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ABSTRACT

The energy management is crucial in the present time, as proper energy utilization
will improve industry competitiveness and ensure a more sustainable energy in future.
The focus of this project is on building’s energy management system where the main
purpose is to use of energy efficiently and reduce energy consumption. There are
several factors which contribute to the energy consumption of buildings in Malaysia
but the major factors are lighting as well as cooling. In 9™ Malaysian plan, the aim is
to ensure that efficient utilization of energy resources and minimization of wastage;
and the focus will be on energy efficiency initiatives, particularly in the industrial,
transport and commercial sectors as well as in government buildings. Software to
estimate cooling load has been produced and in many ways will help a lot in
identifying the energy use for a particular area. A prototype of an area which is well
equipped and system for energy efficiency and saving is produced. The system is
used for controlling the energy consumption of lighting and cooling. For lighting
system, the use of occupancy sensor for controlling the on and off of the lights will
definitely reduce the energy wastage..Besides, using the energy efficient equipment
such as energy saver bulb can definitely lower the power consumption. As for cooling
system, the temperature surrounding is monitored by the temperature sensor and the
microcontroller will control the temperature of the air-conditioning system depends
on the room temperature at that time. In addition, the occupancy sensor will send
signal to the controller either to on or off depending on the present of people in the
particular room. A small feature is added into the system where the blind used is
automated using the photo sensor to control the amount of lights getting into the

TOOIm.
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CHAPTER 1
INTRODUCTION

This section will give an overview of this project entitled ‘Effective Building Energy
Management System’ which consists of the background of study, problem statement,

and also objective and the scope of study.

1.1 Backgrounad of study

Energy efficiency has not been practiced widely around Malaysia but the government
has encouraged and exposed the benefits of applying it. Therefore, the use of
appliances and equipments which contribute to the energy saving and energy
efficiency is essential. This is in order to prevent a lot of energy wastage and saving
them. Energy becomes more and more vital and plays an important role in people’s
life and daily activitics nowadays. In Malaysia, the consumption of energy per year is
divided into types of buildings and most of the energy are wtilized for lightings and
air-conditioning system. The types of buildings categorized are the residential, hotels,
shopping complexes and also offices. Most of the electricity energy is being used by

the shopping complexes and also offices.

The level of awareness among industries and building owners of saving energy in
their premises need to be increased. Businesses should be made to realize that energy
management is as important as managing their financial and human resources. Proper
maintenance in buildings can also make a difference in terms of energy savings with

little or no investment at all.

Therefore, this project will hopefully contribute to a better energy wise to these
buildings in future particularly for offices and shopping complexes. Basically, the
project will be focusing on how to reduce the energy consumption of cooling and

lightings in a particular building.



1.2 Problem Statement

The purpose of this project is to come out with the best approach to manage the
energy consumption and energy use of an office building. It means that, the energy
consumption for cooling especially must be reduced as well as the heat and energy
transfer in the building. The aim of this project is to produce a solution for saving the
energy consumption and the amount of energy being used as well as contribution to

energy efficiency.

1.2.1 Problem Identification

Building Energy Management System (BEMS) is designed due to the waste and
misuse of energy. Energy especially electricity can be save and utilize wisely in
future. Besides that, the amount of energy use can be cut-off and contributes to low
expenditure. Less electricity consumption can actually protects the environment and
avoid greenhouse effect. Electricity is generated using fuel oil where the gas
emissions will pollute the air and emits carbon monoxide therefore less usage of

electricity will lessen the gas emissions.

1.2.2 Significant of the Project

The energy utilized nowadays is in a large amount which definitely will cost a lot of
money. The government has actually encouraged the citizens to use the electricity
efficiently and there are a lot of ways to apply them. Therefore, this project will
certainly help the country in such a way and expected to be economically feasible in
future.



1.3 Objective and Scope of Study

In every project accomplishments, there will always be some objectives to endeavor
and achieved so that in the end, the project can be completed successfully during the

time frame given.
The objectives of this project are:

e To reduce the energy consumption of an office building
* To come out with an effective BEMS

» To integrate the software and hardware using serial port interface

The scope of study for this project is implementing energy efficiency in UTP office
building where BEMS for UTP office building will be developed.



CHAPTER 2
LITERATURE REVIEW/THEORY

In this section, the literature reviews will support all the facts and information
regarding this project. Besides that, some theory related to the topic will be pointed

out in order to provide a better understanding of this project.

2.1 Energy Efficiency Concept

Energy efficiency is very important nowadays in order to save energy consumption
as well as saving money and helps to protect the environment by reducing the
amount of electricity that needs to be generated. Besides that, energy efficiency also
reduces economic costs and environmental impacts as well as using less energy or

electricity to perform the same function or job even better [2].

2.2 Energy Efficiency in Office Buildings

EE in office buildings means use less energy for heating, cooling and lighting. It also
means buying energy-saving appliances and equipment for use in the building. [3]
In Malaysia, cooling and lighting systems typically use the most energy in a
building. The addition of efficient controls, such as programmable thermostat or
timer can significantly reduce the energy use of this system. For commercial
buildings, maximizing the use of Building Energy Management System (BEMS) can
provide the best approach to energy-efficient cooling and lightings.

For this particular project, the focus is on office buildings, which use a very large
amount of energy especially in cooling and lightings. The model building is the

UTP’s office buildings well-equipped with lightings and cooling systems.



2.3 Cooling System in Office Buildings

Basically, there are two types of cooling system in office buildings, a central cooling
system or split unit. The central cooling system usually uses the air handling unit
where chilled water is used to cool the air supply to a particular arca. As for split
unit, the cooling system operates individually where the air from outside is cooled

using compressor and the evaporator.

2.4 Building Envelope and Material

The building materials or building envelope are one of the factors which contribute to
the gain and loss of heat. The materials, including roofs, walls, windows and floors.
The lower the u-value of the material, least heat absorption occurs. Comparing
between the glass and brick wall, brick definitely will have least heat absorption as it
contains very tiny wholes filled with air as insulation. The U-value of double glass is

lower than single glass due to the air insulation between the two glasses.

2.5 Reducing Cooling Power Consumption

Most of energy in buildings are consumed for cooling purposes. In Malaysia, the
optimization of energy consumption is still in progress where in the Ninth Malaysian
plan the aim is to ensure that efficient utilization of energy resources and
minimization of wastage [4]. In cooling system, windows have a significant role in
connecting the indoor environment of buildings to the outdoor. Buildings with a large
amount of glazing have higher electrical demand. Therefore, 2 good window design

and best orientation should be analyzed and later be implemented.

Besides that, factors such as sensor-based demand controlled ventilation, use of
renewable energy resources for driving cooling control systems, setting the comfort
temperature to its higher value, optimal thermal design buildings, reducing lighting
usage in daytime and also using day-lighting, will give an impact to the whole

cooling system.



2.6 Lighting Controller in Building Energy Management System

Not many building control systems nowadays integrate the main innovations in the
BEMS. In particular, the continuous adaptation of the system to the environment and
building characteristics is a very promising feature that is rarely studied; only few
studies have been done on adaptive controllers in buildings and nearly never
implemented. In addition, a predictive approach in the control algorithms is quite

necessary to obtain really efficient control systems. [5]

2.7 Building Automation Systems

Building automation system (BAS) begins with plans and specifications produced by
mechanical, electrical and plumbing (MEP) design engineer. The MEP plans include
equipment and process schematic which specify the locations of control elements and
sensors for the mechanical system. It is an overall process and specifications of
control strategy for heating, ventilation and air-conditioning system. A database
configuration then created for the control system, which establishes communication,
network and device parameters as well as input/output (I/0) configuration

parameters. [6]

An automatic control system can be created either for controlling cooling or lightings.
Instead of networking, a stand alone control system can be used and implemented for

existing system. The usage of parallel port or serial port interfacing is also relevant.

2.8 Control in BEMS using Simulation

Some significant advances of the application of new building control techniques have
been made. The concept of predictive control, which uses a model in addition to
measured data in order to estimate the optimum control strategy to be implemented,
could assist in the more efficient operation of BEMS. This should result in lower

energy consumption and more comfortable buildings.



Simulation programs replacing the two areas are for the HVAC system where the first
one called emulators; use a computer program to simulate their response to BEMS
commands. Also used for control product development, tuning of control equipment
and imitating fault situations to test on how the BEMS can cope. The second one is
evaluators where it is used to test the efficacy of possible control strategies which are

evaluated in terms of comfort acceptability and energy efficiency. [7]

2.9 The Cooling Load and Calculations

The air inside a building will gain heat from a number of sources. In order to maintain
the temperature and humidity of the air at a comfortable level, this heat must be

removed. The amount of heat that must be removed is called the cooling load. [11]
Cooling load through roof and walls use the following equations:

Q=UxAxCLTD, Eq.2.1
Where
Q = Cooling load for roof or wall, BTU/hr
U = Overall heat transfer coefficient for roof or wall, BTU/hr-f*-F
A = Area of the roof or wall, f?

CLTD. = corrected cooling load temperature difference, F

Cooling load for windows use the following equations:

Q=SHGFx AxSCx CLF Eq.2.2
‘Where
Q = Cooling lead for window, BTU/hr
SHGF = maximum solar gain heat factor
A = Area of the glass, ft*
SC = Shading Coefficient
CLF = Cooling Load Factor

All the values for calculating the formula are based on the Air-conditioning Principles

and Energy Approach handbook. [11]



CHAPTER 3
METHODOLOGY/PROJECT WORK

All steps and procedures to be taken in carrying out this project will be clarified step
by step. This methodology section will briefly show the path for accomplishing this

project from the beginning until end.

3.1 Procedure Identification

l Research / Literature Review

[ Design system

Figure 3.1 Process Flow of Methodology



3.2 Design System

During the initial stage of this project, some research and literature review is being
done to get to know more about BEMS. Afier that, the designing stage begins where
the main objective of this project is to reduce the energy consumption of cooling and
also lighting. As for lighting, the idea of using an occupancy sensor to control the on
and off the lights depending on the present of people is used. A small feature of using
automated-blind is added to the system to reduce more energy on lighting and cooling
usage. As for cooling, the temperature of the air-conditioner can be control by using
also the occupancy sensor to on and off it and the temperature sensor for monitoring

the room temperature.

3.3 Circuit Design & Construction

There will be two main circuits in this project which are the circuit for lighting
system and also the temperature control circuit. As for the lighting system, an
independent circuit which utilizes an occupancy sensor will be produced but due to
the limitation of the project, the Light Dependent Resistor (ILDR) will be used to
replace the occupancy sensor. The same circuit will be used representing the
automated blind for reducing heat transfer and energy consumption. The circuit used
is the Light/Dark activated Relay circuit for both lighting and auto-blind. As for the
air-conditioner control circuit, the microcontroller will be used to control the sensors.

The circuit is being constructed and tested on the breadboard first before proceed with

the PCB design process.
O 12V
R5
TR3
TR1 5 3
00 A
n ¥ D:I--P—Z <:Vf ¥
—— DI A
b O
4 Bulb
Ci
4 GND

Figure 3.2 Light/Dark activated relay circuit [12]
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Figure 3.3 Microcontroller circuit

34 C Programming

The C program for controlling the sensors was created using the basic programming
of microcontrollers. The ADC program and also LCD display program are being
modified to suit the system of the temperature sensor circuit. There will be two
sensors involved in this particular circuit. The LDR will represent the occupancy
sensor for sensing people present or other wise. As for the temperature sensor, it will
monitor the room temperature and ensure that it maintains at comfort level. In
addition, there is also a function for RS 232 which is the serial port where it will be
interface with the Graphical User Interface (GUI). Refer to Appendix E for PIC

coding.

10




3.5 PIC for microcontroller circuit

Figure 3.4 PIC 16F877A

The PIC is programmed to read analog input from sensors which will be converted
into digital data and processed in the PIC. Then the data will be converted back into
analog output which produced 0-5V, depending on the assigned output.

PDIP {40 pin})
WelRver —» 01 S’ 405 w—s REZPGD
RAFAND s I 7 3% |3 e RBGEHEC
RATANT e—e{}3 B[ «—= RBS
RAANZAVRES-SCVREF w—e-T] 4 37 [ ~—w RB4
RAS/ANANGERS w15 35 [ w—w RBIPGH
RAYTOCKYCIOUT e[ 18 25 17 - REZ
RASANASEIC20UTT wame-[] 7 34 I a—e RB1
REQRD/ANS e[ 8 g 33 O - RBOANT
RE1/WR/ANG =—»[] 5 pm 32 {1-+— von
RECSIANY -=—a-[] 10 E 3 e—Vss
VoD —w [ 11 @© 301 e—= RDIPESPT
Ves_—wiff12 &y 29[3=—~ RDG&PSPS
OSCUCLKIN ——w ] 13 o 28 J w—= RDGPSPS
OSCHCLKOUT gmeemi ] 14 97 |1 -a—m RDAPSEY
ROOTIOSOITICKS e I 15 26 [} i RCTIRXDT
RCUTIOSICORZ w16 257 w—w ROSTXICK
HCACCP w—]17 24 [} -a—wm RCS'SOO
RGISCHISCE e[ 18 23] e RGAISTIFSDA
RDOPEPD w—n [ 10 22 2w RDIPSP3
ROVFPSF wpsn [ 20 21 0 e ROZPSPR
Figure 3.5 Input and Output Pin for PIC 16F877A
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Table 3.1 Pin assignment for PIC 16F877A

Pin Name Pin no. Assignation

i

Vss 7 12,73;1” T Ground reference for logic i/O pins
| Vob 11,32 - Positiife é‘.upply for logic i/O piﬁs
0SCl1 13 Oscillator Clock Input
_ “ 1 Master Clear Rés;t inpu£ or
MCLR ‘ programming voltage input
A0 ) Sensor I-LDR
Al 3 | Sensor 2—LM35 |
[ EO,ELE2 8,9.10 LED Indicator for output
~ B0-B2 33,3435 | LCD Display
B4-B7 T 37,38,39,40 B LCD Display
C6,C7 726,25 [ Data Receive and Transmit

N Fe R A icn B R o R L T I e T 2 A T T R L e D T L T T IO T

The information on output and input of the pins are obtained from the datasheet
(Refer to Appendix B — PIC 16F877A datasheet)

3.6 PCB Design

The PCB is design using the eagle 4.16 software where the schematics have to be
drawn. Then the board will be automatically created. The sizing and shapes for the
route and via must meet the requirement where the information was obtained from the
PCB lab technician. Instead of using chemical etching method, drilling method was
used to come out with the board due to machine faulty. The .brd file will be process

into Gerber file before it can be produced into PCB.
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3.7 PC communication Port Interface

During the earlier stage of the project, the parallel port, DB 25 is to be used to
interface the circuit with the PC but after some research done, it seems that using
serial port is easier to interface. The serial port, RS 232 is used so that the information
from PIC can be transmitted, translated and recognized by the visual basic
programming. Each pin of the serial port will be assigned whether to transmit or

received data.

10 uF/16V
O
I v
MAX 232
./ _
1 uF/16V | 1 16 6._r‘.'-..._._‘
- |, 14 > : ‘ 5
4 13 < :
e o |
gyl B RX * s ?
1 uF/16V 6 11 5
17 10+ 9
8 9 RS 232 To
T PC Comp
L 2
1 uF/16V
1 ul/i6Vv
- GND

TX PIC § RXPIC

Figure 3.6 MAX 232 Interface Circuit
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A female connector, DB 9 will be used to connect the interface circuit with the PC.

1 2 3 45

W
,, ouooo ~
O \ LLEE -/ @

,...u.,

Figure 3.7 RS 232

Table 3.2 Pin assignment for RS 232

Pin Signal T Pm | Signal
1 Data Carrier Detect 6 Data Set Ready
2 | Received Data 7 Request to Send
3 " ‘Transmitted Data 8 Clear to Send
4 Data Terminal Ready | 9 E o Ring Indicator
5 . “ Signal Ground E_ |
|

3.8 Graphical User Interface (GUI)

The Graphical User Interface will be created using visual basic 6. The GUI will
receive data from serial port (COMM Port) inform of ASCII code and run the system

according to the code receive.
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CHAPTER 4
RESULTS AND DISCUSSION

This project covers the energy saving and energy efficiency system. The end results
are discussed in this session where the steps to determined the complete project is

explained below.

4.1 Energy Consumption by Building Type in Malaysia

[ * @Lighing WAIrCond ]

Resldential ratels Shopping Malls

Types of Building

Figure 4.1 Energy Consumption by Building Type in Malaysia [8]

The energy consumption in Malaysia is divided into types of building where the
graph shown in Figure 4.1 is the comparison between the energy used for lightings
and also air-conditioning. It is obvious that offices consumed the most energy
especially in air-conditioning and slightly lower for lightings compare to shopping

malls.
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4.2 Analysis on Power Consumption of an Air-conditioner

The Air-conditioner Split Unit is a 1 Horsepower type and the power consumption is

being analtysed referring to the cases below.

Table 4.1  Air-conditioning Usage (Case 1)

o hawipment 1 2 3
cboBlower i
2 Compressor =~
3 CFan e 16 f
 Circulation TR v
5 Otherparts 0. Low

For case 1, the energy consumption is estimated to be 0.746 kW.

The total energy usage of 8 hours a day is 0.746 kW x 8 = 5.97 KWh
Based on the Tenaga Nasional Berhad tariff, the cost is 23.4 sen/kKWh
(Refer to Appendix A)

Total Monthly cost: 23.4 sen/kwh x 5.97 kWh x 26 days = RM 36.32
Total Annual Cost: RM36.32 x 12 months = RM 435.86

Table 42 Air-conditioning Usage (Case 2)

" Speed  Temperatwre  rpm  Constant  Etimated |

Bquipment. 7, "3 Seiting Low High  ifON P

1 T Blower VT L
"2 Compressor B
: Fan 8 R ’ " L .- . - . - e :.. - - . :. o - .

For case 2, all settings are maintained the same except that the temperature is
increased from 16°C to 24°C. The energy consumption is estimated to be lower than

case 1. Therefore the total emergy consumption will also be lower. When the

16



temperature is higher, the blower will work less and consumed less energy to produce

cooled air.

Referring to the tables [Table 4.1 and 4.2], the cost of the air-conditioner power
consumption can be reduced by controlling the air-conditioner temperature. By
varying the temperature depending on the comfort level at a particular time can give

an impact to cost of the electricity bills.

4.3 Cooling Load Calculator Software

The cooling load graphical user interface GUI named EMSys is used during

designing stage where energy consumption can be estimated.

" Genera! Deteils

Solar Time @ - . Indoor Temperature {Celcius) :

Celeius

© - -Gutdosr Temperature {Celcius):

) Celcius

Figure 4.3 General details of cooling load calculation

The first tab for this GUI is the general description where users must select the
appropriate solar time and also key-in the outdoor and indoor temperature. An error

message will pop-up if all the choices and blanks are not completed.
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| © With Suspended Callin_=g
. Withaut Suspended. -

Figure 4.4 Roof descriptions for cooling load calculation

The next tab is the roof description where the details about the roof and ceiling
construction to be selected and the size of the ceiling is key-in into the provided box.
After that, then only the user can proceed to the next tab. The same thing happens if

the details for roof tab are not completed; error message will pop-up

The equation used for calculating cooling load for roof can be referred to the equation
below.

