Executive Summary

The electric blanket controller project’s primary focus is on the users’ needs and how the final product can achieve the maximum user satisfaction.  The main goal of the controller is to allow the users to sleep with comfort and hassle-free, while providing all the necessary functions of the existing electric blankets.  Another goal is to save the electricity bill of the user.  

The new innovative controller design allows the user to preset temperature for the blanket as well as a preset timer on/off feature.  With this new timer feature, the user can set a time for the timer for the blanket to turn on or off without having to do so manually.  

The Goal

The proposed system will achieve the following goals:

· User-friendly - The interface is designed for easy operation

· Cost saving 

- Reduces the user’s electricity bill because forgetting to turn off the blanket is a common problem.

· Hassle-free
 - The user can enjoy the pleasure of a warm bed during a cold winter night without having to wait for the bed to warm.  The user can avoid the hassle of wakened by the heat because he/she forgets to turn the blanket off or switch it a lower temperature.

Summary of Functions

In order to achieve these goals, the proposed controller will provide a series of functions, as follows:

· Temperature Switch:

Used to control the temperature of the electric blanket.  If the blanket exceeds the preset temperature, it will switch the blanket off until it cools below the temperature.

· Timer ON:


This mode allows the user to preset a time.  When the time reaches, the temperature switch and electric blanket should both turn on, and the temperature switch will start regulating the blanket temperature.

· Timer OFF:


This mode allows the user to preset a time.  When the time reaches, the temperature switch will automatically turn off the blanket.
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Introduction

Technology is developing rapidly in today’s society. Comfort and ease are the most desirable aspects that people are looking for. On average, a person spent about one third of the day sleeping, so having a comfortable sleep is an essential part of our daily life. In order to provide the individual with the comfort and ease of a good night’s sleep, especially during those cold winter nights, it is necessary to have an easy-to-use climate control electric blanket.

The project’s aim is to enhance the use of electric blankets by developing a controller that will not only allow the user to preset the temperature, but also preset a time in which the blanket turns on or off automatically.

The objective of the temperature/timer controller is to reward the individual with the satisfaction and luxury of a good night's sleep as well as providing a solution to energy saving within the household.

Product Description

The electric blanket controller is a new state-of-the-art controller that not only allows the user to preset the electric blanket temperature but also has an auto-on/off feature.  This feature will allow the user to set a time (range between 0 to 2.5 hours) for the blanket to switch on, the user can then sets a time for the blanket to turn off automatically.

The concept was originated from user survey into the problems of the existing electric blanket used.

This new improved controller will eliminate the hassle of suddenly waking up in the middle of the night to turn off the electric blanket because it is getting too hot. It will also contribute to reducing the electricity bill in the long run by eliminating the possibility that the user forgot to turn it off before going to work, since the controller will automatically turn off once the preset time is over.

Technical Specification
*Block Diagram

*Block description

*Safety issues

*Packaging

Simple Block Diagram
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Figure 1: Simple Block Diagram

Note: Detailed block diagram and description is attached in Appendix B.
Block Description

	Block
	Description

	Timer
	Obtain a user input.  The temperature sensor will switch on when the preset time is reached

	Temperature Sensor
	Before turning the controller on, user can preset a temperature.  When the sensor is on, it will monitor the temperature of the blanket.  If the temperature of the blanket exceeds the preset temperature, it will switch off the power to the blanket until the blanket cools below the preset temperature.

	Electric Blanket
	Application


Testing

The testing of the alpha prototype includes both testing the timer and the temperature switch blocks as well as the system test.  A detailed testing plan is attached to the appendix

Acceptance Testing (Results)
The results obtained from the testing are satisfactory with all the major functions listed in the requirement specification in optimal working condition.  A detailed test result is attached to the appendix. 

Safety Issues

For our alpha prototype, since we are dealing with 12VDC, the hazards are greatly reduced, the major safety issue concerning with the alpha prototype would be the short-circuiting of the circuit, resulting in burning the components.  This situation leads to burning of the fingers as you try to remove the burnt component.

