, -1, 0, 0)

        

rs.Update

Next Plot

    
rs.Close

    
Set rs = Nothing

End Sub

Code for module2

Option Explicit

Public Sub SavingGraph()

Dim Graph(1 To 50, 1 To 2)

    
Dim J

    
Dim MyValue

    
Dim TheValue

    
Dim Value01

Dim StartXopt As Double, EndXopt As Double, Plot As Double, C As Double

    
Dim E As Double, Q As Double, U As Double, Y As Double

Dim W(51) As Double, X(51) As Double

A = CDbl(Val(frmSimulate01.txtA.Text))

    
Rw = CDbl(Val(frmSimulate01.txtRw.Text))

    
Kins = CDbl(Val(frmSimulate01.txtKins.Text))

    
Ca = CDbl(Val(frmSimulate01.txtCa.Text))

COP = CDbl(Val(frmSimulate02.txtCOP.Text))

    
Todes = CDbl(Val(frmSimulate02.txtTodes.Text))

    
Toav = CDbl(Val(frmSimulate02.txtToav.Text))

    
Ts = CDbl(Val(frmSimulate02.txtTs.Text))

Ce = CDbl(Val(frmSimulate03.txtCe.Text))

    
N = CDbl(Val(frmSimulate03.txtN.Text))

    
D = CDbl(Val(frmSimulate03.txtD.Text))

    
I = CDbl(Val(frmSimulate03.txtI.Text))

    
P2 = CDbl(Val(frmSimulate03.txtP2.Text))

MyValue = Calculation()

    
TheValue = Split(MyValue, "|")

    
Value01 = TheValue(0)

    
StartXopt = Value01 - Value01

    
EndXopt = 2 * Value01

    
Y = 36.18964172

DelTi = 8760 * (Toav - Ts) / (Todes - Ts)

DelTem = Todes - Ts

If I = D Then

        

P1 = N / (1 + I)

Else

        

P1 = (1 / (D - I)) * (1 - ((1 + I) / (1 + D)) ^ N)

End If

U = 1 / Rw

    
Q = U * A * (Todes - Ts)

    
E = (Q / 1000) * DelTi / COP

    
C = Ce * E * Y 

   
J = 1

    
For Plot = StartXopt To EndXopt Step (Value01 / 25)

        

Uins = 1 / (Rw + (Plot / Kins))

        

Qw = Uins * A * (Todes - Ts) 

        

Ew = (Qw / 1000) * DelTi / COP

    

Cf = Ce * Ew * Y

        

Cins = Plot * Ca * A

        

Ct = Cf + Cins

S = C - Ct

W(J) = S

X(J) = Plot

        

J = J + 1

Next Plot

frmGraph.SavingVsThickness.chartType = VtChChartType2dLine   

    
For J = 1 To 50

Graph(J, 1) = " " & FormatNumber(X(J), 4, -1, 0, 0 

       

Graph(J, 2) = W(J)   

    
Next J

frmGraph.SavingVsThickness = Graph     

    
frmGraph.SavingVsThickness.Plot.UniformAxis = False  

End Sub

Public Sub CostGraph()

Dim Graph(1 To 40, 1 To 4)

    
Dim J

    
Dim MyValue

    
Dim TheValue

    
Dim Value01

Dim StartXopt As Double, EndXopt As Double, Plot As Double, Y As Double

Dim W(51) As Double, X(51) As Double

    
Dim V(51) As Double, Z(51) As Double

A = CDbl(Val(frmSimulate01.txtA.Text))

    
Rw = CDbl(Val(frmSimulate01.txtRw.Text))

    
Kins = CDbl(Val(frmSimulate01.txtKins.Text))

    
Ca = CDbl(Val(frmSimulate01.txtCa.Text))

COP = CDbl(Val(frmSimulate02.txtCOP.Text))

    
Todes = CDbl(Val(frmSimulate02.txtTodes.Text))

    
Toav = CDbl(Val(frmSimulate02.txtToav.Text))

    
Ts = CDbl(Val(frmSimulate02.txtTs.Text))

Ce = CDbl(Val(frmSimulate03.txtCe.Text))

    
N = CDbl(Val(frmSimulate03.txtN.Text))

    
D = CDbl(Val(frmSimulate03.txtD.Text))

    
I = CDbl(Val(frmSimulate03.txtI.Text))

    
P2 = CDbl(Val(frmSimulate03.txtP2.Text))

MyValue = Calculation()

    
TheValue = Split(MyValue, "|")

    
Value01 = TheValue(0)

    
StartXopt = Value01 - (0.5 * Value01)

    
EndXopt = 2 * Value01

    
Y = 36.18964172 

    
DelTi = 8760 * (Toav - Ts) / (Todes - Ts)

    
DelTem = Todes - Ts

If I = D Then

        

P1 = N / (1 + I)

Else

        

P1 = (1 / (D - I)) * (1 - ((1 + I) / (1 + D)) ^ N)

    
End If

J = 1

    
For Plot = StartXopt To EndXopt Step (Value01 / 30)

        

Uins = 1 / (Rw + (Plot / Kins))

        

Qw = Uins * A * (Todes - Ts)

   

Ew = (Qw / 1000) * DelTi / COP

Cf = Ce * Ew * Y

        

