Interoffice Memorandum


Date:        Friday, April 17th, 2015
To:            Bruce Wayne
From :      Peter Parker

Subject :  Feasibility report
___________________________________________________________________________________

Good Afternoon Mr. Wayne,

I am submitting to you an attached copy of my feasibility report regarding the installation of glass doors on open-air refrigeration units. The final report was completed on April 17th, 2015 (today) as requested. 

The purpose of this report is to determine if the open-air or closed-door refrigeration unit is more efficient in terms of:

· Cost
· Power consumption
· Consumer preference

I hope that you find the analysis complete and able to answers any questions or concerns you may have regarding the project. If there is any additional information you require, please contact me and I will be happy to provide it for you.

Thank you.
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Executive Summary


This report evaluates the feasibility of installing glass doors on open-air refrigeration units or installing brand new units. The report will compare two different refrigeration systems: closed-door and open-air to determine which is more efficient based on different factors. These types of refrigeration units are used in grocery stores across the world and each have different ways of working. The closed-door system is much like your refrigerator at home but larger with a glass door for consumers to see the products inside. The open-air system is like a shelf with cold air blowing down, overtop of the products to keep them fresh. It has no door. The report analyzes factors that include cost, power consumption, and consumer preference. This report is meant to be an informative guide to help management in making a decision by providing them with detailed information and exact numbers. Along with this report will be my recommendation with a plan of action. This plan will be for the better system and if glass doors should be installed to the old units, if new units should be installed or if the open-air unit are efficient enough and should be kept in place. 
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1.0 Introduction

1.1 Purpose of the Report

In the commercial food and drink retail market there are two types of refrigeration units: closed-door systems and open-air systems. As part of our company’s new “Zero Footprint” initiative this report will review each systems based upon four factors and analyze the feasibility of installing doors on our currently owned open-air refrigeration systems, if brand new closed door systems should be purchased, or if the current open-air systems should be left in place. 

1.2 Scope of the Report

This report will provide an in depth analysis of each different system based on the following four factor:

· Cost of operation
· Power consumption 
· Consumer preference
· Installation of doors

Since each region will vary in price on these four points, we will focus on the Southern Ontario region’s market. 

2.0 Operating Costs

In a standard grocery store, refrigeration accounts for the 57% of total operating costs. Since refrigeration is such a major expense for grocery stores, it offers a great area for improvements. Both the open-air and closed-door refrigeration units must operate 24/7, even if the store does not, to keep food from spoiling. With a closed-door system instead of an open-air system, energy costs can be reduced. 

For example, in Lawrence, Kansas a small grocery store made improvements to their store to save electricity; one of the ways was putting doors on their refrigeration units. They now save $55,000 annually on electricity.


2.1 Closed-Door Versus Open-Air Systems

The cost of operating a closed-door or open-air system is measured simply by the cost of the electricity it uses.
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The following table represents and compares different cost aspects of the closed-door and open-air systems.

	Table 1: Cost Comparison 
	System:
	Closed-Door
	Open-Air

	kWh / Day:
	43
	53

	Cost / Day:
	$4.37
	$5.41

	Cost / Year:
	$1,595.00
	$1,975.00

	Cost Difference / Year:
	-
	+ $380.00

	Cost Difference / Year (in *standard store):
	- 
	+ $7,600.00


* A standard store has 20 refrigeration units.

Based on the numbers in the table above, the closed-door system has clear cost savings versus the less efficient open-air system. Simply putting a door on the open-air refrigeration units can save $7,600. This is an easy fix with long-term benefits.

3.0 Power Consumption

3.1 Closed-Door System

The closed-door refrigeration units require 43 kWh of power each day. This power is used by four different parts of the machine:

· The compressor: cools the air
· The fan: circulates the cold air throughout the unit.
· The anti-sweat heater: acts as a defroster for the glass door.
· The lights: make product clearly visible for consumers.

The main draw is from the anti-sweat heater amounting to 36% of the total power consumption. Next are the lights and the compressor with 28% each, and finally the fan with 8%. 