As with the beta prototype, we will come across the use of 240VAC mains.  This will leads to a variety of safety issues such as:

1. Electric shock

2. Current effects

3. All leads and connectors should be insulated

4. Mains voltage should not appear on any exposed mental components.

Some solutions include the use of safety switches, ground fault interrupters and earth leakage protector.  These protection methods act as a fast acting circuit breaker activated by current flowing to ground.  It also protects against over-current and short-circuits conditions. Since the electric blanket is going to have contacts with the users, we have to focus on the insulation of it. This is to prevent the user catching an electric shock.

Packaging

Considerations have been taken to ensure that the product is encased properly without damaging to the components within.  These include:

1. The switches will be mounted on a panel so that there is more support than just the PCB board.
2. Heavy components such as the transformer used in our design will have to be specially mounted with extra spacers to prevent mechanical resonance damaging the PCB.

Development Plan

In order to bring the concept prototype to a production prototype, a few components must be added or modified which include:

1 Enhanced Timer Input (rotary switch)

2 Improved Temperature sensor

3 Casing

4 Transformer

Enhanced Timer Input

Currently in the concept prototype, the time setting is done by connecting wires to the relevant pin in the counter IC.  The production prototype should have a rotary switch, which has 5 times setting (0-2.5 hours) with each setting being equivalent to 0.5 hours.

In the requirement specification, we discussed the possibility of using a up/down button to increase and decrease the time setting, but later we found that this idea is not financial viable, both in the development stage as well as the manufacturing stage and it is more user friendly. In order to implement this concept, more research and testing has to be done on the accessibilities of the different ICs currently on the market, the integration with mechanical switches such as push-down buttons as well as the integration into the existing timer.   

Temperature Sensor

In order to have the sensor on top of the blanket, it must be insulated because of safety and to reduce the error in sensing. Also the sensor has to be ergonomically designed.  Further details about insulation are attached in the appendix.

Casing/Packaging
The beta prototype will be enclosed in a plastic casing.  The casing is to ensure that no external interference will affect the operation of the controller. 

Transformer

Transformer must be used to convert 240VAC to 12VDC for operation of the controller.

Design Concepts Omitted from the Alpha Prototype 

LED Light Displays (to display the number of hours set on the timer)

This concept was removed from the alpha prototype due to the removal of the up/down button time setting.  Since the beta prototype will be using a rotary switch, the number of hours set will be visible to the user through the markings on the rotary switch, hence the LEDs will not be required and this leads to cost reduction in the development and manufacturing stage.

PCD Design
Through researching the three PCB technologies commonly available, the engineering department has decided to use the through-hole technology combined with wave soldering for high volume production.  This is both cost effective and reliable.  

The decision is made due to the negative aspects of the surface mount and hybrid technology.  With surface mount technology (SMT), the product reliability is greatly reduced because it has problems with thermal expansion of components and hence requires some type of cooling technique, therefore the use of this is not financially viable.  As with the hybrid technology (HT), since this requires the use of film technology for components, HT is potentially very costly.

Prior to the assembling of the beta design, all electrical components will be individually tested for fault as well as its functionality and tolerances.  The actual PCB board will also be tested for continuity, shorts, and tolerance.  This must be performed to ensure the possibility of error in the assembled product is kept to a minimum. It also eliminates the maintenance cost in future time.

After construction testing will also be conducted to ensure all components have soldered correctly, this process can be automated by using computerized scanned image to make comparison with an ideal board.

Further testing such as Burn-in testing can be performed to detect all sub-standard components.  Environmental testing can also be performed to ensure the prototype is functioning correctly under different temperature, humidity, and shock (vibration).

Business Plan

Marketing Plan

Product

Demographics

Our product is initially to be launched in the Australian market with targeted cities being Sydney, and Melbourne.  These cities are chosen as the starting regions for our product because both Sydney and Melbourne accounts for 20% of Australia’s population.  In the latter stages of the product life cycle when the product has a market share of 5-10%, the launch into the New Zealand, European and North American market can then be considered to generate more profits for the company.    