Q=Ux AxCLTD,

Where
Q = Cooling load for roof, BTU/hr

U = Overall heat transfer coefficient for roof, BTU/hr-{t*-F
A = Area of the roof, f

CLTD, = corrected cooling load temperature difference, F

18



Roof  “Wall .]wlndqinccupamy uipment Load |-Result

Wk Size (materl

§ - Length'f'l'- SELL

Dirgetion.: | ;

Figure 4.5 Wall descriptions for cooling load calculation

As for the wall tab, users have to choose the wall construction and also the orientation
of the wall. Other than that, the size of the wall must be entered in order to proceed to

next tab.

The equation used for calculating cooling load for wall can be referred to the equation
below.

Q=Ux AxCLTD,

Where
Q = Cooling load for wall, BTU/hr

U = Overall heat transfer coefficient for wall, BTU/he-f*-F
A = Area of the wall, ft*

CLTD, = corrected cooling load temperature difference, F
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Window loécupancyi Equipment Load | Kestit ]

" Diredtion = Lo .[

‘& Clsar Window Size feter] . -

T Heat Absorbing. | Length;, [ . - méter -
Shadig Etfocts - o Wdths : matar

.| .7 No'Shading

€ With Binds

Figure 4.6 Window descriptions for cooling load calculation

For the window tab, users can select the type of glazing and specify whether there is a
shading effect or not by selecting the radio-button under shading effects. Besides that,
the direction/orientation of the window is also important as well as specifying the size

of the window.

The equation used for éalculating cooling load for window can be referred to the
equation below.

Q=SHGF x A x SC x CLF

Where
Q = Cooling ioad for window, BTU/hr

SHGF = maximum solar gain heat factor
A = Area of the glass, ft’
SC = Shading Coefficient

CLF = Cooling Load Factor
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Wall. | Window Occupaney [Zquipment Load | Result

- Noof People s [ - S
Type of Activity : ] . j"

Figure 4.7 Occupancy details for cooling load calculation

The number of people occupying the room must be specified and the type of activity

being done can be selected from the dropdown list.

| Genoral| Roof . | Wall | Window | Occupency Equipment Luad |Result

“Nos of PG [ 5 Condition 't | < Stmd by

€ Full Consumption

Othars ] . Watts

Figure 4.8 Equipment Load details for cooling load calculation

After specifying the number of people present, the number of personal computers
used must be denoted and the condition of the computers must be selected either they
are in stand by mode or full consumption mode. Other electrical appliances being
used in the particular area must be stated in the box provided. Then the[calculate]

button is pressed.
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General| Roof | Wa dow | Occupancy | Equipment Load - Resu

Q Roof ¢ r————— BV
awals [T o BT
2 Window r—ﬁhm BT hr
Qowwpaney: [ BTUIKr
Q Equipment Lead 2 t_-— BTU M Total Watts ©
QTotat: {_————‘— BTUIhr [_”-—_‘

Figure 4.9 Results of cooling load calculations

After all the fields have been filled in and the button Calcalate has been pressed,
EMSys will calculate the total power consumed referring to the details and
information specified by users. The button Reset and Quit can be used anytime the
software runs. If the Reset button is pressed, the whole information specified before
will be removed and the General tab will appear. As for button Quit, the whole

system will be terminated once it is pressed.

This software can predict and estimates the energy consumption of an area specify by

users. The options listed in the software are mostly common in Malaysia.

Table 4.3 Information selected using the EMSys

no. of PC-2, full consumption, others: 20 watts

Details E Information selected
Roof i Stecl Sheet with 1 in. insulation, with suspended ceiling, size — 10m x 7m
Wall l 4 in. face brick, size - 15m x 7m
| Window E single glass, clear, without blinds, size-8m x 4m
i Occupancy J No. of people- 2, light office work
: [ . Equ.iprnent ;

st e
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Table 4.4 Power Consumption of Different Orientation

i East[Westj]lr).i.rf-:c":“ti-on | NorthlSoilth Direction_ _
| Sotar | Indoor | Qutdoor | Solar | Indoor | Outdoor
! Time § Temp. ! Temp. Total Watts I Time ! Temp. ! Temp. Total Watts
| 0800 | 22 | 24 [ 361456 | 0800 | 22 [ 24 [ 1528.11
| 0900 [ 22 | 26 [ 469256 | 0900 | 22 | 26 | 215845
| 1000 | 22 [ 28 [ 5876.144 [ 1000 | 22 | 28 | 298791
1100 | 22 [ 29 | 696209 [ 1100 | 22 | 29 | 391161
{1200 [ 22 ] 30 [ 75%.14 [ 1200 | 22 | 30 | 455291
| 1300 | 22 | 31 [ 1071073 [ 1300 | 227 | 31 | 466744
| 1400 [ 22 | 20 [15795.733 | 1400 | 22 | 29 | 5064.67
| 1500 | 22 | 29 [ 19629.08 | 1500 | 22 | 20 | 458858
| 1600 | 22 | 27 [ 2084375 | 1600 | 22 [ 27 | 4570.66
| 1700 | 22 | 28 [ 2108217 [ 1700 | 227 | 28 [ 401299
Power Vs. Sofar Time
25000 -
20000 -
£ 15000 -
P =l Fast/Waest
E 10000 - / ~-8— North/South
5000 - V"\o_.\‘
L1} T T T T ]

RS S S T S
.@’@.@@ & S F S N

Solar Time

Figure 4.10  Graph Power vs. Solar Time

It can be seen from Figure 4.10, the east/west orientation consumed a lot of power
compared to the one with north/south orientation. This proved that orientation of the
building is very important in order to reduce energy consumption. The direction of
walls and windows has to be designed facing north or south instead of west or east.

Based on this result, the software can be used in designing and planning stage.
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4.4 Lighting Circuit/Automated-blind circuit

The schematic of the circuit is obtained from the internet where it is the schematic of
a light switch. It is being implemented for the stand-alone lighting system where the
LDR will indicate as the occupancy sensor to sense the present of people in the room.
The same thing is being applied for automated-blind where the LDR indicate as the
photo sensor where when there is bright light, the blind will shut off indicate by the
light bulb. The circuit has been tested and results in working circuit as shown in

Figure 4.11.

Figure 411  Lighting/Auto-Blind Circuit

The lighting and auto-blind circuit, basically using the same circuit. Due to the
limitations of the project, instead of using the real sensor such as occupancy and
photo sensor, they are being replaced by the Light Dependent Resistor. The LDR can
represent the same function to be implemented in the prototyping part. Figure 4.12
shows the flow of operation for lighting system whereas Figure 4.13 shows the

operation of automated-blind.
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Lighting System

Figure 4.12  Flow of Operation for Lighting System

Automated-Blind

System ON

B Sen'sdr.(Br_i;ght): | Z'Se.nsof(Dark)

Blinds Clt_:_»se_

Figure 4.13  Flow of Operation for Automated-Blind
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4.5 Microcontroller Circuit

Figure 4.14  Microcontroller Circuit on PCB

For this microcontroller circuit [Figure 4.14], the PIC 16F877A is being used. The
basic circuit was modified to fit in two sensors which is the temperature sensor
(LM35) and also the LDR indicating occupancy sensor. LCD Display is added to the

circuit to display the current temperature reading.

The LM 35 is being used for temperature monitoring but for the occupancy sensor, it
will be represent by the LDR. Since there is certain limitations, the program for
controlling the temperature; it is decided that there are only two conditions where if
the temperature less than 24°C and temperature more than 24°C then only the circuit
will trigger. The default value of room temperature is set to 24°C; comfortable
temperature for human being. When the room temperature is higher than 24°C, the
air-conditioner control system will reduce to 22°C and if the temperature is below
24°C the system will increase the temperature to 26 °C. The RS232 port is use for

interfacing the controller circuit with the GUI.
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4.6 PCB Design

After the circuit has been tested on breadboard, the PCB is designed using Eagle 4.16
software. PCB for both circuit were designed; the schematics and the boards are as

shown in figure below.

B
‘Ble £dit Draw Mew  Tnols Library _pHﬁI'E Window Hdp .
!Evﬁié@ ""'”1[_1 L "Q‘RQ@%@ ﬂﬂ@ﬁ

— &

TR3 :
80557 - .
+
-
I

NNl S XN E ]
BN RES e bR

3

Undo pravious operations

Figure 4.15  Lighting circuit

Iy

e ]

Evre
n i

Figure 4.16  Lighting Board
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Figure 4.17

Microconiroller Schematic

Figure 4.18

Microcontroller Board
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4.7 PC Communication Port Interface

The microcontroller circuit will transmit signals to the interface circuit where an IC,
MAX 232 will change the receive signal into readable PC signal line which is 12V
and -12V. From the MAX 232, data will be transmitied inform of ASCII character
which can be analyzed using the HyperTerminal software. The ASCII data
transmitted to the PC will be recognized by Visual Basic program (GUI). The serial
port RS 232 (COMM Port) is used to transmit data from MAX 232 which convert
digital signals from PIC into computer serial port signal data. The circuit for

interfacing is shown in figure below.

Figure 4.19 MAX 232 interface Circuit

ASCIi
Character

Microcontroller

Convert signal to
readable PC Signal

Figure 420  Flow of Operation using MAXIM 232

29




4.8 Graphical User Interface (GUI)

The GUI is an interface for users and the system provides with information of the
temperature readings. The GUI receives data from the serial port (COMM Port) from

the PC communication interface circuit.

The GUI will display default temperature for the air-conditioner and also the current
temperature depending on the reading of the room temperature. It also displays the
system on, off or in a standby mode depending on the occupancy of the particular
room. The GUI is equipped with the emergency stop buiton so that user can stop the

system manually if anything went wrong during the process.

The GUI is produced using the Visual Basic 6.0 programming which is reliable and
very user friendly.

Figure 421  Graphical User Interface
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Microcontroller

Occupied
If system S If system
is > 24°C is < 24°C

Figure 4.22  Flow of Operation for Air-conditioning System

Referring to Figure 4.22, it shows the flow operation for the air-conditioning system

where the signals will be received from the microcontroller and read by the GUL
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4.9 The Prototype

The system is represented by a prototype where the circuits were placed into a room
representing by a box made out of Perspex. The PCB is assembled and connected to
the PC communication interface circuit and being placed in the box. [Figure 4.23]

The circuit board, PCB, interface circuit and display are all gathered and assembled

into one system.

Figure 4.23  Prototype

Figure 424  Zoom in Prototype
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CHAPTER 5§
CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

This project has finally completed, where a system for reducing energy consumption
for lightings and cooling have been produced. The objectives of this project have
been achieved. Software for estimating cooling load has been developed. The
Lightings can be control by using the occupancy sensor besides using energy efficient

bulb which can produce 40 watts of power with only 8 watts of power consumption.

As for cooling, the temperature can be control depending on the room temperature to
maintain the comfortable temperature at all times and also it will be automatically off

when there is no one around the room.

BEMS is crucial in order to cut down the cost and reduce the energy usage of a
building. Besides, using energy efficient and energy saving appliances will also

contribute to reducing energy consumption.

5.2 Recommendation

For future recommendations, few improvements can be made to produce better

solution for building energy management system.

¢ Varying air-conditioning temperature
More conditions for varying temperature of air-conditioning system
should be added in order to use energy efficiently depending on the

outdoor temperature and the indoor temperature.
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Integraie Lighting and cooling system into one system
Integrate the independent lighting circuit with the air-conditioning control
system. The same occupancy sensor can be used to control on and off of

the system.

Solar radiation data collector
Install the solar radiation data collector on-site to monitor the amount of

radiation received by the building daily.

Orientation
The orientation of the building has to be taken into consideration as it will

influence the power consumption of that particular building.

BEMS for each building
Each building must have BEMS in order to use energy efficiently and

reduce the energy consumptions.

Building Integrated Photovoltaic (BIPV)
Use alternative energy (solar) as a source of power instead of electricity to
reduce power consumption and electricity bills. BIPV should be

implemented integrating with the building energy management system.
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Peninsular Kalaysia

Commercial Tarifls

ariff B - Low Veoltagge Commercial ariﬁ

Rates
{(RM/sen)

For all kwh sen/kWh 32.30
The minimum monthly charge is RM7.20

Tariff C1 - Medium Voltage General Commerical Tariff

For each kitowatt of maximum demand per month RMAM 19.50
For all kivvh sen/kvh 23.40
The minimum monthly charge is RM&00.00

Tariff C2 - Mediam Voltage Peak:Off-Peak Commercial Tariff

For each kilowatt of maximum dernand per month Rbdrvy 29.00
during the peak period

For all k'Wh during the peak period sen/k¥h 2340
For all kWh during the oftpeak period sen/k¥wh 14.40

The minimum manthly charge is RMB00.00
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MICROCHIP

PIC16F87/X

28/40-pin 8-Bit CMOS FLASH Microcontrollers

Devices inciuded in this Data Sheet:

- PIC16F873 « PIC16F876
+ PIC16F874 + PIC16FB77

Microcontrollier Core Features:

« High-performance RISC CPU

« Only 35 single word instructions to learn

« Al single cycle instructions except for program
branches which are two cycle

« Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle

« Upto 8K x 14 words of FLASH Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 byies of EEPROM data memory

+ Pinout compatible to the PIC16CT73B/74B/76/77
 Interrupt capability (up to 14 sources)

« Eight level deep hardware stack

+ Direct, indirect and relative addressing modes

+ Power-on Reset (POR)

« Power-up Timer {PWRT) and
Oscillator Start-up Timer (OST)

« Watchdog Timer {WDT} with its own on-chip RC
oscillator for reliable operation

+ Programmable code-protection
+ Power saving SLEEP mode
+ Selectable oscillator options

 Low-power, high-speed CMOS FLASH/EEPROM
tachnology

« Fully static design
+ In-Circuit Serial Programming™ (ICSP) via two
pins
* Singie 5V In-Circuit Serial Programming capability
« In-Circuit Debugging via two pins
+ Processor readfwrite access to program memory
+ Wide operating voliage range: 2.0V ic 5.5V
« High Sink/Source Current: 25 mA
« Commergial and Industrial temperature ranges
« Low-power consumption:
- <2 mA typical @ 5V, 4 MHz
- 20 pA typical @ 3V, 32 kHz
- <1 uA typical standby current

Pin Diagram

RCO/T10SOITIGK] a—a ]
RCUT10SICCP2 w—e [

PDIP

U 40 [1 =—= RB7/PGD
39 [] ~—w= RBEPRPGC
38 [ =— RBS
37 []-=— RB4

MCLRAVERITHY ——= [
RADANG —a—w []
RANANY ~—= [

RAZ/ANZNVREF- —— |

o~ O Wm kLN e

RAZANIVREF+ —a—w [ 35 ] -—= RB3IPGM
RALTOCK] —e— [} a5 [ - RB2
RAS/ANA/SE =[] 34 [ =—» RB1
33

[] -—s RBOANT
32 {] -—— VDD

31 ] »—— Va8

30 {] ~—~ RDT/PSPT
29 [] «—w RDE/PSPS
28 [] =—= RDSIPSPS
27 [] =—= RD4/PSP4
26 [ +—= RCGHRX/DT
25 [} a—a ROBITXICK
24 [] =—= RCHISDO
23 [] =+—= RCA/SDISDA
72 ] ~—= RD3PSP3
21 [] ~— RD2IPSF2

REO/RIVANS ~a— []
REA/WRIANG ——= [
RE2/CSIANT =+—= [
VDR —— [

ves . [
OSCUCLKIN ——= []
OSCHCLKOUT w—o [

= 0
[=]

PIC16F877/874

RCZICCP1 w—w [
RC3/SCK/SCL ~a—w [}
RDOPSPO < [
RD1/PSPt w—= [

[Ny
Qw e N

Peripheral Features:

*

Timer(: 8-bit timerfcounter with 8-bit prescaler

Timer1: 16-hit timerfcounter with prescaler,
can be incremented during sleep via external

_ crystal/clock

Timer2: 8-bit timer/counter with B-bit period
register, prescaler and postscaler

Two Capture, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns

- Compare is 16-bit, max. resolution is 200 ns

- PWM max. resolution is 10-bit

10-bit mutti-channe! Analog-to-Digital converter
Synchronous Serial Port {SSP) with SPI™ {Master
Mode) and I2C™ {Master/Slave)

Universal Synchronous Asynchronous Receiver
Transmitier (USART/SCI) with 9-bit address
detection

Parallel Slave Port (PSP) 8-bits wide, with
external RD, WR and CS confrols (40/44-pin only}
Brown-out detection circuitry for

Brown-out Reset (BOR)

® 1999-Microchip Technology-Inc:
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PIC16F87X

Pin Diagrams

DIP, SOIC
MCLRVerTHY— []°1 -t 28| | =—= RB7/PGD
RAD/AND ~— [ 2 27|] = RB&/IPGC
RAVANY <L} 3 o 26[] == RB5
RAZ/AN2NREF-=—[] 4 s 25 ] == RB4
RA3/AN3VREF+ =] 5 ® 24 =— RB3/PGM
RA4/TOCKI~—{] & o 23{] == RB2
RASIAN4/SS =[] 7 © 22| ] = RB1
vss—[] 8 © 21|} == RBOU/INT
oscrcLN—=0] 9 O 201 ~—vob
oscacLKoUT ~—10 & 19[] -— Vss
REHTIOSO/T1GKI=~—= ] 11 18] - RCT/IRXDT
RCHT10SHCCPZ~—[]12 17i_] == RCB/TA/CK
RCZCCP1=—[ 113 18] == RCHSDO
RC3SCKISCL <[ ]14 15[ == RC4/SDI/SDA
+
by E
== =
23z2f 88
TTIgk as
PLCC 22&%|605££§o
YrrriZzrres
[T T T o T [
RAUTOCK a7 o 390 - RB3I/PGM
RABIANAISS ., 4 380 «»= RBZ
RED/RD/ANS <. g 370 == RB1
REVWR/ANG  w—s [ g 36 == RBO/INT
REWCS’QE; =[] 11 PIC16F877 35% - VD
—[ 12 4 ] --— Vs8
vss —_ /3 PICI6F874 55770 chopser
OSCUCLKIN 32{] +—+ RD6&/PSPS
OSC2ICLKOUT 310 == RD5/PSP5
RCO/TIOSOMICKT - o 3000 =~ RDA/PSP4
NC 29[ +—= RGT/RXDT
CRINTILNEN
o~
8 RS RRRRR
S o o N IO NGO OY
v o el RS Ny S
SolPYFRLR g R
XOQ@UHoOooos SoOvLaLL=se
ESALLaLast FNCSRARGEe
88335558050 pESRERESED
QFP EEFrrPrEE® = £ g 9 =
L :
AITYTIRBEERI
RO7/RX/DT ~—=CIT 1 33H NG
RD4/PSP4 —~—=0T0 2 32— RCUTI10SOTICKI
RD5/PSPs =111 3 3103 —= OSCUCLKOUT
RD&/PSPg ™ L1104 30HIT = OSCUCLKIN
RO7IPSP7 == 5 PIC16F877 29T I~— Vss
vss T TH6  PIC16F874 P Y o=
von —=H7 2700~—+ REZIANT7/CS
RBO/INT ——=CII 8 26[TT3<—~ REVANB/WR
RB1 =—=LT1]9 253~ RED/ANS/RD
RBZ =IO 10 24T ~—=  RASIAN4/SS
RBIPGM =TI M 0 oo o o o o o23PT =  RALTOCKI
FRARARAAANA
COFTVOQZTST o &
m I == uw
“cREQPEzzIRE
B e LS
e T asEd
g58E558
i =g
= i

[3830292B-page 2

© 1998 Microchip Technology Inc.