3.2 Open-Air System

The open-air system operates in many of the same way of the closed-door system but has greater power draws in different areas. The biggest difference is the lack an anti-sweat heater. With no glass door, there is no need for a defroster. 
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The open-air system uses 53 kWh of electricity each day, 23% more than the closed-door system. The amount of power consumed by each part of the machine is as follows.

· The compressor:    80%
· The lights:              9%
· The fan:                 11%

The compressor consumes so much power in this case because there is no door to contain the cold air. To keep the food inside at a constant temperature of near 0o C, the compressor is constantly working to produce cold air. It is a wasteful system, especially during winter months when the store is heating the building. The cold air from the refrigeration will counteract the heating from the furnace. 

4.0 Consumer Preference – Being Green

Today, with climate change and global warming, everyone is more careful with being wasteful. More than ever, people are recycling and composting. They are buying fuel-efficient vehicles and saving electricity at home by unplugging appliances when they are not being used. By-laws now prevent people from letting their car idle for longer than 5 minutes. Vancouver has vowed to become the greenest city in the world by 2020. These examples are indicative of a clear consumer trend toward environmental protection and going green.

Now more than ever, consumers want their products to be made in an eco-friendly manner and for the stores also to be eco-friendly. Years ago it was always about consumer satisfaction and marketing. However now, consumers are also looking for sustainability in their products. With that being the case they are happy to see stores do their part in protecting the planets by doing something such as putting a door on their refrigerators.

5.0 Installation of Doors

There are two ways of moving toward refrigeration units with doors. The first is to replace the old unit with a brand new one. This is extremely expensive, especially when in a standard store there are 20 units. The second, more economical way is to retrofit new doors to the already existing units. A retrofit in this case would be installing glass doors on to the open-air units.

5.1 Retrofit 

The current price for a retrofit of glass doors to the pre-existing units is as follows:
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Table 2: Glass Door Retrofit

	Total Cost
	$2500

	Glass Door
	$1500

	Retrofit Installation
	$500

	Additional Labor
	$500



Based on Table 2, the total cost of installation is $2500. This is based on the installation of one door. According to the manufacturer, for every 20 glass doors purchased there will be a quantity discount applied of $200 dollars per unit until a unit cost of $750. Installation and labor costs remain constant

The following table represents the total cost based on the variable price scale given by the manufacturer:

Table 3: Variable Cost Scale

	Number of Stores*
	Price

	1
	$46,000

	3
	$38,000

	5
	$35,000

	10
	$35,000


* Stores are measured by the standard of 20 units per store. 

5.2 New Refrigeration Unit

The cost of a new refrigeration unit has a starting point of $3,750. This is the price for the most basic model. This equals to a total cost of $75,000 to outfit a standard store. This is 51% more expensive than a retrofit.

6.0 Conclusion

Based on each factor that was analyzed ( cost, power consumption, and consumer preference) for both the closed-door system and open-air system it is clear that closed-door refrigeration units are the better system. In a standard store they are 20% cheaper to operate and save $7,600 each year. They are also 19% more energy efficient compared to 
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the open-air system. The additional power draw of the open-air unit comes from the need to constantly produce cold air to blow over the products where in a closed-door unit the cold air is contained and only escapes when the door is opened. Since the cold air is constantly being blown over the products it is also cooling the overall temperature of the store, which in effect requires the store’s heater to work harder. Finally, consumers are looking for companies that are more eco-friendly and with progress toward a lower carbon footprint. Efficiency is the way of the future and to be ahead of the curve will serve everyone. 

I advise the decision of retrofitting glass doors to the open-air units that are currently located in our stores. Installing all new units was reviewed but was determined to be a very costly method of achieving the same goal that a retrofit would achieve. There are several clear benefits to doing the installation. The primary being reducing operating costs. After the retrofit we will break even after 4.5 years and bring savings after that point. The second benefit is reducing our overall power consumption and the ability to promote our business as eco-friendly. In summation, the retrofit is a positive and effective way to save money and power with no foreseeable negative impact on business.
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