Psychographics 

Since our product is market-driven, our product is developed to eliminate the problems with the existing electric blanket and therefore the solutions to the problems will become our product’s major selling points.  They are:

1 Power is saved because a majority of electric blanket users forget to turn off the blanket when they wake up in the morning and results in the blanket being on for the whole day.

2 Waken up by the heat of the blanket because the user forgot to turn it off or reduce the temperature before sleeping.

3 The auto-on feature enables the user to have the comfort of jumping onto a warmed bed without having to wait for it to heat up before sleeping.

Price

The selling price of each unit to all retail outlets will have a 100% markup.  Our product will initially launch into the market with a 25% reduction in selling price for the first year to capture a portion of the market share.  With 25% in price reduction, the company will still generate a 75% profit per unit sale.  In the subsequent years, the product price will be back to normal and hence return to a 100% profit per unit sale. 

Promote

Heavy promotional and advertising strategies will be employed in the initial launch of the product.  Since electric blanket is a seasonal product, advertising will be shown only during March till September.  The following advertising mediums will be used:

· TV advertising – shown during midday to target housewives and elderly people.

· Newspaper / magazines

· Radio

In the subsequent years, advertising (less frequent) between the mentioned months will be necessary to target new potential buyers.  

Provide (Place)

The electric blanket must be packaged into relatively small box to enable for more units to be transported at a time.  Transportation will usually be in the form of containers, hence the smaller the box (for the electric blanket), the more the container can fit. This can lead to a substantial increase in profit due to the reduction in transportation cost as well as storage costs  

Our product will be distributed to all major general merchandise retail outlets such as Kmart and Target, and also department stores such as Grace Brothers and David Jones.  Since they are all very well established in different areas of Australia and have a large customer base, by selling the product at those places, it will greatly increase the exposure to our product.  

Logistic management can also be employed to all the retail outlets, since our products are non-perishable goods and our assembly line is efficient enough to produce only by orders from suppliers.  This concept of distribution will save storage costs and also will attract more different outlets to take up our products and hence further increases the exposure of our product to potential buyers.

Market Research

With extensive market analysis within Australia, there are no electric blankets that has an embedded a timer feature.  However, independent timing devices are available that can be attached to the electric blanket power cable to perform the same function. 

Financial Data
A brief projection cash flow statement is as below and a detailed quarterly cash flow statement is attached in the appendix.

	
	2003
	2004
	2005
	2006
	2007

	Development Cost ($)
	$96,200
	$0
	$0
	$0
	$96,200

	Sales (Units)
	4200
	10500
	45000
	50500
	5200

	Sales ($)
	$210,000
	$525,000
	$2,250,000
	$2,525,000
	$260,000

	Manufacturing Cost ($)
	$151,200
	$378,000
	$1,620,000
	$1,818,000
	$187,200

	Operating Profit ($)
	-$37,400
	$147,000
	$630,000.
	$707,000.
	-$23,400

	Cumulative Profit ($)
	-$61,450
	$85,550
	$715,550.
	$1,422,550
	$1,399,150


Cash flow Analysis

As shown in the above table, ongoing development is required in the first year of introduction and the projected final year of the product life.  Since the assembled products will not completely error-free, therefore ongoing development will be necessary in the first year to eliminate these errors from the products.  In 2007 (the projected decline stage of the product), further development will be necessary for enhancing the product, so a newly improved design will be ready once the current product reaches the end of its life cycle.  