PIC16F87X

Key Features

PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual {DS33023)
Operating Frequency DC - 20 MHz DG -20 MHz DC - 20 MHz DC - 20 MHz
Resets {(and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
{(PWRT, OST) (PWRT, OST) (PWRT, OST) {(PWRT, OST)

FLASH Program Memory 4K 4K 8K BK
{14-bit words)
Data Memory {bytes} 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupis 13 14 13 14
1O Ports Ports A,B,C Ports A,B,C,D.E Ports A,B,C Ports A,B,C,D,E
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP, USART MSSP, USART MSSP, USART MSSP, USART
Parallel Communications — PSP — PSP

10-bit Analog-to-Digital Module

5 input channels

8 input channels

5 input channels

8 input channels

Instruction Set

35 Instructions

35 Instructions

35 Insiructions

35 Instructions

© 1999 Microchip Technology Inc.

D530292B-page 3




PIC16F87X

TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION
. DiP PLGC QFP | Ho/P Buffer S
Pin Name Pind Pindt Pin# | Type Type Description

OSC1/CLKIN 13 14 30 | sT/IcMOSH | Oscillator crystal input/external ciock source input.

08C2/CLKOUT 14 15 31 o] — Oscillator crystal output. Connecls to crystal or resanator in
crystal oscillator mode. In RC mode, OSC2 pin outputs CLK-
OUT which has 1/4 ihe frequency of OSC1, and denoies the
instruction cycle rate.

MCLRAPRTHYV 1 2 18 WP ST Master clear (resel} input or programming voltage input or high
voltage test mode control. This pin is an active low reset to the
device,

PORTA is a bi-directional /O port.

RAGANG 3 19 le} TTL RAQ can also be analog input0

RA1/AN1 3 4 20 110 TTL RAT can aiso be analog input1

RA2/AN2/VREF- 4 5 21 [[is] TTL RA2 can also be analog input2 or negative analog

reference voltage

RAJ/ANINVREF+ 5 & 22 o TTL RA3 can also be anaiog input3 or positive analog

reference voitage

RA4/TGCKI 6 7 23 o 8T RA4 can also be the clock input to the TimerQ timer/

counter. Quiput is open drain type.

RAS/SS/AN4 7 8 24 Vo TTL RAS5 can also be analog inputd or the slave select for the

synchronous serial port.
PORTB is a bi-directional I/0 port. PORTB can be software
pregrammed for internal weak pull-up on alf inputs.

RBOANT a3 36 8 [l{e} TTULST RB0 can aiso be the external interrupt pin.

RB1 34 37 9 170 TTL

RB2 35 38 10 O TTL

RB3/PGM 36 39 11 1o TTL RE3 can aiso be the low voltage programming input

RB4 37 41 14 |HY) TTL Interrupt on change pin.

RES 33 42 13 HO TTL Interrupt on change pin.

RB6/PGC 39 43 16 [{e] TTL/ST 2 interrupt on change pin or In-Circuit Debugger pin. Seriai

programming clock.

RB7/PGD 40 44 17 1o TT/STE Interrupt on change pin or In-Gircuit Debugger pin. Serial

programming data.
PORTC is a bi-directiona! 110 port.

RCOT108O/T1CKI 15 16 32 I{e] ST RGO can also be the Timer1 osciflator output or a Timert

clock input.

RCAIM108IICCP2 16 18 35 110 8T RC1 ean also be the Timer1 oscillator input or Capiwe?2

input/fCompare2 output/PWM2 oulput.

RC2/CGP1 17 19 36 lis] 8T RC2 can also be the Capturet input/‘Compare1 output/

PWM1 output.

RC3/SCK/SCL 18 20 37 Ie] ST RC3 can aiso be the synchronous serial clock input/output

for both SP1 and 12C modes.
RCA/SDI/SDA 23 25 42 1o ST RC4 can also be the SP| Data In (SPl mode) or
data IO (1°C mode).

RCS5/SDO 24 26 43 ltle] ST RC5 can also be the SPI Data Qut
(5Pl mode}.

RCB/TX/ICK 25 27 44 o 8T RCB can also be the USART Asynchronous “Transmit or
Synchronous Clock.

RC7/RX/DT 26 29 1 [I{e] 8T RCY can also be the USART Asynchronous Receive or
Synchronous Data.

Legend: |=input O = output 1/Q = input/output P = power

— = Not used TTL =TTL input ST = Schmitt Trigger input

Note 1:

This buffer is a Schmitt Trigger input when configured as an external interrupt.

2: This buffer is a Schmitt Trigger input when used in serial programming mode.

3: This buffer is 2 Sehmiit Trigger input when configured as general purpose IO and a TTL input when used in the Paralle| Slave
Port mode (for interfacing to a microprocessor bus}.

4: This buffer is & Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.

D530282B-page 8
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PIC16F87X

TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION (CONTINUED)

" DIP PLCC QFF | KOIP Bufier g
Pin Name Pin# Pind# Pin# | Type Type Description
PCORTD is a bi-directional 1O port or paralle! slave port when
inferfacing to a microprocessor bus.
RDO/PSPO 19 21 38 Yo ST/TTLEH
RD1/PSP1 20 22 39 [I{a] STATLE
RD2/PSP2 21 23 40 [f{a] STTLE
RD3/PSP3 22 24 41 1o sTATLE
RD4/PSP4 27 30 2 ] STTTLE
RD5/PSPS 28 31 3 Ife] sT/TTLE
RD6/PSPE 29 32 4 I} STATLE
RDY/PSPT 30 33 5 [{e] STIATLE
PORTE is a bi-directionat /O port.
REO/RD/ANS 8 ] 25 Is] STTTLE RED gan also be read contrai for the paraliel slave port, or
analog input5.
RE1AVR/ANG 9 10 26 HO STTTLE RE1 can also be write control for the parallel slave port, ar
analog inputs.
RE2/CSIANT 10 11 27 o] sTATLES RE? can also be select control for the parallel slave port,
or analog input?.
Vss 12,31 13,34 6,29 P — Ground reference for logic and 14O pins.
VbD 11,32 12,35 7,28 P — Positive supply for iogic and /0 pins.
NG — 117,28, | 12,18, — These pins are not internally connected. These pins should be
40 33,34 left unconnected.
Legend: |=input O = output 170 = input/output P = powsr
— = Not used TTL = TTL input 8T = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.
3: This buffer is a Schmitt Trigger input when configured as general purpose /O and a TTL input when used in the Parallel Slave
Port mode (for interfacing to a microprocessor bus).
4:  This buffer is a Schmitt Trigger inpul when configured in RC oscillator mode and a GMOS input otherwise.

© 1999 Microchip Technology Inc. DS30292B-page 9
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MAXIMN

+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX248 family of line driversfreceivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where +12V is
not available.

These parts are especially usaful in battery-powered sys-
tems, since their low-powsar shutdown mode reduces
power dissipation to less than 5pW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no external components and are recommended for appli-
cations where printed circuit board space fs critical,

Applications

Drivers/Receivers

Features

Superior to Bipolar
#+ Operate from Single +5V Power Supply
{(+5V and +12V--MAX231/MAX239)

+ Low-Power Receive Mode in Shutdown
{MAX223/MAX242)

+ Meet All EIA/TIA-232E and V.28 Specifications
4+ Multiple Drivers and Receivers

+ 3-State Driver and Receiver Outputs

+ Open-Line Detection (MAX243)

Ordering information

Portabie Computers
Low-Power Modems

Interface Translation
Battery-Powered RS-232 Systems
Multidrop RS-232 Networks

PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SC
MAX220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice*
MAX220EPE -40°C 10 +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAXZ20EWE -40°C to +85°C 16 Wide 80
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C to +125°C ‘16 CERDIP

Ordering information continued at end of data sheel.
*Contact factory for dice specifications.

Selection Table

Power No. of Nominal SHDN Rx
Part Supply RS-232 No. of Cap. Value & Three- Activein Data Rate
Number 1] Drivers/Rx Ext. Caps (uF) State SHDN (kbps) Features
MAX220 +5 2/2 4 0.1 No — 120 Ulira-low-power, industry-standard pinout
MAX222 +5 202 4 0.1 Yes —_ 200 Low-power shutdown
MAX223 (MAX213) +5 45 4 1.0 (0.1) Yesg v 120 MAX241 and receivers aciive in shutdown
MAK225 +5 5/5 0 —_— Yes v 120 Available in SC
MAX230 {MAX200) +5b 50 4 1.0(0.1) Yes - 120 5 drivers with shutdown
MAX231 (MAX201) +Band of2 2 1.0{0.1) No — 120 Standard +5/+12V or battery supplies;
+7.51 +13.2 same functichs as MAX232
MAX232 (MAX202) +5 272 4 10000 Mo — 120 (64) Industry standard
MAX232A +5 2f2 4 01 No — 200 Higher slew rate, small caps
MAXR233 (MAX203) +5 2/2 0 - No — 120 No external caps
MAX233A +5 2/2 0 — No — 200 No external caps, high slew rate
MAXZ34 (MAX204) +5 40 4 1.0 (0.1 No — 120 Replaces 1488
MAX235 (MAKZ205) +5 5/5 [ — Yes — 120 No external caps
MAX236 (MAX206) +5 443 4 1.0(0.1} Yes — 120 Shutdown, three state
MAX237 (MAX207) +5 b3 4 1.0(01) No — 120 Complements IBM PG serial port
MAX238 (MAXZ0B) +5 Af4 4 1.0(0.1) No — 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 35 2 1.0{0.1) No — 120 Standard +5/+12V or battery supplies;
+7.5t0+13.2 single-package solution for IBM PG serial port
MAX240 +5 5/5 4 1.0 Yes — 120 DiP or flatpack package
MAX241 (MAX211}) +5 455 4 1.00.1) Yes — 120 Complete IBM PC serig! pott
MAXZ242 +5 22 4 (O] Yas v 200 Separate shutdown and enable
MAX243 +5 2f2 4 01 No —— 20C Open-line detaction simplifies cabling
MAX244 +5 :ale 4 1.0 No — 120 High slew rate
MAX245 +5 g/1c 0 — Yes v 120 High slew rate, int. caps, two shutdown rmoaodes
MAX246 +5 8/10 0 — Yes v 120 High stew rate, int. caps, three shutdown modes
MAX247 +5 82 0 — Yes v 120 High slew rate, int. caps, nine operating modes
MAX248 +5 8/8 4 1.0 Yes v 120 High slew rate, selective half-chip enables
MAXZ49 +5 8/10 4 1.0 Yes v 120 Available in guad flafpack package
MAXLW Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website al www.maxim-ic.com.
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+5V-Powered, Multichannel RS-232

ST — (R [N I
Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A]233A12421243
Supply Voltage (Voo ... ~0.3V o +6Y 20-Pin Piastic DIP (derate 8.00mW/°C above +70°C) .
tnput Voltages 16-Pin Narrow SO (derate 8.70mW/°C above +70°C)..
TiN--- LA03Vi (Vcc C.3V) 16-Pin Wide SO (derate 9.52mW/°C ahove +70°C)
Rin (Except MAX220) 230V 18-Pin Wide S0 (derate 9.52mW/°C above +70°C)
RINIMAXZ20) e e +25V 20-Pin Wide 30 (derate 10.00mW/°C above +70°C)....
TouT (Except MAX220) (NOE 1) .oriee e +15V 20-Pin SS0F (derate 8.00mW/°C above +70°C) .........
TOUT (MAXZ20) ..ot +13.2v 18-Pin CERDIP (derate 10.00mW/°C above +70°C)
Qutput Voltages 18-Pin CERDIP (derate 10.53mW/°C above +70°C)
T OUT et 15V Operating Temperature Ranges
ROUT vt 03V to (Vcc + 0.3V) MAXZ_ _AC__ MAXZ2_ _C e
Driver/Receiver Output Short Circuited to GND......... Continuous MAXZ__AE__ MAXZ2_ _E
Continuous Power Digsipation (Ta = +70°C) MAXZ __AM__ MAXZ2 M

16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mwW Storage Temperature Range
18-Pin Plastic DIP {derate 11.11mW/°C above +70°C)....889mW

Note 1: Input voltage measured with ToyT in high-impedance state, SHDN or Voo = OV.

Note 2: For the MAX220, V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.

Lead Temperaiure (soldering, 10s)

440mwW
.BOBmW
7B2mw
762mw
800mwW

.640mw

800mw
842mw

0°C to +70°C
-40°C to +85°C

=550 to +125°C

-.-B5°C to +1680°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage 1o the device. These are stress ratings onfy, and funciional
operation of the device at these or any other condifions beyond those indicated in the operational sections of the specifications is not implied. Exposure io
absolute maximum rating conditions for extended perfods may affect device reliabilify.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = 0.330F, Ta = TMin to Tvax. unless otherwise noted.)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
' Output Voltage Swing All transmitter outputs loaded with 3k to GND £5 +8 v
Input Legic Threshold Low 1.4 0.8 \'
. All devices except MAX220 2 1.4
Input Legic Threshold High v
put Logt @ MIAX220: VGG = 5.0V 24
Logic Pull-Up/inbut Current All except MAX220, normal operation 5 40 A
- [¥] ) —
9 pNput Lz SHDN = OV, MAX222/242, shutdown, MAX220 001 1 H
Voo = 5.5V, SHDN = 0V, V =+ R 242 +0.01 10
Cutput Leakage Current cC _HD QuT = +15V, MAX222). = = PA
Voo = SHDN = OV, Vourt = £15V +0.01 +10
Data Rate 200 116 kbps
Transmitter Qutput Resistance Voo = V+ = V- =0V, Vour = +2V 300 10M Q
Output Short-Circuit Current Yoyt = OV +7 +22 mA
RS-232 RECEIVERS
FH5-232 Input Voltage Operating Range +30 Y
All except MAX243 R2)y 0.8 1.3
RS-232 Input Threshold Low Voo =5V Y
but Thresho cC MAX243 Rz (Note 2) 3
All except MAX243 R2 1.8 2.4
FS-232 Input Tnreshold High Ve = 5V N N y
MAX243 R2) {Note 2) -0.5 -0.1
) All except MAX243, Voo = 8Y, no hysteresis in shan. 0.2 0.5 1
RS-232 Input Hysteresis v
put Ty NAXZA3 3
R3-232 Input Resistance 3 5 7 kQ
TTL/CMGS Output Voltage Low louT = 3.2mA 0.2 0.4 v
TTLWCMGS Qutput Voltage High tour = -1.0mA 35 Veo-02 ¥
. Seurcing Yoyt = GND -2 -10
TTL/CMOS Quiput Short-Circuit Current — ma
L P Shrinking Vour = Voo 10 30
2 MAXIM




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Voo = +3V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047uF, C2-C4 = D.33uF, Ta = T to Tax, uniless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SHON = Vo or BN = Vg (SHDN = 0V for MAX222), 10
TTLCMOS Output Leakage Current OV £ VouT < Voo +0.05 + HA
EN Input Threshold Low MAX242 1.4 0.8 v
EN Input Threshold High MAX242 2.0 1.4 %
Operating Supply Voitage 45 55 v
MAX220 0.5 2
No load
Voo Supply Gurrent (SHDN = Veo). MAX222/232A/233//242/243 4 10 A
Figures 5, 6, 11, 18 3kQ load MAX220 12
both inputs MAX222/232A/3334/242/243 15
Ta = +25°C C.1 10
Ta =0°Cio +70°C 2 50
hutdown Supply Current MAX222/242 A
Shutdown Supply & Ta = -40°C 10 185°C 3 g0 | F
Ta =-55°C to +125°C 35 100
SHON Input Leakage Current MAXZ22/242 +1 HA
SHDN Threshold Low MAX222/242 1.4 0.8 Y
SHDN Threshold High MAX222/242 20 1.4 Y
Cr. = 50pk to 2500pF,
Ri = 30 to 7k, MAX222/232A/233A/242/243 8 12 30
Transition Slew Rate Voo =5V Ta = +25°C, Vius
measured-from +3V- MAX220 15 3 30
to -3V or -3V to +3V
MAX222/232A/233A/242/243 1.3 3.5
Transmitter Propagation Delay tPHLT MAXZZD 2 0
TLL to RS-232 (Normat Operation), s
Figure 1 —_—— MAXZ222/232A/233A/242/243 1.5 35
H MAX220 5 10
; MAX222/232A/233A/242/243 0.5 1
Receiver Propagation Delay PHLR NAXD20 06 3
- TLL {(Normal Operation), .
Eizuszgm ( peration) ) NIAX222/232//233A]24 21243 06 7 He
PLHA NIAX220 08 3
Receiver Propagation Delay tPHLS MAX242 G5 10 .
RS-232 to TLL {Shutdown), Figure 2 [tpirs ViAX242 25 10 H
Receiver-Output Enable Time, Hgure 3 | ter MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | iR MAX242 160 500 ns
Transmitter-Output Enable Time ' MAX222/242, 0. 1uF caps 250 s
(SHDN Goes High), Figure 4 ET (includes charge-pump start-up) H
Transmitter-Output Disable Time
{SHDN Goes Low), Figure 4 ot MAX222/242, C.1F caps 600 ns
Transmitter + to - Propagation t -t MAX222/232A/233A/242{243 300
Delay Difference (Normal Operationy | 7T~ HFLHT MAX220 3000 ns
Receiver + to - Propagation ; -t MAX222/232A/233A/242/243 100
Delay Difference {Normal QOperation) PHLR = IPLHR MAX220 2065 ns
Note 3: MAX243 R2puT is guaranteed to be low when R2jy is = OV or is floating.
AKX 3
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General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
° Kelvin, as the user is not required to subtract a large
consiant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or trimming to provide typicai accuracles of #%4°C
at room temperature and +34°C over a full 55 to +150°C
temperature range. Low cost is assured by tiimming and
calibration at the wafer level. The LM35’s low output imped-
ance, linear output, and precise inherent calibration make
interfacing fo readout or control circuitry especially easy. It
can be used with single power supplies, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a —55° fo +150°C temperature range,
while the LM35C is rated for 2 —40" to +110°C range (—10°
with improved accuracy). The LM35 series is available pack-

&National Semiconducior

November 2000

Precision Céntigrade Temperature Sensors

aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plasfic TO-92 transistor package. The |LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.

