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APPENDICES

INTRODUCTION

This instruction for implementation and reporting consists of the following parts: 

Part A: General instructions

Part B: Instructions for reporting of a real estate energy audit 

The instruction handles the implementation and reporting of Real Estate Energy Audit -audit model which belongs to the service sector. The beginning of the instruction (PART A) presents briefly some general instructions and information on audit projects. The instructions for an audit project are presented in detailed in the general instructions for an energy audit of the Ministry of Trade and Industry. The instructions have to be followed in every energy audit project supported by the Ministry of Trade and Industry. The latest updated and valid general instructions can be found for example from the web pages of Motiva (www.motiva.fi).

After the general information (PART B) the implementation and reporting instructions of real estate energy audit are presented. In addition to the actual reporting instructions the general instructions for implementation has been completed on the basis of implementation of the Real Estate Energy Audit –audit model.

In addition to this instruction for implementation and reporting a model report of energy audit of real estate has been made. The aim of the model is to describe the extent and the way of presenting the information of an energy audit report of real estate. The model report is not aiming to be a collection of all the possible tasks and observations in the object of an audit. For example in this model report an object with district heating is described, and because of that observations and comparisons of the use of renewable energy sources has not been done. (An example of observation of renewable energy sources is presented in the model report of a real estate energy audit).
Part A:  1
General instructions for real estate energy audits  

1.1
Concepts

1.1.1
Energy audit

Energy audit is a common name for a research made by professionals and the ordering organisation together. In an audit the current energy and water use of the building and of the production processes, and the profitable possibilities to improve them are surveyed, analysed and reported. The aim of an energy audit is to reduce energy and water consumption and their costs and to decrease  CO2 emissions caused by energy use and production.

1.1.2
Types of audit

The term energy audit defines the general content and the aim of the task, but not the detailed way to implement it. For the definition of the implementation and reporting of an energy audit Motiva has developed the so called audit models for energy audits of service sector, industry, and for different types, sizes, and ages of buildings and processes.

Audit models of the service sector are: energy audit of real estate, energy survey of real estate, follow-up audit of real estate, and introduction audit of real estate.

Energy audit of real estate –model and the instructions are the basis for the other real estate audits of the service sector. In the instructions for survey, follow-up audit, and introduction audit the focus is on the characteristics of the audit concerned.

The audit models with applicable objects are presented in the general instructions of energy audit operations of the Ministry of Trade and Industry.

Energy audit of real estate 

Energy audit of real estate is an energy audit of service sector buildings equipped with common or demanding building technology. In the audit the energy saving potential of HVAC systems and structures are surveyed. Examples of objects of common technology level (class 1) are office and store buildings, schools, and hotels. Examples of objects of demanding technology level (class 2) are hospitals, indoor swimming pools, spas, and large shopping centres.

Energy survey of real estate 

Energy audit of small service buildings. The focus of fieldwork and results are on reporting of the savings potential. Examples of possible survey objects are a gas station, kindergarten, small grocery store, and storehouse.

Follow-up audit of real estate 

A follow-up audit of real estate is an updated follow-up of previously done audit of a service sector object. The situation of implementation of measures suggested in the previous audit, the current energy economy, and new possibilities for improvements are verified in the follow-up audit.
Introduction audit of real estate 

Energy audit of new or renovated buildings of service sector. With introduction audit the energy efficient use of the building is secured in the beginning of use. Introduction audit is recommended to be done during the time of guarantee.

1.2
Instructions concerning energy audits 

Instructions for energy audit operations is three-level. In the top level there is a publication General Instruction for Energy Audit Operations updated from time to time by the Ministry of Trade and Industry. The instructions define the general and administrative methods of audit operations, the amounts of support, and the conditions for getting the support. The general instructions have to be followed in every audit project.

In the second level there is the implementation and reporting instructions made by Motiva (e.g. these instructions for implementation and reporting of energy audit and the model report). The instructions have to be followed taking into account the characteristics of the object.

In the third level there is the handbook of an energy auditor, which describes a good way to do an energy audit and which has instructions to do the actual auditing. The handbook is published as a web publication in the extranet pages of Motiva’s energy auditors.