Sales

As shown in the graph, the sales projection is divided into 4 stages:

1. Introduction

2. Growth

3. Maturity

4. Decline
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Figure 2: Sales Projection

The graph below illustrates the profit cumulated through the five-year period.  With the first year being the introduction of the product, a loss is imminent as the product is new onto the market and requires a period of time before it settles.  In the subsequent years, the profit increases as the product gains a certain percentage of the market share.
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Figure 3: Cumulative Profit

Break-Even Analysis
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The break-even chart is as below:

	Break Even Quantity =
	Fixed Cost/(Price-Variable)
	668


Intellectual Property

The feature that we designed in our product is unique at the present moment. In order to prevent our design being copied by other manufacturers in the market, we intend to apply a patent for that reason. By patenting our design we can further increase our profit margin by allowing other manufactures to use our design for a percentage of their product sold.  

Summary

In conclusion the electric blanket controller rewards the individual with satisfaction and luxury of a good night’s sleep as well as providing a solution to energy saving within the household. We predicted that there will be a cumulative profit margin of $1,399,150 in 5 years time. The design is highly profitable as illustrated from the breakeven analysis and cash flow statement. With the unique features and low competition, the design is worth to launch on the market. Aiming to introduce throughout Australia. International market is also considerable.  
Appendix A:
Development Costs

Personnel costs accounts for a large percentage of the overall development costs.  In the production of this alpha prototype the following personnel are used:


[image: image3.wmf]Personnel

Quantity

Standard Rate per hour ($/hr)

Number of hours

Sub Total

Senior Engineer

2

$100.00

115

$23,000.00

Lab Technician

1

$15.00

67

$1,005.00

Total

$24,005.00


Software Components

The following will be required to develop the temperature/timer controller:

	Component Name
	Availability

	Microsoft Project
	Available

	Microsoft Word
	Available

	Microsoft Excel
	Available

	PSpice v9.1
	Available

	Protel
	Available


Appendix B: Manufacturing Details and Costs

Bill Of Material

	
	Type
	Quantity
	Cost Per Unit
	SubTotal

	PCB
	
	1
	$2.50
	$2.50

	Relay
	12V, 3A
	1
	$3.50
	$3.50

	Resistors (general-purpose)
	
	
	
	

	
	1Ω
	1
	$0.02
	$0.02

	
	68Ω
	1
	$0.02
	$0.02

	
	150Ω
	1
	$0.02
	$0.02

	
	825Ω
	3
	$0.02
	$0.06

	
	1kΩ
	1
	$0.02
	$0.02

	
	4.7kΩ
	1
	$0.02
	$0.02

	
	27kΩ
	2
	$0.02
	$0.04

	
	100kΩ
	1
	$0.02
	$0.02

	
	390kΩ
	1
	$0.02
	$0.02

	
	470kΩ
	1
	$0.02
	$0.02

	
	
	
	
	

	Variable Resistor
	
	
	
	

	
	100kΩ
	1
	$0.15
	$0.15

	
	500Ω
	1
	$1.98
	$1.98

	
	
	
	
	

	Resistors (NTC)
	10kΩ
	1
	$1.50
	$1.50

	Transistors
	
	
	
	

	
	BC309
	2
	$0.30
	$0.60

	
	BC547
	2
	$0.13
	$0.26

	Capacitors
	
	
	
	

	
	1F
	2
	$0.20
	$0.40

	
	470 F/16V
	1
	$0.20
	$0.20

	
	10nF
	1
	$0.20
	$0.20

	
	100nF
	1
	$0.20
	$0.20

	Diode
	
	
	
	

	
	1N4004
	3
	$0.04
	$0.12

	IC
	
	
	
	

	
	NE/LM555
	1
	$0.97
	$0.97

	
	14020
	1
	$1.40
	$1.40

	
	4044
	1
	$1.50
	$1.50

	Switches
	
	
	
	

	
	SPDT
	1
	$2.86
	$2.86

	
	DP
	1
	$0.80
	$0.80

	
	
	
	
	

	
	
	
	Subtotal
	$19.40

	
	
	
	Wastage (2%)
	$0.36

	
	
	
	
	

	
	
	
	Total
	$19.76

	
	
	
	Mass Prod. Total
	$4.94






Figure A1: Bill Of Material

With the prototype, the costs of components are roughly four times more than that of bulk purchasing for mass production, which is illustrated in figure A1. 
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Figure A2: Manufacturing Cost for one unit