Features

m Calibrated directly in ° Celsius (Centigrade)
u Linear + 10.0 mV/°C scale factor

0.5°C accuracy guaranteeable (at +25°C)
Rated for full -55° to +150°C range
Suitable for remote applications

Low cost due to wafer-level frimming
Operates from 4 to 30 volis

Less than 60 pA current drain

Low self-heating, 0.08°C in still air
Nonlinearity only £%4°C typical

Low impedance output, 0.1 Q for 1 mA load

Typical Applications

+Y¥5
{4V 70 20V}
| OUTPUT
Lm35 0 mV +10.0 m¥/°C

DS00S516-3

FIGURE 1. Basic Centigrade Temperature Sensor
{+2°C to +150°C)

LM35 Your

_l_ R1

—Vs
DS005516-4
Choose Ry = -Vg/50 pA
W our=+1,500 mV at +150°C
= +250 mY at +25°C
= -550 mV at ~55'C

FIGURE 2. Full-Range Centigrade Temperature Sensor

© 2000 National Semiconducior Corporation DS005516

www.national.com
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LM35

Connection Diagrams

TO-46
Metal Can Package*

“Case is connected to negative pin (GND)

Order Number LM35H, L M35AH, LM35CH, LM35CAH or
LM35DH
See NS Package Number HO3H

TO-92
Plastic Package

BOTTOM VIEW
DS005516-2

Order Number LM35CZ,
LM3S5CAZ or LM35DZ
See NS Package Number Z03A

S0-8
Small Outline Molded Package

Your =1 ~ s [~ *¥s

N.C. =] 2 7—NC.

NG —3 & NC.

GND = 4 5| N.C.

DSpos516-21

N.C. = No Connection
Top View
Order Number LM35DM

See NS Package Number MOBA

TO-220
Plastic Package*

O

LM
350T

*Vg Vout
¢ DS005516-24
*Tab is connected fo the negative pin (GND).
Note: The LM3SDT pinout is different than the discontinued LM35DP.
Order Number LM35DT
See NS Package Number TAO3F

www.national.com




Absolute Maximum Ratings (vote 10) T0O-92 and TO-220 Package,

GEW

If Military/Aerospace specified devices are required, (Soldering, 10 seconds) 260°C
please contact the National Semiconductor Sales Office/ SO Package (Note 12)
Distributors for avaitability and specifications. Vapor Phaze {60 550)0!’“13) 215°C
Infrared (15 seconds 220°C
Supply Voltage BV g, Suscep:ibility (Note 11) 2500V
Output Voltage 6V ta ~1.0V Specified Operating Temperature Range: Tyyn 10 T
Qutput Current 10 mA {Note 2) ~
Storage Temp.; LM35, LM35A -65'C to +150°C
TO-46 Package, —60°C to +180°C LM35C, LM35CA -40°C to +110°C
TO-92 Package, —60°C to +150°C LM350 0°C to +100°C
S0-8 Package, -65°C to +150°C
TO-220 Package, -65°C to +150°C
Lead Temp.:
TO-46 Package,
{Soldering, 10 seconds) 300°C
Electrical Characteristics
{Notes 1, 6)
LM35A LM35CA
Parameter Conditions Tested Design Tested Design Units
Typical Limit Limit Typical Limit Limit (Max.)
{Note 4) (Note 5) {Note 4) {Nocte 5}
\couracy T A=+25°C 0.2 0.5 +0.2 0.5 C
Note 7} T A=—10°C +0.3 0.3 £1.0 ‘C
T A=Taaax 0.4 1.0 0.4 +10 C
T a=Tanm 104 1.0 0.4 15 °C
Jonlinearity T ST a<Tmax X018 +0.35 +0.15 +0.3 °C
Note 8)
sensor Gain T anST AT max +10.0 +9.9, +10.0 +9.9, mvi/"C
Average Slope} +10.1 +10.1
.oad Reguiation T o=125°C 104 10 04 +1.0 mV/mA
Note 3) 0<l, <1 mA T =T aSTarax 0.5 30 0.5 30 mV/imA
.ine Regulation T A=+25°C +£0.01 £0.056 +0.01 +0.05 mviv
Note 3) AV<Y <30V *0.02 201 +0.02 +0.1 mv/iv
Juiescent Current V g=+0V, +25°C 56 67 56 67 pA
Note 9) V g=+5V 105 131 [ 4| 114 A
V g=+30V, +25°C 56.2 68 56.2 68 MA
V g=+30V 105.5 133 91.5 116 WA
>hange of 4V <30V, +25°C 0.2 1.0 0.2 1.0 HA
Auiescent Current 4V <30V 0.5 2.0 0.5 2.0 pA
Note 3)
“emperature +0.39 +0.5 +0.39 +0.5 pASC
Joefficient of
Juiescent Current
Ainimum Temperature | In circuit of +1.5 +2.0 +1.5 +2.0 C
or Rated Accuracy Figure 1, 1_ =0
.ong Term Stability T ;=Thax, for +0.08 +0.08 T
1000 hours

www.nationai.com
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PIC Coding

#include <16F877A.h>
#device ADC=8

#fuses XT, NOWDT, NOPROTECT, NOPUT,

NOBROWNOUT, NOLVP

#use delay (clock=4000000)

#include <L.CD.C>

#include <string h>

#use rs232(baud=1200, xmit=PIN C6,
rev=PIN_C7)

float adcValuel;
float voltagel;
float temperature;
float adcValue2;
float voltage?2;

void main( )

{

setup_adc_ports(ALL_ANALOG);
setup_adc(ADC CLOCK INTERNAL);

while (1)

set_adc_channel(();

delay_us(30);

adcValuel=read adc();
delay_us(30);

voltagel= 5.000*adcValuel/255.000;

set_adc_channel(1);

delay_us(30);
adcValue2=read_adc();

voltage2= 5.000*adcValue2/255.000;

temperature=voitage2/0.01;

led_init();

led_pute(nf);

led gotoxy(1,1);
led_putc{"Room Temperature:™);

led_gotoxy(1,2);

printf{lcd_putc, "%f", temperature);
led _gotoxy(9,2);

led_pute(" deg C ™)

if(adeValue1>102)
{

output_high({pin_EO0);
putchar(65);

ifladcValue2>12.75)

{
output_high(pin_E1);
putchar(67);

}

else if(adcValue2<12.24)

{
output_high(pin_E2);
putchar(68);

H

}

else

{
output_low(pin_EO0);
putchar(66);

h

delay_ms(2000);

H

H
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Public Class Form}
Inherits System. Windows.Forms.Form

#Region " Windows Form Designer generated code ™

Public Sub New()
MyBase. New()

*This call is required by the Windows Form Desiguner,
InitializeComponent()

'Add any initialization after the InitializeComponent(} call
End Sub

'Form overrides dispose to clean up the component list.
Protected Overloads Overrides Sub Dispose(ByVal disposing As
Boolean)

If disposing Then

If Not {components Is Nothing) Then

components, Dispose()

End If

End If

MyBase Dispose(disposing)

End Sub

"Required by the Windows Form Designer
Private components As System.ComponentModel. IContainer

NOTE: The following procedure is required by the Windows
Form Designer

Tt can be modified using the Windows Form Desigaer.

'Do not modify it using the code editor.

Friend WithEvents tctrContent As

System. Windows.Forms. TabControl

Friend WithEvents tpgGeneral As

System. Windows.Forms. TabPage

Friend WithEverits tpgRoof As System. Windows.Forms. TabPage
Friend WithEvents tpgwall As System.Windows.Forms. TabPage
Friend WithEvents tpgwindow As

System. Windows.Forms.TabPage

¥riend WithEvents prgOccupancy As

System. Windows.Forms.TabPage

Friend WithEvents tpgEquip As

System. Windows.Forms. TabPage

Friend WithEvents tpgresult As System. Windows.Forms. TabPage
Friend WithEvents bmQuit As System_Windows.Forms.Burton
Friend WithEvents binreset As System. Windows.Forms.Button
Friend WithEvents IstSolarTime As

System. Windows Forms.ListBox

Friend WithEvents Labell As Sysiem. Windows.Forms.Label
Friend WithEvents txtIndoor As

Systém. Windows. Forms. TextBox

Friend WithEvents txtOutdoor As

System. Windows.Forms. TextBox

Friend WithEvents Label2 As System.Windows.Forms.Label
Friend WithEvents Label3 As Systern. Windows.Forms.Label
Friend WithEvents IstRoofCons As

System. Windows.Forms.ListBox

Friend WithEvents Labeld As System. Windows.Forms_Label
Friend WithEvents Label5 As Systemn. Windows, Forms.Label
Priend WithEvents GroupBox!1 As

System. Windows.Forms.GroupBox

Friend WithEvents Label6 As System. Windows.Forms Label
Friend WithEvents Label7 As System. Windows Forms.Labet
Friend WithEvents Label8 As System. Windows.Forms. Labet
Friend WithEvents Label9 As System Windows.Forms.Label
Friend WithEvents Label10 As System. Windows,Forms. Label
Friend WithEvents txtRLength As

System. Windows. Forms. TexiBox

Friend WithEvents txtRWidth As

System. Windows.Forms. TextBox

Friend WithEvents Labelt1 As System. Windows.Forms. Labei
Friend WithEvents choWallCons As

System. Windows.Forms.ComboBox

Friend WithEvents Label12 As System. Windows.Forms.Label
Friend WithEvents xtWlength As

System. Windows. Forms. TextBox

Friend WithEvents txtWWidth As

System. Windows. Forms. TextBox

Friend WithEvents Labell3 As System. Windows.Forms.Label
Friend WithEvents Labell4 As System. Windows.Forms.Label
Friend WithEvents Labell5 As Systern. Windows.Forms. Label
Friend WithEvenis Labell6 As System. Windows.Forms.Label
Friend WithEvents cboWDireciion As

System. Windows.Forms.ComboBox

Friend WithEvents Labell 7 As System. Windows.Forms, Label
Friend WithEvents Labcl18 As System. Windows.Forms. Labet
Friend WithEvents Label19 As System. Windows. Forms.Label
Friend WithEvents choWinType As

System. Windows.Forms.ComboBox

Friend WithEvents GroupBox2 As

System. Windows. Forms.GroupBox

Friend WithEvents rboClear As

Sysiem. Windows.Forms.RadioButten

Friend WithEvents rbeSC As

System. Windows. Forms.RadioButton

Friend WithEvents thoNoSC As

System. Windows.Forms.RadioBution

Friend WithEvents thoHeatAbs As

System, Windows, Forms. RadioButton

Friend WithEvents Label20 As System. Windows.Forms.Label
Friend WithEvents GroupBox3 As

Svstem. Windows. Forms GroupBox

Friend WithEvents rboNoShade As

Swystem. Windows Forms. RadioButton

Friend WithEvents rboBlinds As

System. Windows, Forms.RadioBuiton

Friend WithEvents Label21 As System. Windows. Forms, Label
Friend WithEvents cboWinDirection As

System. Windows. Forms.ComboBox

Friend WithEvents Label22 As System. Windows.Forms.Label
Friend WithEvents Label23 As System. Windows.Forms.Label
Friend WithEvents Label24 As Systemt, Windows Forms. Label
Friend WithEvents Label25 As System. Windows. Forms.Label
Friend WithEvents Label26 As System. Windows.Forms.Label
Friend WithEvents Label27 As System. Windows.Forms.Label
Friend WithEvents Label28 As System. Windows. Forms Label
Friend WithEvents txtWinWidth As

System. Windows.Forms. TextBox

Friend WithEvents txtWinLength As

System. Windows. Forms. TextBox

Friend WithEvents Label2$ As System. Windows.Forms.Label
Friend WithEvents Eabel30 As Systems. Windows.Forms.Label
Friend WithEvents Label31 As System. Windows.Forms.Label
Friend WithEvents txfNoPeople As

System. Windows. Forms_TextBox

Friend WithEvents choTypeAct As

System. Windows.Forms.ComboBox

Friend WithEvents Label32 As System. Windows. Forms.Label
Friend WithEvents Label33 As System. Windows. Forms.Label
Friend WithEvents txtComp As System. Windows. Forms. TextBox
Friend WithEvents Label34 As System. Windows.Forms.Eabel
Friend WithEvents GroupBox4 As

System. Windows.Forms.GroupBox

Friend WithEvents rthoStandby As

System. Windows. Forms. RadicButton

Friend WithEvents rbofulicomp As

System. Windows.Forms. RadioButton

Friend WithEvents Label35 As System. Windows.Forms.Label



Friend WithEvents Label36 As System. Windows.Forms. Label
Friend WithEvents tdtOthers As
System. Windows.Forms.TextBox
Friend WithEvents Label37 As System. Windows Forms. Label
Friend WithEvents Label38 As System. Windows.Forms. Labei
Friend WithEvenis Label39 As System. Windows.Forms.Label
Friend WithEvents Label40 As System.Windows.Forms, Label
Friend WithEvents Labecl41 As System. Windows_Forms.Label
Friend WithEvents Label42 As System. Windows. Forms.Label
Friend WithEvents Label43 As System. Windows.Forms, Label
Friend WithEvents Label44 As System Windows. Forms.Label
Friend WithEvents Label45 As System. Windows.Forms.Label
Friend WithEvents Label46 As System Windows Forms.ELabel
Friend WithEvents Label48 As System. Windows. Forms.Label
Friend WithEvents Labeld9 As System Windows.Forms.Label
Friend WithEvenis btnNext1 As System. Windows.Forms.Button
Friend WithEvenis btinBack2 As System. Windows.Forms. Button
Friend WithEvents binNext2? As System. Windows.Forms. Button
Friend WithEvents binBack3 As System. Windows Forms.Button
Friend WithEvents btnNext3 As System. Windows.Forms Button:
Friend WithEvents binBack4 As System, Windows.Forms.Button
Friend WithEvents binNextd As System. Windows.Forms.Buiton
Friend WithEvents binBack5 As System. Windows.Forms.Button
Friend WithEvents bmNext5 As System, Windows Forms. Button
Friend WithEvents btnBack6 As System. Windows.Forms. Button
Friend WithEvents bnCalculate As
System. Windows_ Forms. Button
Friend WithEvents bmBack7 As System. Windows.Forms. Button
Friend WithEvents txtQwall As System. Windows.Forms. TextBox
Friend WithEvents txtQRoof As
System. Windows Forms. TexiBox
Friead WithEvents txtQwindow As
System. Windows.Forms. TextBox
Friend WithEvents tetQoccupancy As
System. Windows.Forms. TextBox
Friend WithEvents (xtQeguip As
System, Windows.Forms. TextBox
Friend WithEvents txtQtotal As System. Windows Forms. TextBox
Friend WithEvents txtQKW As System. Windows.Forms. TextBox
Friend WithEvents Label50 As System.Windows.Forms.Label
Friend WithEvents Labeld7 As System. Windows.Forms. Label
Friend WithEvents Label5 As System. Windows.Forms.Label
<System.Diagnostics. DebuggerStepThrough()> Private Sub
InitializeComponent()

Me tctrContent = New Systern. Windows. Forms. TabControl
Me.ipgGeneral = New System. Windows.Forms. TabPage

~ Me Label23 = New System. Windows.Forms.Label
Me.Label22 = New System. Windows.Forms. Label
Me.Labell9 = New System. Windows.Forms.Label
Me.btmNext] = New System. Windows.Forms. Button
Me Labei3 = New System.Windows.Forms.Label
Me.Label2 = New System. Windows.Forms.Label
Me. ixtOutdoor = New System. Windows.Forms. TextBox
Me.ixtlndoor = New System. Windows.Forms. TextBox
Me Labell = New System. Windows.Forms.Label
Me.IstSolarTime = New System. Windows.Forms. ListBox
Me.tpgRoof = New System. Windows.Forms. TabPage
Me . Label10 = New System. Windows.Forms.Label
Me.Label9 = New System. Windows.Forms.Label
Me.Label8 = New Systeiir. Windows.Forms.Label

‘Me,Label7 = New System. Windows.Forms.Label
Me. txtRWidth = New System, Windows.Forms. TextBox
Me.txtRLength = New System. Windows.Forms. TexiBox
Me.Label6 = New System. Windows Forms.Label
Me.Label5 = New System. Windows.Forms. Label
Me.binBack2 = New System. Windows Forms Button
Me.btinNext2 = New System. Windows. Forms.Button
Me.Label4 = New System. Windows.Forms.Label
Me IstRoofCons = New System. Windows.Forms. ListBox
Me.GroupBox1 = New System. Windows. Forms.GroupBox

Me.rboNoSC = New System. Windows. Forms RadioButton
Me.rboSC = New System. Windows.Forms RadioButton
Me.tpgwall = New System, Windows.Forms. TabPage
Me.Label17 = New System. Windows. Forms.Label

Me, choWDirection = New System. Windows. Forms ComboBox
Me.Label16 = New System. Windows Forms.Label

Me Labell5 = New System. Windows.Forms.Label
Me.Label14 = New System. Windows. Forms.Label
Me.Labell3 = New System. Windows.Forms. Label
Me.xtWWidth = New System, Windows.Forms. TextBox

Me. txtWlength = New System. Windows.Forms. TextBox
Me.Label12 = New System. Windows. Forms.Label
Me.cboWallCons = New System. Windows.Forms.ComboBox
Me.Labelll = New System, Windows.Forms. Label
Me.binBack3 = New System. Windows.Forms.Butfon
Me.binNexi3 = New System. Windows.Forms.Button
Me.tpgwindow = New System. Windows.Forms. TabPage
Me.Label25 = New System. Windows.Forms.Label

Me Label26 = New System. Windows.Forms,Labei
Me.Label27 = New System. Windows.Forms.Label