Cins = Plot * Ca * A

        

Ct = Cf + Cins

        

Z(J) = Cins

        

V(J) = Cf

        

W(J) = Ct

        

X(J) = Plot

        

J = J + 1

    
Next Plot

    
frmGraph.CostVsThickness.chartType = VtChChartType2dLine     

    
For J = 1 To 40

       

Graph(J, 1) = " " & FormatNumber(X(J), 4, -1, 0, 0)  

       

Graph(J, 2) = W(J)    

       

Graph(J, 3) = V(J)

       

Graph(J, 4) = Z(J)

    
Next J

frmGraph.CostVsThickness = Graph     

    
frmGraph.CostVsThickness.Plot.UniformAxis = False  

End Sub

Code for module3
Public Sub Progress()

Dim MyValue

    
Dim TheValue

    
Dim Value01

Dim StartXopt As Double, EndXopt As Double, Plot As Double, Y As Double

A = CDbl(Val(frmSimulate01.txtA.Text))

    
Rw = CDbl(Val(frmSimulate01.txtRw.Text))

    
Kins = CDbl(Val(frmSimulate01.txtKins.Text))

    
Ca = CDbl(Val(frmSimulate01.txtCa.Text))

COP = CDbl(Val(frmSimulate02.txtCOP.Text))

    
Todes = CDbl(Val(frmSimulate02.txtTodes.Text))

    
Toav = CDbl(Val(frmSimulate02.txtToav.Text))

    
Ts = CDbl(Val(frmSimulate02.txtTs.Text))

Ce = CDbl(Val(frmSimulate03.txtCe.Text))

    
N = CDbl(Val(frmSimulate03.txtN.Text))

    
D = CDbl(Val(frmSimulate03.txtD.Text))

    
I = CDbl(Val(frmSimulate03.txtI.Text))

    
P2 = CDbl(Val(frmSimulate03.txtP2.Text))

MyValue = Calculation()

    
TheValue = Split(MyValue, "|")

    
Value01 = TheValue(0)

    
StartXopt = Value01 - (0.5 * Value01)

    
EndXopt = Value01 + (0.5 * Value01)

DelTi = 8760 * (Toav - Ts) / (Todes - Ts)

    
DelTem = Todes - Ts

    
Y = 36.18964172

    
If I = D Then

        

P1 = N / (1 + I)

Else

        

P1 = (1 / (D - I)) * (1 - ((1 + I) / (1 + D)) ^ N)

    
End If

frmMain.Merlin.Show

    
frmMain.Merlin.Play "Processing"

    
frmMain.ProgressBar1.Visible = True

    
frmMain.ProgressBar1.Min = StartXopt

    
frmMain.ProgressBar1.Max = EndXopt

    
frmMain.ProgressBar1.Value = StartXopt

For Plot = StartXopt To EndXopt Step (0.5 * Value01 / 2000)

        

frmMain.ProgressBar1.Value = Plot

        

DelU = (1 / Rw) - (1 / (Rw + (Plot / Kins)))

S = ((P1 * Ce * A * DelU * DelTem * DelTi) / (1000 * COP)) - (P2 * Ca * A * Plot)

        

Uins = 1 / (Rw + (Plot / Kins))

Qw = Uins * A * (Todes - Ts)

        

Ew = (Qw / 1000) * DelTi / COP

Cf = Ce * Ew * Y

        

Cins = Plot * Ca * A

        

Ct = Cf + Cins

Next Plot

frmMain.cmdResultGraph.Enabled = True

    
frmMain.cmdResultText.Enabled = True

    
frmMain.numText.Enabled = True

    
frmMain.numGraph.Enabled = True

    
frmMain.mnuFileSaveAs.Enabled = True 

frmMain.ProgressBar1.Visible = False

    
frmMain.Merlin.Stop

    
frmMain.Merlin.Play "RestPose"

    
frmMain.Merlin.Speak "OK. Now, You can check your result"

End Sub

Code for module4
Option Explicit

Public Declare Sub keybd_event Lib "user32" (ByVal bVk As Byte, ByVal bScan As Byte, ByVal dwFlags As Long, ByVal dwExtraInfo As Long)

Public Const VK_MENU = &H12

Public Const VK_SNAPSHOT = &H2C

Public Const KEYEVENTF_KEYUP = &H2

Public PrintMethod As Integer

Public totdFlag As Boolean 




END
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Insert 


CE, N, d, i, P2
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Insert COP,


To,des, To,av, Ts








SuperGreen Polyurethane





Air Krete





Tri-Polymer Foam





Water-blown Polyurethane

















Icynene





CFC-free Foam Insulation





Phenolic Foam





Polyurethane & Polyisocyanurate





Insert A, Rwall,


Type of Material, Kins, Ca





Extruded Polystyrene





Expanded Polystyrene





Rigid Insulation





START





Mineral Wool





Cellulose





Energy cost





Insulation cost





Total cost





Economic insulation thickness





Spray Foam Insulation





Optimum thickness





Isocyanurate Plastic Foam





Polyurethane Foam





Spray-in-place Insulation





Loose Fill Insulation





Wood Shavings





Vermiculite





Cellulose Fiber





Mineral Wool





Glass Fiber





Batt Insulation





Category
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