Since assembling electric blankets require a substantial amount of development costs and time, hence another approach is to purchase ready-made electric blankets from other suppliers and connect the controller onto the blanket.  Above in figure A2 is a rundown of the manufacturing cost per unit.  Note that the labour cost already includes the following:

1. Material handling

2. Assembly

3. Packaging
4. Transportation
Appendix C:
Selling Price and Marketing Prospect

Selling Price

The selling price is based on the cost-plus-price strategy as the electric blanket market is well established.  The blanket price should be competitive in order to gain market shares.  The selling price is calculated in the following way:
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Figure A4:
Selling Price

Market Prospect

The product will initially be launched in the Australian market concentrating in the southeastern region of Australia because of its cold weather in winter and it accounts for approximately 10% of Australia population.  Figure 2 illustrates the sales projection for a five-year period.  

In the latter stages of the product life-cycle, depending on the popularity of the product, analysis will be conducted to evaluate if the product is capable of succeeding in the international market, with New Zealand as the highest prioritized country because of the zero tariffs for Australian products, similar regulations and standards to Australia and other benefits which is an attractive market to launch into.  

As with other countries such as North American and Europe, although they are potentially big markets, extensive research and development must be conducted because of the different regulations and standards.  The electric blanket market should also be researched, since all houses in both countries have compulsory central heating units because of their sub-zero weather in winter.

The prediction for the product life cycle is approximately 5 years with development begins in the 5th year to enhance the product, so that a newly improved product is ready once the existing design phases out. 

Appendix D:
Budget
	
	Personnel
	Service
	Expenses
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	Task
	Engineer
	Lab Demonstrator
	Lab Equipments
	Components/Kits
	Miscellaneous

	
	
	
	
	
	

	Alpha Prototype Construction
	115
	67
	115
	$19.76
	$0.36

	Beta Prototype Construction
	200
	120
	200
	$25.00
	$0.50

	
	
	
	
	
	

	Total (Hours)
	315
	187
	315
	
	

	Rate ($/Hour)
	$100.00
	$15.00
	$2.00
	
	

	Total ($)
	$31,500.00
	$2,805.00
	$630.00
	$44.76
	$0.86

	
	
	
	
	
	

	
	
	
	
	
	

	Cost Summary
	
	
	
	
	

	Personnel
	$34,305.00
	
	
	
	

	Services
	$630.00
	
	
	
	

	Expenses
	$45.62
	
	
	
	

	Total ($)
	$34,980.62
	
	
	
	


Figure A5:
Budget for alpha prototype and beta prototype
The above budget illustrates the total development cost of the alpha and beta prototypes.  With the production cost of the final product, the rundown is provided in figure A2 under the Manufacturing Costs and Details in Appendix C.

Appendix D:
Detailed Block Diagram and Description

Block Diagram
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Block Description

	Block 
	Name
	Input
	Output
	Description

	A
	Power Regulator
	AC Mains
	12 VDC
	Convert AC mains to 12 VDC to operate the controller

	B
	555 Timer
	12 VDC
	Clock Pulses
	When it is switched on, the 555 timer generates square pulses (12VDC).

	C
	Counter
	Clock Pulses
	One 12V Pulse
	The counter reads the pulses from the 555 timer and increments by one on every clock pulse.

	D
	Switch Design
	
	
	The switch consists of 2 transistors and 2 SR latch.  The SR latches’ main purpose is to function the “Timer On” and “Timer Off” feature.  Further description is detailed in the appendix

	E
	Temp. Sensor
	12 VDC
	Relay on/off Signal
	Used to sense the temperature of the blanket.  If it is hotter than the preset temp., the sensor will send a signal to switch off relay and vice versa if it is colder. 