Me Label28 = New System. Windows.Forms.Label

Me txtWinWidth = New System. Windows Forms, TextBox
Me.etWinLength = New System. Windows. Forms_TextBox
Me Label24 = New System. Windows Forms.Label
Me.Label21 = New Systern. Windows.Forms. Label
Me.cboWinDirection = New System, Windows. Forms.ComboBox
Me.GroupBox3 = New System. Windows.Forms.GroupBox
Me.rboBlinds = New System. Windows.Forms RadioButton
Me.rboNoShade = New System. Windows.Forms.RadioButton
Me.Label20 = New System. Windows.Forms.Label
Me.choWinType = New System, Windows.Forms.ComboBox
Me.Label18 = New System.Windows. Forms_Label
Me.bnBack4 = New System. Windows.Forms.Button
Me.binNext4 = New System. Windows.Forms. Bufton
Me.GroupBox2 = New System. Windows.Forms GroupBox
Me.rboHeatAbs = New System. Windows.Forms.RadioBiitton
Me.1boClear = New System.Windows.Forms.RadioButton
Me.prgOccupancy = New System. Windows. Forms. TabPage
Me.choTypeAct = New System. Windows. Forms.ComboBox
Me.ixiNoPeople = New System. Windows_Forms. TextBox
Me.Label31 = New System. Windows.Forms.Label
Me.Labei30 = New System. Windows.Forms, Labet
Me.Label29 = New System. Windows.Forms.Label
Me.bmBack5 = New System. Windows.Forms.Button
Me.btnNext5 =New System. Windows. Forms.Buiton
Me.tpgEquip = New System. Windows.Forms. TabPage
Me.Label36 = New System. Windows.Forms.Label
Me.txtOthers = New System. Windows. Forms, TextBox
Me.Label35 = New System. Windows.Forms.Label
Me.GroupBox4 = New System. Windows. Forms. GroupBox
Me.rbofitlcomp = New System. Windows. Forms RadioButton
Me.rboStandby = New System. Windows.Forms RadioButton
Me.Label34 = New System. Windows.Forms. Label
Me.ixiComp = New System, Windows.Forms, TextBox
Me.Label33 = New System. Windows.Forms.Label

Me Label32 = New System. Windows. Forms.Label

Me. btnBacks = New Systern. Windows.Forms.Button
Me.bmCalculate = New System, Windows.Forms,Bution

Me tpgresult = New System. Windows.Forms. TabPage
Me.Label47 = New System.Windows_Forms.Label
Me.Label49 = New System. Windows.Forms.Label

Me QKW = New System, Windows. Forms. TextBox
Me.Label48 = New System. Windows.Forms.Label
Me.Labeld6 = New System. Windows Forms.Label
Me.Label45 = New System. Windows.Forms.Label
Me.Label44 = New System. Windows.Forms.Label
Me.Labeld43 = New System, Windows. Forms, Label
Me.Labeld2 =New System. Windows. Forms.Label
Me.Label4( = New System. Windows.Forms.Label

Me Label39 = New System. Windows.Forms.Label



Me.Label38 = New System. Windows.Forms.Label
Me.Label37 = New System. Windows.Forms.Label
Me.txtQtotal = New System. Windows_Forms, TextBox
Me.txtQequip = New System. Windows.Forms. TextBox
Me.txtQoccupancy = New System. Windows.Forms. TextBox
Me.xtQwindow = New System. Windows. Forms. TextBox
Me. ixtQRoof = New System, Windows. Forms. TextBox
Me.txtQwall = New System. Windows.Forms. TextBox
Me.btnBack7 = New System. Windows . Forms. Button
Me.Labei4! = New System. Windows Forms Label
Me.btnQuit = New System. Windows.Forms.Button
Me.btnreset = New System. Windows.Forms.Button

Me. Label30 = New System. Windows.Forms.Label
Me.Label51 =New System. Windows.Forms.Label
Me.tetrContent. SuspendLayout()

Me.tpgGeneral. SuspendLayout(}

Me.tpgRoof SuspendLayout()
Me.GroupBox].SuspendEayout(}
Me.tpgwail . SuspendLayout()
Me.ipgwindow.SuspendLayout()
Me.GroupBox3.SuspendLayout(}
Me.GroupBox2.SuspendLayout()
Me.prgCccupancy.SuspendLayout(}
Me.tpgEquip.SuspendLayout(
Me._GroupBox4.SuspendLayout()
Me.ipgresult.SuspendLayout()

Me.SuspendLayout()

"tetrContent

Me.tctrContent Controls. Add(Me.tpgGeneral)

Me tetrContent. Controls. Add(Me.tpgRoof)
Me.tctrContent. Controls. Add(Me. tpgwall)

Me.ictrContent Controls. Add(Me.tpgwindow)
Me.tctrContent. Controls. Add(Me.prgOccupancy)
Me.tctrContent.Conitrols. Add(Me. tpgEquip)
Me.tctrContent.Controls.Add({Me.tpgresult)

Me tetrContent. Location = New System.Drawing Point(32, 80)
Me tctrContent Name = "tctrContent”

Me.tctrContent Selectedindex =0

Me.tctrContent. Size = New System.Drawing Size(496, 312)
Me.tctrContent. Tablndex = 0

"tpgGeneral

Me.tpgGeneral. BackColor =

System.Drawing Color.LavenderBlush

Me tpgGeneral.Controis. Add{Me.Label23)
Me.tpgGeneral. Controls. Add(Me.Label22)
Me.tpgGeneral Controls Add(Me.Label19)
Me.tpgGeneral.Controls. Add{Me.binNext1)
Me.tpgGeneral. Controls. Add(Me.Label3)
Me.tpgGeneral.Controls. Add(Me.Label2)
Me.tpgGeneral. Controls. Add{Me. txtOutdoor)
Me.tpgGeneral.Conirols. Add(Me. xtIndoor)
Me.tpgGeneral.Controls. Add(Me. Label1)
Me.tpgGeneral. Controls. Add(Me.1stSolarTime)
Me.tpgGeneral Location = New System.Drawing.Point(4, 29)
Me. tpgGeneral Name = "tpgGeneral”

Me.tpgGeneral. Size = New System.Drawing. Size(488, 279)
Me.tpgGeneral Tablnndex = 0

Me.tpgGeneral. Text = "General"

TLabel23

Me Labei23 Location = New System.Drawing Point{384, 144)
Me.Label23. Name = "Label23"

Me Label23.5ize = New System, Drawing Size(56, 24)
Me.Label23. TabIndex = 10

Me.Label23. Text = "Celcius"

'‘Labei22

Me.Label22.Location = New System,Drawing. Point(384, 72)
Me.Label22 Name = "Labef22"

Me.Label22 Size = New Sysiem.Drawing.Size(56, 24)
Me.Labei22 Tablndex =9

Me.Label22.Text = "Celcius™

'Labell9

Me.Label19.Font = New System. Drawing. Font("Microsoft Sans
Serif®, 9.75!, System.Drawing. FontStyle.Underline,
System.Drawing GraphicsUnit. Point, CType(0, Byte))
Me.Label19.Location = New System, Drawing Point(24, 16)
Me,Label19.Name = "Label 19"

Me.Label19.Size = New System.Drawing. Size(104, 16)
Me.Labell9. Tablndex = 8

Me.Labell9, Text = "General Details "

"btnNexil

Me.btnNexti.BackColor = System. Drawing. Color.SandyBrown
Me.btnNextl.Location = New System.Drawing.Point(408, 248)
Me binNext]l.Name = "binNext1"

Me binNext] Size = New System Drawing. Size(72, 24)
Me.btnNextl. Tablndex = 6

Me.binNext1. Text = "Next"

"Label3

Me.Label3. Font = New System. Drawing. Font("Trebuchet MS",
9.75!1, System.Drawing. FontStyle Bold,

System. Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.Label3.Location = New System.Drawing. Point(216, 112)
Me.Label3. Name = "Label3"

Me Label3.Size = New System. Drawing.Size(232, 24)

Me Label3.TabIndex = 5

Me.Label3.Text = "Outdoor Temperature {Celcius):"”

‘Label2

Me Label2 Font = New System. Drawing Font{"Trebuchet MS",
9.75!, System.Drawing FontStyle.Bold,

System.Drawing GraphicsUnit. Point, CType(0, Byte))
Me.Label2.Location = New Systemn.Drawing. Point(216, 40)
Me Label2 Name = "Label2"

Me.Label2.Size = New System.Drawing. Size(224, 24)
Me.Label2 TabIndex = 4

Me.Labei2. Text = "Indoor Temperature (Celcius) "

"txtOutdoor

Me.aOutdoor. Location = New System. Drawing. Point(216, 144)
Me.xtOutdoor. Name = "txtQutdoor"

Me.txtOutdoor. Size = New System.Drawing. Size(160, 25)

Me. xtOutdoor. Tablndex = 3

Me.mxtOutdoor. Text ="

‘xtIndoor

Me.txtIndoor.Location = New System.Drawing Point(216, 72)
Me.txtIndoor.Name = "txtIndoor"

Me.txtIndoor. Size = New System.Drawing, Size(160, 25)
Me.txtIndoor Tablndex =2

Me.txtIndoor. Text = ""

‘Labetl

Me. Labell.Location = New System.Drawing.Point(32, 40)



Me.Labell Name = "Label1"

Me Labell.Size = New System.Drawing Size(104, 24}
Me. Labell. TabIndex = 1

Me.Labell. Text = "Solar Time "

"IstSolarTime

Me.IstSolarTime. Font = New System, Drawing Font("*Trebuchet
MS", 9,751, System.Drawing FontStyle.Bold,
System.Drawing.GraphicsUnit Point, CType(0, Byie))
Me.IstSolarTime. ItemHeight = 18

Me IstSolarTime. items. AddRange{New Object() {"0100",

(200", "0300", "0400", "0500", "0600", "0700", "0800", "(900",
*1000", "1100", "1200", "1300", "1400", "1500", "1600, "1700",

18007, "1900", "2000", "2100", “2200", "2300", "2400"})
Me.IstSolarTime.Location = New System.Drawing Point(32, 64}
Me.lstSolarTime. Name = "IstSolarTime"

Me IstSolarTime.Size = New System.Drawing Size(104, 130)
Me 1stSolarTime Tabindex = ¢

‘tpgRoof

Me.tpgRoof BackColor = System.Drawing, Color. LavenderBlush
Me.tpgRoof Controls. Add(Me Label 10)
Me.tpgRoof . Controls. Add(Me.Label9)
Me.ipgRoof.Controls. Add(Me.Label8)
Me.tpgRoof. Controls Add(Me.Label 7)
Me.ipeRoof Controls Add(Me.txtR Width)
Me.tpgRoof Controls. Add(Me. txtRLength)
Me.tpgRoof.Conirols. Add{Me.Iabel6)
Me.tpgRoof Controls. Add(Me.Label 53}
Me.tpgRoof. Controls. Add(Me.binBack2)
Me.tpgRoof Controls. Add(Me.btnNexi2)
Me.tpgRoof Controls. Add(Me. Labeld)

Me tpgRopf.Controls. Add(Me. IstRoofCons)
Me.tpgRoof Controls. Add(Me.GroupBox1)

Me.tpgRoof Location = New System Drawing Poini(4, 22)
Me.tpgRoof Name = "tpgRoof”

Me.tpgRoof Size = New System.Drawing.Size(488, 286)
Me.tpgRoof Tablndex = 1

Me.tpgRoof Text = "Roof”

"Labeil0

Me.Label10.Location = New System.Drawing Point(400, 168)
Me.Label10.Name = "Label 10"

Me.Label10.Size = New System. Drawing. Size(64, 24)
Me.Label10.Tablndex = 18

Me. Label10. Text = "meter”

'Labei9

Me Label9. Location = New System.Drawing.Point(400, 136)
Me Label9 Name = "Label9"

Me.Label9.Size = New System.Drawing. SIZC(56 24)
Me.Label9. TabIndex = 17

Me.Label9.Text = "meter"

'LabeIS

Me.Label8. Location = New System Drawing. Point(256, 168)
Me Label8 Name = "Label§”

Me . Label8.Size = New System Drawmg Size(64, 24)
Me.Label8. Tablndex = 16"~

Me Label8. Text = " Width ="

‘Label?

Me.Label7. Location = New System Drawing. Point(256, 136)
Me.Label7 Name = "Label7"

Me.Label7.Size = New System. Drawing.Size(64, 24)
Me.Label7. TabIndex = 15
Me.Label7 Text = "Length .*

'‘xtRWidth

Me. txtR Widih.Location = New System Drawing Poini(320, 168)
Me.txtR Width.Name = "txtRWidth"

Me txtR Width.Size = New System.Drawing Size(72, 25)
Me.xtRWidth. TabIndex = 14

Me. bR Width. Text = ""

‘txtRLength
f

Me txtRLength.Location = New System. Drawing.Point(320, 136)
Me.txtRLength Name = "xtRLength"

Me.txtRLength. Size = New System. Drawing. Size(72, 25)
Me.eaRLength. Tabindex = 13

Me.xtRLength, Text ="

'‘Label6
Me Label6 Font = New System.Drawing, Font("Microsoft Sans

Serif”, 8.25), System.Drawing FontStyle. Undetline,
System.Drawing.GraphicsUnit. Point, CType(0, Byte))

Me.Label6.Location = New System Drawing Point(256, 112)

Me Label6 Name = "Label6”

Me.Label6.Size = New System.Drawing.Size(104, 16)
Me.Label6. Tablndex = 12

Me.Label6. Text = "Ceilig Size (meter)"

'LabelS

Me.Labet5 Font = New System Drawing, Font("Microsoft Sans
Serif", 8.251, System.Drawing. FontSiyle. Underline,
System.Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.Label5.Location = New System.Drawing.Point(32, 112)
Me.Label5. Name = "Label 5"

Me.Label5.Size = New System Drawing.Size(192, 16)
Me.Label5. Tablndex = 10

Me.Label5. Text = "Ceiling Construction”

‘btnBack2

Me.binBack2 BackColor = System.Drawing.Color.SandyBrown
Me.binBack2.Lecation = New System. Drawing. Point(320, 248)
Me.binBack2. Name = "binBack2"

Me.btnBack2.Size = New System.Drawing.Size(72, 24)
Me.binBack?2. TabIndex =9

Me.btnBack2. Text = "Back"

‘btnNext2
Me . binNext2 BackColor = System.Drawing.Color. SandyBrown

Me.binNext2.Location = New System.Drawing Point(400, 248)
Me.binNext2 Name = "btnNext2"

.. Me. binNext2 Size = New System.Drawing Size(72, 24}

Me.btnNexi2 Tabindex = 8
Me.btnNext2, Text = "Next”

"Labei4

Me Label4.Font = New System.Drawing.Font("Microsoft Sans
Serif", 9.75!, System.Drawing FontStyle. Underline,
System.Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.Labeld. Location = New System.Drawing. Point(24, 16)
Me.Label4. Name = "Label4”

Me.Label4,Size = New System.Drawing Size(216, 16)
‘Me.Labeld, TabIndex = 1

Me.Labeld . Text = "Description Of Roof Construction"



'IstRoofCons

Me.IstRoofCons.ItemHeight = 20
Me.IstRoofCons. Items. AddRange(New Object() {"Steel sheet
with 1 in, ( or 2 in. ) insulation”, "4 in, heavyweight concrete",
"Roof terrace system”, "6 in. heavyweight concrete with 1 in. ( or
2 in. ) insutation"})

Me. IstRoofCons. Location = New System.Drawing Point(24, 40)
Me.IstRoofCorns Name = "IstRoofCons”

Me.IstRoofCons.Size = New System.Drawing Size(320, 44)
Me.IstRoofCons. Tabindex = 0

'‘GroupBox1

Me.GroupBox1.Controls, Add(Me.rboNoSC)
Me.GroupBox1.Controls. AddMe.rboSC)
Me.GroupBox1.Location = New System.Drawing. Point(32, 128)
Me.GroupBox1. Name = "GroupBox1"

Me.GroupBox1.Size = New System.Drawing. Size(216, 72)
Me.GroupBox1. Tabindex = 11

Me.GroupBox1.TabStop = False

thoNoSC

Me.rboNoSC. Location = New Systern. Drawing, Point(16, 40)
Me.rboNoSC Name = "rboNoSC"

Me.rboNoSC.Size = New System.Drawing. Size(160, 24)
Me.rboNoSC.TabIndex = 1

Me.rboNoSC.Text = "Without Suspended Ceiling"

'thoSC

Me.rboSC Checked = True

Me.rboSC.Location = New System Drawing Point(16, 16)
Me.rboSC Name = "rboSC"

Me.rboSC.Size = New System.Drawing.Size(192, 24)
Me.rboSC.Tablndex = 0

Me.rboSC.TabStop = True

Me.rboSC.Text = "With Suspended Ceiling"

‘tpgwall

Me.tpgwall.BackColor = System. Drawing. Color. LavenderBlush
Me.tpgwail.Controls. Add(Me. Label17)

Me.tpgwall Controls. Add(Me.cboWDirection)
Me.tpgwall Controls. Add(Me.Labei16)
Me.tpgwall. Controls. Add(Me.Label 1 5)
Me.tpgwall Controls. Add(Me.Label14)
Me.tpgwall Controls. Add(Me.Label13)
Me_tpgwall. Controls. Add(Me. catWWidth)
Me.tpgwall Controls. Add(Me.txtWiength)

Me tpgwall Controls, Add(Me.Labei12)
Me.tpgwall.Controls. Add(Me.cboWallCons)
Me.tpgwall. Controis. Add(Me Labeil1)
Me.tpgwatl. Controls. Add{Me binBack3)
Me.tpgwail Controls. Add(Me. btnNext3)

Me.tpgwall. Location = New System. Drawing. Point(4, 22)
Me.tpgwall Name = "tpgwali”

Me.tpgwall. Size = New System.Drawing. Size(488, 286)
Me.tpgwall. TabIndex = 2

Me.tpgwall. Text = "Wall"

‘Labell?