	F
	Electric Blanket
	50 VDC
	Heat
	


Appendix E:  Detailed Design

Testing

Timer testing


Aim
The aim of this test is to ensure that 

1. the timer is counting correctly

2. the 555 timer will stop sending pulses when the counter finishes counting

3. When the counter is reset, the 555 timer will start sending pulses and the counter resets its count to 0.

Method

1. Set the time setting (Assume setting the counter to 8 counts).

2. Connect the pin 10 of the ripple counter (4020) to the oscilloscope.

3. Switch on the power supply.

4. Check that the oscilloscope is showing flicking from 0-12V for 8 counts and then stopped.

5. Check the output pin from the counter is 12V.

6. Reset the counter.

7. Repeat step 4.

Temperature Switch testing
Aim

The aim of this test is to ensure of that the temperature switch is functioning correctly at the preset temperature. 


Method

1. Fill a foam cup with warm water. (e.g. 45(C)

2. Set the temperature switch to slightly lower than the measured temperature (refer to the NTC datasheet for the equivalent resistance of 45(C).

3. Insert the insulated NTC resistor into the cup of water, if the temperature falls below the preset temperature then the LED should glow.

4. Adjust the temperature of the water slightly higher than the preset temperature, the LED should go off.

System testing


Aim
The aim of this test is to ensure the following:

1. Integration between the timer and the temperature switch is functioning correctly

2. The whole system is working as written in the requirement specification.

Method

1. Preset the counter to 8 counts.

2. Switch to “Timer On” mode.

3. Turn on the power to generate the pulses.

4. Check that there are no voltages in the temperature kit’s DC rail using a voltmeter.

5. Press the “Start” button to start counting.

6. After 8 counts (determined by using oscilloscope), check that the LED from the temperature switch is on.

7. Repeat the temperature switch testing above.

8. Switch to “Timer Off” mode.

9. Reset the ripple counter.

10. After 8 counts (determined by using oscilloscope), check that the LED from the temperature switch is off.

Acceptance Testing

Timer Testing

Oscilloscope reading from pin 10 (555 input into counter):


Oscilloscope reading from the output pin of the counter:





After the counter finished counting, the output pin will constantly provide a 12VDC until the counter is reset.

Temperature Switch Testing

NTC Curve


	Resistance (Ohm)
	Temperature ((C)

	10000
	-30

	9350
	-20

	8405
	-10

	7820
	0

	7234
	10

	7056
	20

	6805
	30

	6542
	40

	6025
	50

	5724
	60

	5032
	70

	4806
	80

	4506
	90

	3826
	100

	3258
	110

	2679
	120

	2320
	130

	2062
	140

	1752
	150


System Analysis

Timer Component

The timer part contains a 555 timer IC, a counter IC and a transistor switch to activate a relay either on-to-off or off-to-on as soon as the counting period is over.

555 Timer:
The 555 is configured to generate a square wave cycle at a period of around 1 cycle/sec.

Ripple Counter:
The counter output wanted is set by a jumper.  Eleven counter outputs are available: 8 counts, 16, 32, 64, 128, 256, 512, 1024, 4098 and 8192 counts.  So if the 555 Timer is set to exactly 1.0Hz, the maximum timer interval can be set is 8192 seconds (approximately 2 hours).  In order to increase the timer interval, just set the 555 timer to 10Hz which will result in the maximum timer interval to be 81920 seconds (approximately 22.7 hours).

The counter implements its count on each negative transition of the clock pulse.  For example, low-high low-high is equivalent to 2 counts.

Switch Design:
The designed switch consists of 2 transistors and 2 SR Latches. (Refer to schematic design for diagram) 


Transistor 1 (T1):
The main function is to stop the 555 timer when the counter finished counting.


Transistor 2 (T2):
The function of this transistor is to reduce the current entering the SR Latches (4044). Prevent voltage drops in temperature switch.


SR Latches (4044): The first SR latch is used for the “Timer On” mode and the second for the “Timer Off” mode.

The SR Latch truth table is below:

	Enable
	*S
	*R
	Output
	Mode

	H
	L
	H
	H
	Timer On

	H
	X
	L
	L
	Timer Off



L = Low voltage level


H = High voltage level


X = don’t care


For the “Timer On” SR latch, the reset pin is connected directly to the counter output and the set pin is permanently connected to ground.  So if the counter finished counting, a 12V (H) pulse is outputted and hence satisfies the latch truth table for timer on and will output a (H) pulse (approx. 12V) which will turn on the temperature switch.


For the “Timer Off” SR latch, the reset pin is connected to the collector of T1 and the set pin is permanently connected to ground.  When the counter finished counting, T1 switched off and that satisfies the latch truth table for timer off.  The latch will then output a (L) pulse (approx. 0V), which will turn off the temperature switch.

Temperature Switch

The temperature switch consists on three major components: the sensor, the relay and the potentiometer.

Sensor:
The sensor is a NTC (Negative Temperature Coefficient) resistor and it exhibits decreasing electrical resistance with increases in environmental temperature and increasing electrical resistance with decreasing temperature.

Relay:
The relay controls the on and off of the blanket

Potentiometer:
The potentiometer is used to allow the user to set the temperature.
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				2002				2003								2004								2005								2006								2007

				Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4

		Development Cost ($)		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$0.00		$0.00		$0.00		$0.00		$0.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$48,100.00		$48,100.00		$48,100.00		$48,100.00

		Sales (Units)		0		200		4000		0		0		500		10000		0		0		10000		35000		0		0		500		50000		0		0		200		5000		0		0

		Sales ($)		$0.00		$10,000.00		$200,000.00		$0.00		$0.00		$25,000.00		$500,000.00		$0.00		$0.00		$500,000.00		$1,750,000.00		$0.00		$0.00		$25,000.00		$2,500,000.00		$0.00		$0.00		$10,000.00		$250,000.00		$0.00		$0.00

		Manufacturing Cost ($)		$0.00		$7,200.00		$144,000.00		$0.00		$0.00		$18,000.00		$360,000.00		$0.00		$0.00		$360,000.00		$1,260,000.00		$0.00		$0.00		$18,000.00		$1,800,000.00		$0.00		$0.00		$7,200.00		$180,000.00		$0.00		$0.00

		Operating Profit ($)		-$24,050.00		-$21,250.00		$31,950.00		-$24,050.00		-$24,050.00		-$17,050.00		$115,950.00		-$24,050.00		$0.00		$140,000.00		$490,000.00		$0.00		$0.00		-$17,050.00		$675,950.00		-$24,050.00		-$24,050.00		-$45,300.00		$21,900.00		-$48,100.00		-$48,100.00

		Cumulative Profit ($)		-$24,050.00		-$45,300.00		-$13,350.00		-$37,400.00		-$61,450.00		-$78,500.00		$37,450.00		$13,400.00		$13,400.00		$153,400.00		$643,400.00		$643,400.00		$643,400.00		$626,350.00		$1,302,300.00		$1,278,250.00		$1,254,200.00		$1,208,900.00		$1,230,800.00		$1,182,700.00		$1,134,600.00

		Assuming in mass production, the labour cost is $1/unit

				2002		2003		2004		2005		2006		2007

		Sales Projection		0		4200		10500		45000		50500		5200

		Sales		$0.00		$210,000.00		$525,000.00		$2,250,000.00		$2,525,000.00		$260,000.00

		Quantity		0		200		400		600		800		1000		1200		1400		1600		1800		2000		2200		2400		2600		2800		3000		3200		3400		3600

		Fixed Cost		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050

		QV		0		7200		14400		21600		28800		36000		43200		50400		57600		64800		72000		79200		86400		93600		100800		108000		115200		122400		129600

		Price		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50

		Total Cost		24050		31250		38450		45650		52850		60050		67250		74450		81650		88850		96050		103250		110450		117650		124850		132050		139250		146450		153650

		Income		0		10000		20000		30000		40000		50000		60000		70000		80000		90000		100000		110000		120000		130000		140000		150000		160000		170000		180000