Me Labeli 7 Location = New System.Drawing.Point(32, 184)
Me.Labell7 Name = "Label1 7"

Me Label17.Size = New System.Drawing, Size(30, 16)
Me.Labell7 TabIndex =22

Me.Label1 7. Text = "Direction :"

t

‘cboWDirection
r

Me.cboWDirection Items. AddRange(New Object() {"North",
“North East”, "East", "Sonth East", "South", "South West",
"West", "North West™})

Me.cboWDirection.Location = New System.Drawing.Point(120,
176)

Me.cboWDirection.Name = "cboWDirection”
Me.cboWDirection.Size = New System.Drawing, Size(128, 28)
Me.choWDirection Tabindex = 21

‘Labell6

Me.Labell6.Location = New System.Drawing. Point(208, 144)
Me.Label16.Name = "Label16"

Me Labell6.8ize = New System.Drawing.Size(48, 24)
Me.Label16.Tablndex =20

Me.Label16.Text = "meter”

‘Label15

Me.Labell5. Location = New System.Drawing. Point(208, 112)
Me. Labell 5. Name = "Label 15"

Me.Labell5 Size = New System Drawing Size{48, 24)
Me.Label15. Tabindex = 19

Me. Labell 5. Text = "meter”

'Label14

Me.Labell4 Location = New System.Drawing Point{56, 152}
Me.Label14.Name = "Label 14"

Me.Label14.Size = New System.Drawing.Size(64, 16}
Me.Label14 Tabindex = 18

Me Label14.Text = "Width "

‘Labell3

Me.Labell3.Location = New System.Drawing. Point{48, 120}
Me.Label13 Name = "Label13"

Me.Label13.Size = New System.Drawing. Size(64, 24}
Me.Labell13.Tablndex =17

Me.Labell3.Text = "Length ;"

'xtWWidth

Me.xtWWidth.Location = New System.Drawing. Point(120, 144}
Me. txtWWidth.Name = "txtWWidth"

Me. xtWWidth Size = New System.Drawing. Size(80, 25)
Me.txtWWidth. Tabindex = 16

Me. itWWidth. Text =""

'txtWlength

Me. txitWlength I ocation = New System Drawing Point(120, 112)
Me. txtWlength.Name = "txtWlength”

Me.xtWlength Size = New System, Drawing. Size(80, 25)
Me.xtWlength Tabindex = 15

Me.titWlength. Text ="

Labell2

Me Labell2 Font = New System. Drawing Font("Microsoff Sans
Serif™, 8.251, System.Drawing.FontStyle.Underline,
System.Drawing. GraphicsUnit. Point, CTvpe(0, Byte))
Me.Labeli2.Location = New System.Drawing.Point(24, 88)
Me.Label12 Name = "Label 2"

Me.Labeli2.Size = New System.Drawing.Size{176, 16)
Me.Label12. TabIndex = 14

Me.Label12. Text = "Wall Size (meter)"
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‘cboWallCons

Me.cboWallCons.Jiems. AddRange(New Object() {"4 in. face
brick + ( light or heavyweight concrete block )", “Heavyweight
concrete wall + { finish }"})

Me.cboWallCons. Location = New System. Drawing. Point(24, 40)
Me.cboWallCons Name = "choWallCons"
Me.choWallCons.Size = New System.Drawing. Size(304, 28)
Me.cboWallCons. Tablndex = 13

'‘Labei11

Me.Labelil.Font = New System.Drawing.Foni("Microsoft Sans
Serif", 9.75), System. Drawing FontStyle. Underline,

System. Drawing. GraphicsUnit.Point, CType(0, Byte))
Me.Labell 1 Location = New System.Drawing, Point(24, 16)
Me.Labell 1 Name = "Labell1”

Me.1Labell1.Size = New System.Drawing.Size(200, 16)
Me.Labell 1. Tabindex = 12

Me. Labell1 Text = "Description Of Wall Construction”™

‘btnBack3

Me btnBack3.BackColor = System.Drawing. Color.SandyBrown
Me.btnBack3.Location = New System.Drawing.Point(320, 248)
Me.binBack3.Name = "btoBack3"

Me.binBack3.Size = New System.Drawing. Size(72, 24)
Me.bimBack3. TabIndex =11

Me. btnBack3. Text = "Back"

'btnNext3

Me.btaNext3. BackColor = System.Drawing.Color.SandyBrown
Me.btnNext3 Location = New System.Drawing. Point(460, 248}
Me.btnNext3. Name = "btmNext3"

Me.binNext3.Size = New System.Drawing.Size(72, 24)
Me.binNext3. Tablndex = 10

Me. btaNext3. Text = "Next"

‘tpgwindow

Me.tpgwindow.BackColor =

. System.Drawing.Color, LavenderBlush
Me.tpgwindow.Controls. Add(Me.Label25)
Me.tpgwindow.Controls. Add(Me. Label26)

Me. tpgwindow.Controls. Add(Me.Label27)
Me.tpgwindow.Controls. Add(Me.Labei28)
Me.tpgwindow.Controls. Add(Me.xtWinWidth)
Me.tpgwindow.Controls. Add(Me.txtWinLength)
Me.ipgwindow.Controls. Add(Me.Label24)
Me.tpgwindow.Controls. Add(Me.Label2 1)
Me.tpgwindow.Controls. Add(Me.choWmDirection)
Me.ipgwindow.Controls. Add(Me.GroupBox3)
Me.tpgwindow.Controls, Add{Me.Label20)
Me.tpgwindow.Controls. Add(Me.cboWinType)
Me.tpgwindow Controls. Add(Me.Label18)
Me.tpgwindow.Controls. Add(Me.btnBack4)
Me.tpgwindow.Controls Add(Me. btnNextd)
Me.tpgwindow.Controts. Add(Me.GroupBox2)
Me.tpgwindow.Location = New System.Drawing. Point(4, 22}
Me.tpgwindow Name = "tpgwindow"
Me.tpgwindow.Size = New System.Drawing.Size(488, 286)
Me.tpgwindow. Tabindex = 3

Me.tpgwindow. Text = "Window"

'Label25

Me.Label25 Location = New System.Drawing Point(368, 144)
Me.Label25.Name = "Label23"

Me.Label25.Size = New System. Drawing Size(48, 24)
Me.Label25 TabIndex = 31
Me.Label25. Text = "meter”

‘Label26

Me Label26.Location = New System.Drawing.Point(368, 112)
Me Label26 Name = "Label26"

Me. Label26.Size = New System.Drawing. Size(48, 24)
Me.Label26. Tabindex = 30

Me, Label26. Text = "meter”

'Label27

Me.Label27 Location = New Systern.Drawing Point(208, 144)
Me Label27 Name = "Label27"

Me.Label27.Size = New System.Drawing Size(64, 24)
Me.Label27. Tabndex =29

Me.Label27 Text = "Width :"

'Label28

Me. Labei28 Location = New System.Drawing Point(200, 112)
Me Label28.Name = "Labcl28"

Me. Label28 Size = New System.Drawing Size{64, 24)

Me Label28 TabIndex =28

Me.Labei28.Text = "Length :"

'otWinWidth

Me.txtWinWidth.Location = New System.Drawing. Point(288,
144

Me.txtWinWidth Name = "xtWinWidth"
Me.catWinWidth. Size = New System.Drawing.Size(72, 25)
Me.xtWinWidth. TabIndex = 27

Me .t WinWidth.Text = ""

'‘txtWinLength

Me.txtWinlength Location = New System.Drawing Point(288,
112)

Me.txtWinLength Name = "txtWinLength"
Me.ixtWinLength.Size = New System.Drawing Size(72, 25)
Me.xtWinLengih. TabIndex = 26

Me. xtWinLength. Text = ""

‘Label24

Me.Label24.Font = New System. Drawing. Font("Trebuchet MS",
9.75!, System.Drawing FontStyle. Underline,

System, Drawing GraphicsUnit. Point, CType(0, Byte))
Me.Label24. Location = New System. Drawing Point(200, 80)
Me.Label24 Name = "Label24"

Me.Label24.Size = New System.Drawing.Size(144, 24)

Me. Label24 TabIndex = 25

Me.Label24. Text = "Window Size (meter)”

TLabel21

Me.Label2t. Location = New System. Drawing. Point(200, 40)
Me.Label21 Name = "Label21"

Me.Label21.Size = New System. Drawing.Size(80, 24)
Me.Labei2 1. TabIndex =24

Me. Label21.Text = "Direction :"

‘choWinDirection
Me.cboWinDirection. Items. AddRange(New Object() {"North®,

"North East”, "East", "South East", "South”, "South West",
"West", "North West*})



Me.cboWinDirection.Location = New

System Drawing. Point(288, 40)

Me.choWinDirection Name = "choWinDirection"
Me.cboWinDirection.Size = New System.Drawing.Size(112, 28)
Me.cboWinDirection. TabIndex = 23

'GroupBox3

Me.GroupBox3.Controls. Add{Me.rboBlinds)
Me.GroupBox3.Controls. Add{Me.rboNoShade)
Me.GroupBox3.Location = New System.Drawing Point(24, 176)
Me.GroupBox3 Name = "GroupBox3"

Me.GroupBox3.Size = New Systemn.Drawing. Size(152, 80)
Me.GroupBox3.Tabindex = 16

Me.GroupBox3.TabStop = False

'rboBlinds

Me.rboBlinds.Location = New System.Drawing Poini(16, 48)
Me.rboBlinds.Name = *rboBlinds”

Me.rboBlinds.TabIndex = 1

Me.rboBlinds. Text = "With Blinds"

'thoNoShade

Me.rboNoShade.Checked = True

Me.rboNoShade.Location = New System.Drawing Point(16, 16)
Me.rboNoShade Name = "rboNoShade"”

Me.rboNoShade.Size = New System.Drawing, Size{120, 24)
Me.rboNoShade. TabIndex = 0

Me.rboNoShade. TabStop = True

Me.rboNoShade. Text = "No Shading”

'Label20

Me.Label20.Font = New System.Drawing Foat("Trebuchet MS",
9.75!, System.Drawing.FontStyle.Underline,

System. Drawing.GraphicsUnit.Point, CType(0, Byte))
Me.Label20 Location = New System.Drawing. Point(24, 152)
Me.Label20 Name = "Label20™

Me.Label20.Size = New System.Drawing. Size(120, 24)
Me.Label20 TabIndex = 15

Me.Label20.Text = "Shading Effects "

'choWinType

Me.cboWinType Iiems. AddRange(New Object() {"Single Glass",
"Double Giass"})

Me.cboWinType.Location = New System.Drawing. Poini(24, 40)
Me.cboWinType. Name = "cboWinType"”

Me.cboWinType.Size = New System.Drawing.Size(128, 28)
Me.choWinType. TabIndex = 13

'Labeli8

Me.Label18.Font = New System.Drawing.Font("Microsoft Sans
Serif’, 9.751, System. Drawing. FontStyle.Underline,
System.Drawing.GraphicsUnit.Point, CType(0, Byte))
Me.Labell 8.Location = New System.Drawing Point(24, 16}
Me.Labell 8. Name = "Label18"

Me.Label18.Size = New Systern.Drawing.Size(104, 16)
Me.Label18. Tablndex = 12

Me.Label18.Text = "Type of Glazing :"

‘btnBack4

Me. binBack4.BackColor = System.Drawing.Color.SandyBrown
Me. bimBack4.Location = New System.Drawing. Point(320, 248)
Me.binBack4 Name = "btnBack4"

Me.btnBack4.Size = New System.Drawing.Size(72, 24)

Me.btnBackd TabIndex = 11
Me.btnBack4. Text = "Back"”

‘bmNext4

Me.btnNext4 BackColor = System.Drawing.Color.SandyBrown
Me.btnNext4 Location = New System.Drawing.Point(400, 248)
Me.btnNexi4 Name = "btnNext4"

Me.btnNext4.Size = New System. Drawing.Size(72, 24)
Me.btnNext4 Tabindex = 10

Me.btnNext4. Text = "Next"

‘GroupBox2

Me.GroupBox2,Controls. Add(Me.rboHeatAbs)
Me.GroupBox2.Controls. Add(Me.thoClear)

Me.GroupBox2 Location = New System.Drawing.Point(24, 72)
Me.GroupBox2.Name = "GroupBox2"

Me.GroupBox2.8ize = New Sysiem.Drawing.Size{152, 72)
Me.GroupBox2. TabIndex = 14

Me.GroupBox2.TabStop = False

1

'rboHeatAbs

Me.rboHeatAbs.Location = New System.Drawing.Point(16, 40}
Me.rboHeatAbs Name = "rboHeatAbs"

Me.rboHeatAbs Size = New System.Drawing. Size(128, 16)
Me.rboHeatAbs.TabIndex =1

Me.rboHeatAbs. Text = "Heat Absorbing"

'rboClear

Me.rboClear.Checked = True

Me.rboClear. Location = New System. Drawing. Point(16, 16}
Me.rboClear.Name = "rboClear"

Me.rboClear,Size = New System. Drawing, Size(96, 16)
Me.rboClear. Tabindex = 0

Me.rboClear. TabStop = True

Me.rboClear. Text = "Clear”

‘prgOccupancy

Me.prgOccupancy. BackColor =

System.Drawing Color.LavenderBlush
Me.prgOccupancy.Conirols. Add(Me.cboTypeAct)
Me.prgOccupancy.Controls. Add(Me. txtNoPeople)
Me.prgOccupancy.Controls. Add(Me.Label31)
Me.prgOccupancy.Controls. Add(Me.Label30)
Me.prgOccupancy.Controls. Add(Me.Label29)
Me.prgQccupancy.Controls. Add(Me.binBack5)
Me.prgOccupancy.Controls. Add(Me. btnNext5)
Me.prgQccupancy. Location = New System.Drawing. Point{(4, 22)
Me.prgOccupancy.Name = "prgOccupancy”
Me.prgOccupancy.Size = New System.Drawing. Size(488, 286)
Me.prgOccupancy. Tablndex = 4

Me.prgOccupancy. Text = "Qccupancy”

‘choTypeAct

Me.cboTypeAct. Items. AddRange(New Object() {"Very light
office work", "Moderately active office work"})

Me cboTypeAct Location = New System Drawing.Point{160, 80)
Me.cboTypeAct Name = "cboTypeAct"”

Me.cboTypeAct.Size = New System. Drawing.Size(160, 28)
Me.cboTypeAct. TabIndex = 16

‘txtNoPeople

Me.txtNoPeople Location = New System.Drawing, Point(160, 48)
Me.txiNoPeople.Name = "xtNoPeople"



Me. ixfNoPeople. Size = New System.Drawing.Size(48, 25)
Me.txtNoPeople. Tabindex = 15
Me.txiNoPeople. Text=""

‘Labei31

Me.Label31 Font = New System Drawing Font("Trebuchet MS",
11.25!, System.Drawing. FontStyte.Regular,

System.Drawing. GraphicsUnit. Point, CType(0, Byte))
Me.Label31.Location = New System. Drawing. Point{24, 88)
Me.Label31 Name = "Label31"

Me.Label31.Size = New System.Drawing. Size(152, 24)
Me.Label3 1. TabIndex = 14

Me.Label31.Text = "Type of Activity "

'Label30

Me.Label30.Font = New System.Drawing. Font("Trebuchet MS",
11.25!, System.Drawing FontStyle Regular,

System. Drawing.GraphicsUnit Point, CType(0, Byie))
Me.Labei30.Location = New System.Drawing Point(40, 48)
Me.Label30.Name = "Label30"

Me Label30.Size = New System.Drawing.Size(128, 24)
Me.Label30.Tabindex = 13 :
Me.Label30.Text = "No. of People "

"Label29

Me.Label29.Font = New System.Drawing. Font("Microsoft Sans
Serif", 9.75!, System.Drawing.FontStyle. Underline,
System.Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.Label29 Location = New System. Drawing.Point(24, 16)
Me.Label29 Name = "Eabel29"

Me.Label29.8ize = New System Drawing. Size(80, 16)
Me.Label29 TabIndex = 12

Me Label29.Text = "Occupancy”

‘binBacks

Me.btnBacks .BackColor = System.Drawing.Color.SandyBrown
Me.btnBack5. Location = New System Drawing Point(320, 248)
Me btnBack5. Name = "btnBack5"

Me.binBacks Size = New System.Drawing.Size(72, 24)
Me.btnBacks Tabindex = 11

Me.btnBack5. Text = "Back"”

'bnNext>

Me. binNext5.BackColor = System. Drawing. Color. SandyBrown
Me. btnNext5. Location = New System. Drawing. Point(400, 248)
Me.bmNext3 Name = "bmNext5"

Me.btnNext5.Size = New System. Drawing. Stze(72, 24)

Me. binNexi5. Tabindex = 10

Me.binNext5. Text = "Next"

:tngquip

Me.tpgEquip.BackColor = System. Drawing,. Color. LavenderBlush
Me. tpgEquip.Controls. Add(Me.Label 36)
Me.tpeEquip.Controls. Add(Me.xtOthers)
Me.tpgEquip.Controls. Add(Me.Label35)
Me.tpgfiquip.Controls. Add(Me.GroupBox4)

Me. tpgEquip.Controls. Add{Me.1abel34)
Me.tpgEquip.Controls Add(Me_ txtComp)
Me.tpgEquip.Controls Add(Me.Label33)
Me.tpgEquip.Controls. Add(Me.Label32)
Me.ipgEquip.Controls. Add{Mg.bmBack6)
Me.tpzEquip.Controls. Add(Me. binCalculate)

Me tpgEquip.Location = New System.Drawing. Point(4, 22)
Me.tipgEquip.Name = "tpgEquip”

Me.tpgEquip.Size = New System.Drawing Size(438, 286)
Me.ipgEquip. Tablndex = 5
Me.ipgEquip. Text = "Equipment Load"

‘Labet36

Me.Label36.Location = New System.Drawing Poini(192, 120}
Me.Label36.Name = "Label36"

Me.Label36.5ize = New System Drawing. Size(48, 32)
Me.Label36. Tablndex =19

Me.Label36.Text = "Watts"

xtOthers
]

Me.txtOthers. Location = New System.Drawing. Poini(120, 120)
Me.txtOthers. Name = "txtOthers"

Me.txtOthers. Size = New System. Drawing.Size(64, 25)

Me. txtOthers. Tabindex = 18

Me. txtOthers. Text = "

TLabel35

Me.Label35 Location = New System.Drawing, Point(48, 120)
Me.Label35.Name = "Label35"

Me.Label35.8ize = New System.Drawing.Size(64, 24)

Me Label35. Tablndex =17

Me . Label35 Text = "Others ;"

‘GroupBox4

Me.GroupBox4.Controls. Add(Me.rbofullcomp)
Me.GroupBox4.Controls. Add(Me.rboStandby)

Me.GroupBox4 Location = New System. Drawing.Point(304, 40)
Me.GroupBox4 Name = "GroupBox4"

Me.GroupBox4.Size = New System. Drawing.Size(176, 80)
Me.GroupBox4. TabIndex = 16

Me.GroupBox4.TabStop = False

'rbofullcomp

Me.tbofutlcomp.Location = New System.Drawing. Point(16, 40)
Me.rbofutlcomp Name = "rbofullcomp”

Me.rbofullcomp.Size = New System Drawing.Size(152, 24)
Me.rthofullcomp. TabIndex = 1

Me rhofullcomyp. Text = "Full Consumption”

‘rboStandby

Me.rthoStandby.Checked = True

Me.rboStandby. Location = New System.Drawing.Point(16, 16)
Me.rboStandby Name = "rboStandby"

Me.rboStandby.Size = New System.Drawing.Size(112, 24)
Me.rboStandby. TabIndex =0

Me.rhoStandby. TabStop = True

Me. rboStandby, Text = “Stand By"

‘Label34

Me.Label34.Location = New System.Drawing. Point(208, 48)

Me.Label34 Name = "Label34"

Me Label34.Size = New System.Drawing.8ize(96, 32)
Me.Label34.Tabindex = 15
Me.Label34. Text = "Condition :"

‘txtComp

Me.ixtComp.Location = New System.Drawing Point(120, 48)
Me.txtComp.Name = "txtComp"

Me.txtComp.Size = New System.Drawing. Size(56, 25)
Me.txtComp.TabIndex = 14



Me.txtComp. Text ="
'Label33

Me.Label33 Font = New System.Drawing. Font("Microsoft Sans
Serif*, 9.75!, System.Drawing FontStyle. Underline,

System Drawing GraphicsUnit.Point, CType(0, Byte))

Me Label33.Location = New System.Drawing Point(24, 16)
Me.Label33 . Name = "Labei33"

Me.Label33.Size = New System_Drawing.Size(112, 16}
Me.Label33. Tablndex = 13

Me.Label33 Text = "Equipment Load"

'Label32

Me.Label32 Location = New System. Drawing. Point(24, 48)
Me . Label32 Name = "Label32"

Me Label32,5ize = New System. Drawing Size(88, 16)
Me.Label32.TabIndex = 12

Me.Label32.Texi = "No. of PCs ;"

'binBacké

Me.btnBack6 BackColor = System. Drawing.Color. SandyBrown
Me. binBack6.Location = New System.Drawing Point{312, 248)
Me.bmBack6.Name = "btnBack&"

Me.bmBack6.Size = New System.Drawing. Size(72, 24)
Me.btnBacko. TabIndex = 11

Me binBack6. Text = "Back”

'bnCalculate

Me.btnCalculate. BackColor = System Drawing.Color. DarkRed
Me.btnCalculate Font = New System.Drawing Font("Trebuchet
MS", 12,0}, System,Drawing FontStyle.Bold,

System. Drawing. GraphicsUnit. Point, CType(0, Byte)}
Me.btnCaleulate. ForeColor =

System.Drawing. SystemColors.ControlLightLight
Me.btnCalculate Location = New System. Drawing. Point(392,
240)

Me.binCalculate. Name = "bmCalculate™

Me.hinCalculate. Size = New System. Drawing.Size(88, 32)
Me.btnCalculate, Tablndex = 10

Me.btnCalculate. Text = "Calculaic”

‘tpgresult

‘Me.ipgresult. BackColor = Systemn, Drawing. SystemColors. Menu
Me.tpgresult. Controls. Add(Me.Labeld47)
Me.tpgresult.Conirols. Add(Me.Label49)
Me.tpgresult. Controls. Add(Me. ixtQK'W)
Me.tpgresult Conirols. Add(Me.Label48)
Me.ipgresult.Controls. Add(Me.Label46)
Me.tpgresult. Controls. Add(Me.Label45)
Me.tpgresult.Controls. Add{Me. Labei44)
Me.tpgresuli. Controls Add(Me. Label43)

Me tpgresult.Controls. Add(Me . Labet42)
Me.tpgresult.Controls. Add(Me. Labeid0)
Me.tpgresult.Controls. Add(Me. Label39)
Me.tpgresult. Controls. Add(Me.Label38)
Me.tpgresult. Controls. Add(Me.Label37)
Me. tpgresult.Controls Add(Me.txtQtotal)
Me.tpgresult.Controls. Add(Me. ttQequip)

. Me tpgresnit. Controls. Add{Me.txtQoccupancy)

Me.ipgresult.Controls. Add(Me.txtQwindow)

Me.tpgresult. Controls. Add(Me.ixtQRoof)

Me. tpgresult.Controls. Add(Me. txtQwal)
Me.tpgresult.Controls. Add{Me.btnBack7)
Me.tpgresult. Controls. Add(Me.Labej41}
Me.tpgresult.Location = New System.Drawing.Point(4, 29}

Me.tpgresuit Name = “ipgresult”

Me.tpgresult.Size = New System.Drawing.Size(488, 279)
Me.tpgresuit. Tablndex = 6

Me.tpgresult. Text = "Result”

‘Labeld7

Me.Label47 Location = New System.Drawing. Poini(256, 152}
Me,Labeld7 Name = "Labeld 7"

Me Label47 Size = New System.Drawing.Size(64, 16)
Me.Label47.TabIndex = 32

Me.Labeld7. Texi = "BTU/hr"

‘Labeld49

Me.Label49 . Location = New System.Drawing. Point(360, 160)
Me. Label49 Name = "Label49”

Me.Labeld9 Size = New System.Drawing.Size(104, 16)

Me . Label49. TabIndex = 31

Me.Label49.Text = "Total Watts ="

QKW

Me.txtQK'W Location = New System. Drawing, Point(368, 184)
Me. xtQKW Name = "txtQKW" .

Me. oK W . Size = New System.Drawing.Size(88, 25)
Me.xtQEW. Tablndex = 30

Me QKW Text=""

Label48

Me.Label48 BackColor = System.Drawing. Color White
Me.Label48.Location = New System.Drawing. Point(256, 184)
Me.Label48. Name = "Label48"

Me Label48.Size = New System Drawing. Size(64, 16)
Me.Label48. Tabindex =29

Me.Label48. Text = "BTU/hr"

‘Label46
L]

Me.Label46. Location = New System. Drawing Point{256, 120)
Me.Labeld6 Name = "Label46"

Me.Labeld6.Size = New System. Drawing. Size(64, 16)

Me Label46. TabIndex =27

Me.Label46. Text = "BTU/hr”

‘Labei45

Me.Label45.Location = New System.Drawing. Point(256, 88)
Me.Labeld5 Name = "Label45"

Me.Labeld5.Size = New System.Drawing.Size(72, 16)
Me.Label45 Tablndex =26

Me.Labeld5. Text = "BTU/hr"

'Label44

Me.Label44. Location = New System. Drawing. Point(256, 56}
Me.Label44 Name = "Labei44”

Me.Label44 Size = New System.Drawing.Size(64, 24)
Me.Labeld4. TabIndex = 25

Me.Labeld4 Text = "BTUMAr"

'Label43

Me.Labeld3.Location = New System_Drawing.Poini(256, 24)
Me.Label43 Name = "Labeld43"

Me.Label43,Size = New System.Drawing. Size(64, 24)
Me.Labeld3. TabIndex = 24

Me Label43. Text = "BTU/hr™



"Labeld2

Me.Label42 Font = New System. Drawing Font("Trebuchet MS",
9,75}, System.Drawing. FoniStyle.Regular,

System. Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.Label42 Location = New System.Drawing.Point(88, 184)
Me.Labeld2 Name = "Label42"

Me.Label42 Size = New System.Drawing. Size(64, 16)

Me . Label42 TabIndex = 23

Me.Labeld2. Text = "Q Totat "

Labeld)

Me.Label40.Font = New System Drawing. Font("Trebuchet MS",
9.75), System.Drawing. FontStyle Reguiar,

System Drawing. GraphicsUnit.Point, CType(0, Byte))
Me.Label40 Locaiion = New System.Drawing Point(56, 120)
Me.Labeld0 Name = "Label40"

Me.Label40.8ize = New System.Drawing. Size(96, 16)

Me Labeld0.TabIndex = 21

Me.Label40.Text = "Q Occupancy "

'Label39

Me Label39.Font = New System. Drawing Font("Trebuchet MS",
$.751, System.Drawing FontStyle.Regular,

System.Drawing. GraphicsUnit. Point, CType(0, Byte))

Me Label39.Location = New System.Drawing Point(72, 88)
Me.Label39.Name = "Label39"

Me.Label39.Size = New System.Drawing Size(80, 16)

Me Label39. TabIndex = 20

Me.Label39.Text = "Q Window :*

'Label38

Me Label38 Font = New System.Drawing Font("Trebuchet MS",
9.751, Systemn.Drawing FontStyle.Regular,

System.Drawing, GraphicsUnit. Point, CType(0, Byte))
Me.Labet38.Location = New System. Drawing.Point(96, 56)
Me.Label38 Natne = "Label38"

Me.Label38.Size = New System.Drawing. Size{64, 16)
Me.Label38.Tablndex = 19

Me.Label38. Text = "Q Wall :"

Label37

Me.Label37.Font = New System.Drawing Font("Trebuchet MS",
9.75!, System.Drawing FontSiyle.Reguiar,

System. Drawing.GraphicsUnit. Point, CType(0, Byte))

Me Labe!37 Location = New System.Drawing.Point(88, 24)

Me Label37.Name = "Label37"

Me.Labei37.Size = New System. Drawing. Size(64, 16)
Me.Label37. Tablndex = 18

Me Label37.Text = "QQ Roof "

'xtQiotal

Me.txtQtotal. Font = New System.Drawing Font("Trebuchet MS",

9,751, System.Drawing.FontStyle Regular,
System.Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.txtQtotal Location = New System. Drawing. Poini(160, 184)
Me.xtQtotal Name = "txtQtotal"

Me.txtQtotal Size = New System.Drawing.Size(88, 23)
Me.extQtotal TabIndex = 17

Me.txtQtotal Text =""

'‘xtQequip

Me.xtQequip.Font = New System.Drawing.Font("Trebuchet
MS", 975!, System.Drawing FontStyle Regular,
System.Drawing GraphicsUnit. Point, CType(0, Byte))
Me.txtQequip.Location = New System. Drawing Point(160, 152)
Me.oxtQequip.Name = "txtQeqguip" o

Me. txtQequip.Size = New System Drawing.Size(88, 23)
Me.txtQequip. Tablndex = 16

Me.txtQequip. Text=""

'IxtQoccupancy

Me.txtQoccupancy.Font = New System Drawing Font("Trebuchet
MS", 9.75!, System.Drawing FontStyle.Regular,

_Sysiem.Drawing.GraphicsUnit Point, CType(0, Byte))

Me.txtQoccupancy.Location = New Systemn. Drawing. Point{160,
120)

Me.txtQoccupancy. Name = "txtQoccupancy™
Me.txtQoccupancy.Size = New System.Drawing.Size(88, 23)
Me.txtQoccupancy. Tabindex = 15

Me.xtQoccupancy. Text = ™"

'‘xtQwindow

Me.xtQwindow.Font = New System.Drawing Font(" Frebuchet
MS", 6.75!, System.Drawing FontStyle.Regular,

System. Drawing, GraphicsUnit. Point, CType(0, Byte))
Me.tatQwindow Location = New System.Drawing. Point(160, 88)
Me txtQwindow Name = "oa(Qwindow”

Me. xtQwindow.Size = New System.Drawing.Size(88, 23)
Me.oaQwindow. TabIndex = 14

Me xtQwindow. Text ="

'xtQRoof

Me.xtQRoof Font = New System. Drawing, Foni(" Trebuchet MS",
9.75!, System Drawing FontStyle.Regular, ]

System. Drawing.GraphicsUnit. Point, CType(0, Byte))
Me.txtQRoof Location = New System.Drawing Point(160, 24)
Me.xtQRoof Name = "txtQRoof"

Me.txtQRoof Size = New System.Drawing. Size(88, 23)
Me.txtQRoof TabIndex = 13

Me.txtQRoof. Text ="

‘tetQwall

Me.txtQwall. Font = New System.Drawing Font("Trebuchet MS”,
9.751, System.Drawing. FontStyle Regular,

Systern, Drawing.GraphicsUnit. Point, CType(0, Byte})
Me.ixtQwall Location = New System. Drawing. Point(160, 56)
Me.tQwall Name = "oatQwall"

Me.titQwall. Size = New System .Drawing. Size(88, 23)
Me.txtQwall. TabIndex = 12

Me.xtQwall. Text=""

‘btnBack7

Me.binBack7.BackColor =

System. Drawing.SystemColors.Control

Me.bmnBack7. Location = New System Drawing Point(400, 248)
Me btnBack7 Name = "bmBack7"

Me binBack7.8ize = New System.Drawing.Size(72, 24)

Me. btnBack7. Tablndex =11

Me . btnBack?.Text = "Back"

Labeld1

Me.Label41 Font = New System.Drawing. Font("Trebuchet MS",
9,751, System Drawing FontStyle Regular,

System.Drawing. GraphicsUnit. Point, CType(0, Byte))
Me.Label41.Location = New System.Drawing. Poini(24, 152)



Me.Label41 Name = "Label41"

Me.Label4] Size = New System.Drawing. Size(128, 16)
Me.Label41.Tablndex =22

Me. Label4].Text = "Q Equipment Load :"

"btnQuit

Me.btnQuit. BackColor = System. Drawing. Color.Salmon
Me.btnQuit.Location = New System.Drawing. Point(440, 408)
Me.binQuit. Name = "bmQuit"

Me.bmQuit. Size = New System.Drawing, Size(80, 24)
Me.binQuit. Tablndex = 1

Me.binQuit. Text = "Quit"

binreset

Me.btoreset. BackColor = System. Drawing. Cotor, Tomato

Me binreset.Location = New System. Drawing Point(352, 408)
Me.btnreset Name = "binreset”

Me.binresct.Size = New System. Drawing. Size(80, 24)
Me.binreset. TabIndex =2

Me.btareset. Text = "Reset”

‘Label50

Me.Label50.BackColor = System. Drawing,Color. Thistle

Me Label50.BorderStyle =

System. Windows.Forms.BorderStyle Fixed3D

Me Labeli50.Font = New System.Drawing. Font(" Arial Narrow",
20.251, System Drawing FoniStyle Regular,

System.Drawing. GraphicsUnit. Point, CType(0, Byte)}
Me.Label50 ForeColor = System. Drawing. SystemColors. InfoText
Me.Label50.Location = New System.Drawing Point(192, 16}
Me.Label50 Name = "Label50"

Me.Label50.8ize = New System.Drawing.Size(168, 40)
Me.Label50. Tabndex = 3

Me Label50.Text = "EMSys"

Me.Label50.TextAlign =

System. Drawing. ContentAlignment. MiddleCenter

Labeis1

Me Label51 Font = New System.Drawing Font(" Arial Narrow",
9.75!, System.Drawing.FontStyle. Bold,

System.Drawing. GraphicsUnit. Point, CType(0, Byte))
Me.Label51.Location = New System.Drawing Point(8, 424)
Me.Label51.Name = "Label51"

Me.Label51.Size = New System. Drawing Size(192, 24)

Me. Label51 Tablndex =4

Me.Label51.Text = "By Solihah and Dr.Balbir Singh"

‘Forml

Me, AutoScaleBaseSize = New Sysiem.Drawing.Size(7, 18)
Me BackColor = System. Drawing Color.Plum

Me.ClientSize = New System.Drawing,Size{570, 448)
Me.Controls.Add(Me.Label51)
Me.Controls.Add(Me.Label50)
Me.Controls. Add(Me . binreset)

Me.Controls. Add(Me. btnQuit)

Me.Controls. Add(Me.tctriContent)

Me Font = New System, Drawing. Font{"Trebuchet MS", 11.25!,
System.Drawing.FontStyle Regular,

System.Drawing. GraphicsUnit Point, CType(0, Byte))

Me. FormBorderStyle =

System. Windows. Forms. FormBorderStyle. FixedToolWindow
Me Name = "Form1"

Me. Text =" Cooling Load Calculator”

Me tetrContent ResumeL ayout(False)
Me.tpgGeneral.ResumeLayoui(False)

Me.ipgRoof Resumel.ayout(False)
Me.GronpBox1.ResumeLayout(False)
Me_ tpgwall Resumel ayout(Faise)
Me.tpgwindow. ResumeLayout(False)
Me.GroupBox3.ResumeLayout(False)
Me.GroupBox2 ResumeLayout(False)
Me.prgOccupancy ResumeLayout(False)
Me.tpgEquip.ResumeLayout(False)
Me.GroupBox4. ResumeLayout(Faise)
Me.tpgresult. ResumeLayout(False)

Me. ResumeLayout(False)

End Sub

#End Region

feme————e—-—---Database connection——---—---rmm—m=-un-. -

Public cnnData As New OleDb.OleDbConnection()
Public Con As String = Application.StartupPath

e e Variable Declaration

Dim Tifaren As Double 'Temp Diff,

Dim Stime As Double 'Solar Time

Dim RCLTD, RUvalue, Qroof As Double ‘Roof Attribute
Dim WallGE, Walltvalue, Qwail As Double "Wall Attribute
Dim SHGF, CLF, 8C, QWin As Double '"Window Attribute
Dim LS, QOccupancy As Double 'Occupancy Attribute

Dim QEquip As Double 'Equipment load Attribute

e e eme= Y atiable Program Logic Flow—————-c—er

Public skiptabs As Boolean

! Error Message Control———-mnamammmmnaax

Private Sub MsgErrorEmpity()

MsgBox("Please fill in all fields before proceed.”,
MsgBoxStyle. Exclamation, "Invalid Data Processing")
End Sub

Private Sub MsgErmorNotcompatible()
MsgBox("Please fill in the correct Data Type.",
MsgBoxStyle. Exclamation, "Error Data Processing™)
End Sub

-Button Next procedure----—m—memensas

Private Sub binNextl Click(ByVal sender As System.Object,
ByVal e As System EventArgs) Handles binNext]l .Click
errorCheckingTabs()

If skiptabs = False Then

Exit Sub

End If

tetrContent. TabPages(1). Enabled = True

tetrContent. SelectedIndex = 1

End Sub

Private Sub binNext2_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btmNext2.Click
errorCheckingTabs()

If skiptabs = False Then

Exit Sub

End If

tetrContent. TabPages(2). Enabled = True

tetrContent. SelectedIndex = 2

End Sub



Private Sub btaNext3 Click(ByVal sender As System.Ohbject,
ByVal e As System. EventArgs) Handles btnNext3.Click
errorCheckingTabs()

If skiptabs = False Then

Exit Sub

End if

tetrContent. TabPages(3). Enabled = True
tctrContent.SelectedIndex = 3

End Sub

Private Sub binNext4_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles binNext4.Click
errorCheckingTabs()

If skiptabs = False Then

Exit Sub

End If

tetrContent. TabPages(4).Enabled = True
teirContent.SelectedIndex = 4

End Sub

Private Sub binNext5_Click(ByVal sender As System.Object,
ByVal ¢ As System.EventArgs) Handles binNext5.Click
errorCheckingTabs()

If skiptabs = False Then

Exit Sub

End If

tetrContent. TabPages(5}). Enabled = True
tetrContent.SelectedIndex = 5

End Sub

Private Sub binCalculate Click(ByVal sender As System.Object,
ByVal e As System EventArgs) Handles btnCalculate. Click
errorCheckingTabs(}

If skiptabs = Faise Then

Exit Sub

End If

tetrComntent. TabPages(6).Enabled = True

Temmmee e oo e——Calculation Part-—— -
tabGeneralCalculation()

tabroofcalculation()

tabwallcalculation()

tabwincalculation()

tabOccupancycalcutation()

tabEquipcalculation()

e TR --Result Display-
teirConient. TabPages(6).Enabled = True

xtQRoof. Text = Formai(Qroof, "0.000™)

xtQwall. Text = Format{(Qwall, "0.000")
xtQwindow. Text = Format(QWin, "0.000™)
xtQoccupancy. Text = Format(QQOccupancy, *0.000™)
xtQequip.Text = Format(QEquip, "0.000™)

txtQtotal. Text = Format(Qroof + Qwall + QWin + QOccupancy +
QEquip, "0.000"}

DIQKW.Text = Format(Val(txtQtotal Text) * (0.293), "0.0007)
tetrContent. Selectedindex = 6

End Sub

'eee-n-w—e-Button Back Procedure---——---—--*

Private Sub bmBack? Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btnBack2.Click
feirContent. Selectedindex = 0

End Sub

Private Sub binBack3_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btnBack3 .Click
tetrContent. SelectedIndex = 1

End Sub

Private Sub binBack4 Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btnBack4.Click
tctrContent.SelectedIndex =2