		Break Even Quantity =		Fixed Cost/(Price-Variable)		1718
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				Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4

		Development Cost ($)		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$0.00		$0.00		$0.00		$0.00		$0.00		$24,050.00		$24,050.00		$24,050.00		$24,050.00		$48,100.00		$48,100.00		$48,100.00		$48,100.00

		Sales (Units)		0		200		4000		0		0		500		10000		0		0		10000		35000		0		0		500		50000		0		0		200		5000		0		0

		Sales ($)		$0.00		$14,400.00		$200,000.00		$0.00		$0.00		$25,000.00		$500,000.00		$0.00		$0.00		$500,000.00		$1,750,000.00		$0.00		$0.00		$25,000.00		$2,500,000.00		$0.00		$0.00		$10,000.00		$250,000.00		$0.00		$0.00

		Manufacturing Cost ($)		$0.00		$7,200.00		$144,000.00		$0.00		$0.00		$18,000.00		$360,000.00		$0.00		$0.00		$360,000.00		$1,260,000.00		$0.00		$0.00		$18,000.00		$1,800,000.00		$0.00		$0.00		$7,200.00		$180,000.00		$0.00		$0.00

		Operating Profit ($)		-$24,050.00		-$16,850.00		$31,950.00		-$24,050.00		-$24,050.00		-$17,050.00		$115,950.00		-$24,050.00		$0.00		$140,000.00		$490,000.00		$0.00		$0.00		-$17,050.00		$675,950.00		-$24,050.00		-$24,050.00		-$45,300.00		$21,900.00		-$48,100.00		-$48,100.00

		Cumulative Profit ($)		-$24,050.00		-$40,900.00		-$8,950.00		-$33,000.00		-$57,050.00		-$74,100.00		$41,850.00		$17,800.00		$17,800.00		$157,800.00		$647,800.00		$647,800.00		$647,800.00		$630,750.00		$1,306,700.00		$1,282,650.00		$1,258,600.00		$1,213,300.00		$1,235,200.00		$1,187,100.00		$1,139,000.00

		Assuming in mass production, the labour cost is $1/unit

				2002		2003		2004		2005		2006		2007

		Sales Projection		0		4200		10500		45000		50500		5200

		Sales		$0.00		$214,400.00		$525,000.00		$2,250,000.00		$2,525,000.00		$260,000.00

		Quantity		0		200		400		600		800		1000		1200		1400		1600		1800		2000		2200		2400		2600		2800		3000		3200		3400		3600

		Fixed Cost		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050		24050

		QV		0		7200		14400		21600		28800		36000		43200		50400		57600		64800		72000		79200		86400		93600		100800		108000		115200		122400		129600

		Price		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72		72

		Total Cost		24050		31250		38450		45650		52850		60050		67250		74450		81650		88850		96050		103250		110450		117650		124850		132050		139250		146450		153650

		Income		0		14400		28800		43200		57600		72000		86400		100800		115200		129600		144000		158400		172800		187200		201600		216000		230400		244800		259200

		Break Even Quantity =		Fixed Cost/(Price-Variable)		668





Sheet1

		0

		0

		0

		0

		0

		0



Sales Projection

Year

Sales Unit

0

0

0

0

0

0



Sheet2

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Total Cost

Income

Quantity

Dollars

Break-Even Chart

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		





		






_1098187907.xls
Sheet1

		Manufacturing Cost (per unit)		Sub Total

		Component Costs for Controller		$4.94

		Electric blanket		$30.00

		Labour Cost(per unit)		$1.50

		Total		$36.44
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		Personnel		Quantity		Standard Rate per hour ($/hr)		Number of hours		Sub Total

		Senior Engineer		2		$100.00		115		$23,000.00

		Lab Technician		1		$15.00		67		$1,005.00

								Total		$24,005.00
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		Selling Price

		Manufacturing Cost		$36.44

		Markup		100%

		Wholesale Price		$72.88