End Sub

Private Sub btnBack5_Click(ByVal sender As System.Qbject,
ByVal e As System.EventArgs) Handles binBack3.Click
tcrContent.Selectedlndex =3

End Sub

Private Sub bmBack6_Click(ByVal sender As System.Object,
ByVal e As Systemn.EventArgs) Handles bmBacké.Click
tetrContent SelectedIndex = 4

End Sub

Private Sub binBack7_Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles btmBack7.Click
tetrContent SelectedIndex = 5

End Sub

—mmemmearane———Main Form Control----——s=eaeemas

Private Sub btnQuit_Click(ByVal sender As System.Object,
ByVal ¢ As System.EventArgs) Handies binQuit.Click
Me.Close()

End Sub

Private Sub Form_Load(ByVal sender As System Ohject, ByVal
¢ As Sysiem EventArgs) Handles MyBase.Load

----------- —Tabstrips Control ——-—--——
tetrContent, FabPages(0).Enabled = True
tetrContent. TabPages(1).Enabled = False
tetrContent. TabPages(2).Enabled = False
tetrContent. TabPages(3).Enabled = False
tetrContent, TabPages(4).Enabled = False
tctrContent. TabPages(5). Enabled = False
tetrContent. TabPages(6). Enabled = False
*asssr—--—-Connection String Declarationssw.—-
cnnData.ConnectionString =
"Provider=Microsoft. Jet OLEDB.4.0;" & _
"Data Source=" & Con & "\data.mdb;"

End Sub

Private Sub errorCheckingTabs()

skiptabs = True

If tetrContent. SelectedIndex = 0 Then

If txtIndoor. Text = " Or txtOQutdoor. Text = "" Qr
IstSolarTime. SelectedIndex = -1 Then
MsgErrorEmpty()

skiptabs = False

Elself IsNumeric(tdIndoor. Text) = False Or
IsNumeric(txtOutdoor. Text) = False Then
MsgErrorNotcompatible()

skiptabs = False

End If

Elself tetrConient. SelectedIndex = T Then

If IstRoofCons.SelectedIndex = -1 Or tiRWidth. Text="" Or
txtRLength. Text ="" Then

MsgErrortEmpty()

skiptabs = False

Elself IsNumeric(txtR1ength. Text) = False Or
IsNumeric{titR Width, Text) = False Then
MsgErrorNotcompatible(}



skiptabs = False

End If

Elself tetrContent. SelectedIndex = 2 Then

If choWallCons.Selectedlndex =-1 Or

cboWDirection, Selectedindex = -1 Or txtWlength. Text ="" Or

BtWWidth, Text = "" Then

MsgErrorEmpty()

skiptabs = False

Elself IsNumeric(txtWlength. Text) = False Or

IsNumeric(txtW Width TabIndex) = False Then

MsgErrorNotcompatible()

skiptabs = False

End If

Eiself tetrContent.Selectedindex = 3 Then

If cboWinType.SelectedIndex = -1 Or

choWinDirection. SetectedIndex = -1 Or tetWinLength. Text = ""

Or xtWinWidth. Text = "* Then

MsgEmorEmpty(}

skiptabs = Faise

Elself IsNumeric(txtWinLength Text) = False Or
" IsNumeric(txtWinWidth. Text) = False Then

MsgErrorNotcompatible(y

skiptabs = False :

End If

Elself tctrContent. Selectedindex = 4 Then

If choTypeAct.SelectedIndex = -1 Or txiNoPeople. Text =" Then

MsgEmrorEmpty()

skiptabs = False

Eiself IsNumeric{txtNoPeople. Text) = False Then

MsgErrorNotcompatible()

skiptabs = False

End If

Eiself tetrContent.SelectedIndex = 5 Then

If txtComp, Text = "" Or txtOthers. Text = "" Then

MsgErrorEmpty()

skiptabs = False

Elself IsNumeric(txtComp.Text) = False Or

IsNumeric(txtOthers. Text) = False Then

MsgErrorNotcompatible()

skiptabs = False

End If

End If

End Sub

Private Sub tabGeneralCalculation()

Ffaréen = 9/ 5 # (Val(ixtQutdoor. Text) - Val(txtIndoor. Text))
Stime = IstSolarTime. SelectedIndex + 1

End Sub

Private Sub tabroofcalculation()

Dim dsroof As New DataSet()

Dim odaRoof As New OleDb.OleDbDataAdapier()
Dim RselectSQ1 As String

If thoSC.Checked = True Then

RselectSQi = "SELECT [Roof No], [" & Stime & "], [Uvalue]
FROM RoofWSus"

odaRoof SelectCommand = New

OleDb. OleDbCommand{RselectSQl, cnnData)

dsroof. Tabies. Add("RoofWSus"™)

odaRoof FillSchema(dsroof, SchemaType Mapped, "RoofWSus")
odaRoof Fill{dsroof, "RoofWSus™)

RCLTD = : :

dsroof, Tables("RoofWSus™). Rows(IstRoofCons.SelectedIndex).It
emArray(1)

RUvalue =

dsroof. Tables("RoofWSus") Rows(IstRoofCons. SelectedIndex). It
emArmay(2)

Elself rboNoSC.Checked = True Then

RselectSQI = "SELECT [Roof Nol, [ & Stime & "), [Uvalue]
FROM RoofW(OSus"

odaRoof SeleciCommand = New

Olebb OleDbCommand(RselectSQI, ennData)

dsroof Tables. Add{"RoofWOSus")

odaRoof FillSchema(dsroof, SchemaType Mapped,
*"RoofWOSus™)

odaRoof Fill(dsroof, "RoofWOSus")

RCLTD = :

dsroof Tables("RoofWOSus™). Rows(IstRoofCons.SelectedIndex).
TtemArray(1)

RUvalue = .

dsroof Tables("RoofWOSus"). Rows(IstRoofCons. SelectedIndex).
ftemArray(2)

MsgBox(RCLTD & ", " & RUvalue)

End If

Qroof = RUvalue * (Val{txtRLength. Text) * Val(txtR Width. Text)
* 10.7584) * (RCLTD - Tfaren)

End Sub

Private Sub tabwallcalcuiation()

Dim odaWall As New OleDb.OleDbDataAdapter(}
Dim dswall As New DataSet()

Dim waliSelectSql As String

Dim Walldirection As Integer

Walldirection = choWDirection. SelectedIndex

If choWaliCons.SelectedIndex = 0 Then
WalltUvalue = 0.319

Elself choWallCons.Selectedindex = 1 Then
WallUvalue = 0.585

End If

waliSelectSql = "SELECT direction, [" & Stime & "] FROM
WallGE"

odaWall.SelectCommand = New
OleDb.OleDbCommand(wallSelectSql, cnData)

dswall. Tables. Add("WallGE")

odaWall FillSchema(dswzll, SchemaType.Mapped, "WaltGE")
odaWall Fili(dswall, "WallGE"}

WallGE =

dswall. Tables("WallGE").Rows(Walldirection).Item Array(!)
Qwall = WallUvalue * (Val(txtWlength. Text) *
Val(txtWWidth. Text) * 10.7584) * (WaliGE - Tfaren)

End Seb

Private Sub tabwincalculation()

Dim odawindow As New OleDb.OleDbDataAdapter()
Dim dswindow As New DataSet()

Dim WinSelectSQl As String

If choWinDirection.Selectedindex = 0 Then
SHGF =47

Elself cboWinDirection.SelectedIndex = 1 Or
choWinDuection. SclectedIndex = 7 Then
SHGF =184

Elself cboWinDirection, Selectedindex = 2 Or
choWinDirection.SefectedIndex = 6 Then
SHGF =217

Elself choWinDirection.Selectedlndex = 3 Or
cboWinDirection.SelectedIndex = 3 Then
SHGF =124

Elself chboWinDirection. SelectedIndex = 4 Then
SHGF =42

End If



If rboClear.Checked = True Then

If rboNoShade.Checked = True Then

If cboWinType.SelectedIndex = 0 Then
SC=094

Elself choWinType.Selectedindex = 1 Then
SC =081

End If

Elself rboBlinds.Checked = True Then

If cboWinType.Selectedindex = § Then
SC=0.74

Elself choWinType.Selectedindex = 1 Then
SC=062

End If

End If

Elseif rboHeatAbs.Checked = True Then

If rboNoShade.Checked = True Then

If cboWinType.SelectedIndex = 0 Then
SC=0.69

Elself choWinType.SelectedIndex = 1 Then
SC=0.55

End If

Elseif rhoBlinds Checked = True Then

If choWinType.SelectedIndex = 0 Then
SC=057

Elself eboWinType.SelectedIndex = 1 Then
SC=039

End If

End If

End If

WinSelectSQl = "SELECT Direction, [* & Stime & "] FROM
CLF"

odawindow.SelectCommand = New
OleDb.OleDbCommand(WinSelectSQI, cnnData)
dswindow. Tables. Add("CLF")
odawindow.FillSchema({dswindow, SchemaType.Mapped,
"CLF")

odawindow.Fill(dswindow, "CLF")

CLF =

dswindow. Tables("CLF"). Rows{cboWinDirection. Selectedindex)
JtemArray(1)

QWin = SHGF * 5C * CLF * (Val(ixtWinLength. Text) *
Val(txtWinWidth. Text) * 10.7584)

End Sub

Private Sub tabOccupancycaiculation()

If cboTypeAct.SelectedIndex = 0 Then

LS =419

Elself cboTypeAct.Selectedindex = 1 Then
LS =450

End If

QOccupancy = 1.8 * Val(txtNoPeople. Text)
End Sub

Private Sub tabEquipcalculation()
Dim PCwat As Double

If rboStandby.Checked = True Then
PCwat = Val(batComp. Text) * 15

Elself rbofultcomp.Checked = True Then
PCwat = Val(txtComp. Text) * 75

End If

QEquip = (PCwat + Val(ttOthers. Text)) / 0.293
End Sub

Private Sub binreset_Click(ByVal sender As System Object,
ByVal e As Systern. EventArgs) Handles btareset.Click
xtIndoor. Text ="

txtOntdoor, Text = ™"

IstSolarTime SelectedIndex = -1
IstRoofCons.Selectedindex = -1

txtRWidth. Text = ""

xtRLength. Text ="

choWallCons.SelectedIndex = -1

cboWDirection SelectedIndex = -1

ixtWlength. Text ="

txtWWidth. Text=""

cboWinType.Selectedindex = -1

choWinDirection SclectedIndex = -1
xtWinLength, Text ="

KIWinWidth. Text = ""

cboTypeAct.SelectedIndex = -1

txtNoPeople. Text =""

txtComp.Text = "*

xtOthers. Text ="

tctrContent. TabPages(6). Enabled = True
xtQRoof Text ="

xtQwall Text =""

xtQwindow. Text=""
xtQoccupancy. Text =""
xtQequip.Text =""

txtQtotal. Text ="

QKW .Text ="

tetrContent. TabPages(0). Enabled = True
tetrContent. TabPages(1).Enabled = False
tetrContent. TabPages(2). Enabled = False
tetrContent. TabPages(3).Enabled = False
tetrContent. TabPages(4). Enabled = False
tctrContent. TabPages{5).Enabled = False
tetzxContent. TabPages(6). Enabled = False
tetrContent. Selectedindex = 0

End Sub

Private Sub xtQRoof_TextChanged(ByVal sender As
System.Object, ByVal e As System. EventArgs) Handles
xtQRoof. TextChanged

End Sub

Private Sub tpgresult Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles tpgresult Click

End Sub

Private Sub txtIndoor_TextChanged(ByVal sender As
System.Object, ByVal ¢ As System.EventArgs) Handles
txtIndoor. TextChanged

End Sub
End Class
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VERSION 5.00

Object = "{64845603-2C6E-101B-82B6-0000000000143#1.1#0",
"MSCOMM32.0CX"
Begin VB.Form Form}
Caption = "Form!"
ClientHeight = 5280
ClientLeft = 60
ClientTop = 430
ClientWidth = 6315
LinkTopic = "Forml"
ScaleHeight = 5280
ScaleWidth = 6315
StartUpPosition = 3 'Windows Defauit
Begin VB.Tiner Timerl
Teft = 5880

Top =0

End

Begin VB.Frame Frame2
Caption = "Temperature"
BeginProperty Font

Name = "Aral"
Size = 12

Charset =0

Weight = 400
Underline = -1 '"True
Ttalic = 0 ‘'False
Strikethrough = € 'False
EndProperty

Height = 2175

Left = 720
Tablndex =4

Top = 2880
Width = 5535
Begin VB. TextBox Textl
Alignment = 2 'Center
BeginProperty Font

Name = "MS Sans Serif”
Size = 12

Charset =0

Weight = 400
Underline = 0 'False
Ttatic = 0 ‘'False
Strikethrough = 0 'False
EndProperty

Height = 375

Left = 1320
Tablndex = 6

Text = "aq"

Top = 600

Width = 495

End

Begin VB.TextBox temp
Height = 375

Left = 3120
Locked = -1 "True
Tabindex =3

Top = 1440
Width = 735

End

Begin VB.Label Label2
Caption = "Degree Celcius"
BeginProperty Font

Name = "Arial"
Size = 975
Charset = 0

Weight = 400
Underline = O 'False
Iialic = ( 'False

Strikethrough = 0 'False
EndProperty

Eeight = 253

Left = 4080
TabIndex = 10

Top = 1560
Width = 1335

End

Begin VB.Label Label5
Caption = "Default "
BeginProperty Font
Name = "Arial"
Size = 12

Charset =0

Weight = 400
Underline = 0 'False
Ttalic = {} 'False
Strikethrough = O 'False
EndProperty

Height = 375

Left = 360
TabIndex =9

Top = 600

Width = 975

End

Begin VB.Label Label6
Caption = "Degree Celcius”
BeginProperty Font

Name = "Arial"
Size = 975
Charset =0

Weight = 400
Underline = 0 'False
Itatic = ( 'False
Strikethrough = 0 ‘False
EndProperty

Height = 255

Laft = 1920
Tablndex = 8

Top = 720

Width = 1335

End

Begin VB.Label Label7
Caption = "Current Temperature :
BeginProperty Font
Name = "“Arial"
Size = 12

Charset =

Weight = 400
Underline = 0 'False
Halic = 0 'False
Strikethrough = { ‘'TFalse
EndProperty

Height = 615

Left = 240
TabIndex = 7

Top = 1440
Width = 2535

End

End

Begin VB.CommandButton button_stop
BackColor = &HOG0000FF&
Caption = "STOP"
Enabled = [ 'False
BeginProperty Font

Name = "Arial"
Size = 1575
Charset =0

Weight = 400
Underline = 0 'False
Italic = 0 'False

Strikethrough = 0 ‘'False



EndProperty

Height = 855

Left = 4080
MaskColor = &HOOEOEOEO&
Styie = 1 ‘Graphical
TabIndex = 3

Top = 1440

Width = 1455

Fnd

Begin VB.Frame Framel
Caption = "System Status"
BeginProperty Font

Name = "Arjal"

Size = 12

Charset =0

Weight = 460
Underline = -1 'True
Italic = § 'False
Strikethrough = 0 'False
EndProperty

Height = 1215

Left = 480

Tabindex = {}

Top = 1200

Width = 3255

Begin VB.Label system_status_label
Alignment = 2 'Center
Caption = "STANDBY"
BeginProperty Font

Name = "Arial"

Size = 18

Charset =0

Weight = 400
Underline = 0 'False
Ttalic = 0 'False
Strikethrough = 0 'False
EndProperty

Height = 495

Letft = 1320
Tablndex = 2

Top = 480

Width = 1695

End

Begin VB.Shape system_status
BackColor = &H0000COCO&
BackStyle = 1 'Opaque
BorderColor = &HO0000000&
Height = 375

Tefi = 360

Shape = 3 'Circle

Top = 480

Width = 495

End

End

Begin MSCommLib.MSComm comm
Left =40

Top =0

_ExtentX = 1005
_ExtentY = 1605
_Version = 393216
DTREnable = -1 'True
End

Begin VB.1Label Labell
Alignment = 2 'Center
Caption = "ATR-COND CONTROL SYSTEM"
BeginProperty Font

Name = "Arial"
Size = 20.25
Charset =0

Weight = 700

Underline = 0 'False

Italic = (0 'False
Strikethrough = 0 'False
EndProperty

Height = 975

Left = F20
TabIndex =1

Top = 120

Width = 3175

End

End

Atftribute VB_Name = "FormI"
Attribute VB_GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB_Predeclarzdid = True
Attribute VB_Exposed = False

Dim system As Integer

Dim stopind As Integer

Dim counter As Integer

Private Sub button_stop Click()
if stopind = 0 Then

temp.Locked = False
temp. Text =""
temp.Locked = True

stopind = 1
Elself stopind = 1 Then

temp.Locked = False
temp.Text=""
temp,Locked = True

Timerl.Enabled = True
Timer].Interval = 2000
GoTo tamat

EndIf

If (system > Q) Then

system = (

system_status.BackColor = &HFE&
system_status_label.Caption = "OFF"
buiton_stop.BackColor = &HC000&
bution stop.Caption = "RESET"
GoTo tamat

End If

If (system < 1) Then

system =1

system_status.BackColor = &HCO00E&
systemn_status label.Caption = "ON"
button_stop.BackColor = &HFF&
button stop.Caption = "STOP"

GoTo tamat

End If

tamat:
End Sub

Private Sub Form_Load()

'we set variables for comm port here... DO NOT CHANGE if you

dont know

comm.InputMode = 0 ‘take ascii as input
comm.CommPort = 1

comm.Settings = "1200,N,8, 1"
comm.PortOpen = True 'open port



comm.InputLen = 1 limitation for input
comm.RThreshold = 1
‘end of setting com port

stopind = €
'we set all default variables here
system = 1

‘system_status. BackColor = &HC000&
'system_status_label Caption = "ON"

‘end of set variables

End Sub

Private Sub Comm_OnCommq}
"1 st transmitier
If stopind = 0 Then

Selact Case comm.Input

Case "A" ’system on

gsystem =1

systemn_status, BackColor = &HC000&
system_status_label Caption = "ON"
buttonn_stop.Enabled = True

Case "B" 'system off

system = {

systern_status. BackColor = &HFF&
system_status_label.Caption = "OFF"
temp.L.ocked = False

temp. Text=""

temp.Locked = True

Case "C" ‘adcVale2>12.75
temp.Locked = False

temp. Text = 22

temp.Locked = True

Case "D" ‘"adcValue<12.24
temp.Locked = False
temp.Text = 26

temp.Locked = True

End Select
End¥f
End Sub

Private Sub Timerl_Timer()

‘counter = counter + 1

system_status. BackColor = &HCOCD&
system_status label.Caption = "STANDBY"

button_stop.BackColor = &HFF&
button stop.Caption = "STOP"

'If counter = 2 Then
Timerl.Enabled = False

counter =0
'End It
stopind = 0

End Sub