1.3
Support to energy audits by the Ministry of Trade and Industry 

The Ministry of Trade and Industry supports annually energy audits by amount which will be separately announced. The condition to get support is that the audit is made according to the instructions of the Ministry of Trade and Industry. The amounts of support and the grounds for getting them are presented in detailed in the General Instructions for Energy Audit Operations.

The support from the Ministry of Trade and Industry is not granted to state owned bureaus, institutes, commercial enterprises or to energy audits of residence buildings and farms. At present there is a possibility to get support from the Environmental Administration for energy audits of residence buildings.

1.4
Responsible persons of an energy audit 

In each energy audit project supported by the Ministry of Trade and Industry two responsible persons of the audit has to be named. One of them has to have a competence to audit granted by Motiva to HVAC systems and the other to electric systems. The responsible persons are responsible of the audit and that the instructions are followed.

1.5
Contents of an energy audit project 

An energy audit project consists of the following phases and tasks: 

· Organising the implementation of the audit (e.g. the know-how of the object and participation in the implementation, offer requests, selection of outside auditors) 

· Filling up the energy support application and delivering it to the Employment and Economic Development Centre

· Starting meeting of the audit project

· Collecting the starting information

· Field work and measurements

· Analysing the possibilities for savings

· Reporting

· Presenting event of the report

· Filling up the payment clarification of the energy support and delivering it with appendices to the Employment and Economic Development Centre

· Implementation and follow-up of the measures

In each case good and successful energy audit is a co-operation between the orderer, the object, and other professionals. If the orderer wants he can also agree to fill up the support applications and payment clarification in co-operation with the auditor.

1.5.1
Energy support application

The orderer of energy audit delivers the energy support application to the business section of the Employment and Economic Development Centre. Information on the Employment and Economic Development Centres can be found from www.te-keskus. fi. The application for support and the valid general instructions of The Ministry of Trade and Industry can be got from the Employment and Economic Development Centre or from the web pages of Motiva or The Ministry of Trade and Industry. The audit support can be applied continuously.

For example the audit schedule is marked in the support application. When doing the schedule the requirements of  HVAC systems of the object at the time of the audit have to be taken into account (Heating systems can not be audited in summer and refrigeration systems can not be audited in winter).

Energy audit can not be started until the decision of support has been done or the starting permit requested from the Employment and Economic Development Centre. The costs which are created before leaving the support application are not accepted to the support.

1.5.2
Starting meeting of the audit project 

Energy audit is started with a starting meeting. In small objects the starting meeting can be done on the first day of field work. The aim of the meeting is to secure a common view of the aim, content, and order of tasks of the audit. In the web pages of Motiva there is a list of matters to be handled in the starting meeting.

1.5.3
Implementation of the audit 

The actual audit consists of different tasks which are collecting background information, field work and measurements, analysing the savings potential, and reporting. These tasks have been handled in detailed in the general instructions of energy audit operations and also in this instruction later with the reporting instructions.

1.5.4
Presenting event of the report 

The results and suggested measures of the audit report are presented to the orderer of the audit in the presenting event of the report. In the event a clear general view of the energy use of the object and the possibilities for improvements are presented and the orderer is guided in starting the follow-up procedures. Also the application procedure for energy saving investments supported by the Ministry of Trade and Industry and the principles of ESCO-activities are explained to the orderer.

In the event also filling up the payment clarification of energy support is gone through and especially the markings of follow-up procedures of the suggested energy saving measures ought to be done to table 2 in the summary of the audit report are explained.

1.5.5
Payment clarification of energy support 

After the audit project is completed the orderer fills up a payment clarification and a quality confirmation form delivered with the support decision. In the payment clarification the final funding of the project and the costs with statement of an accountant are presented. In addition to the payment clarification and quality confirmation the orderer delivers the following from each of the buildings planned to be audited separately in the application stage to the Employment and Economic Development Centre:

· One complete audit report

· One summary. The summary consists of the cover page of the audit report, information on the object, and summary tables (tables 1 and 2).

· paataulu.xls –file 

The latest version of paataulu.xls –file to be used in the audit can be found from the extranet service aimed at energy auditors in the web pages of Motiva. If the project is concerning many objects the paataulu.xls –files of different objects are saved in the same index in files named according to the objects. All the names of the files have to include the word ”paataulu” (e.g. modelschool_paataulu.xls).

The information on implementation of each procedure has to be recorded to the point ”agreed follow-up procedures” in table 2 according to the following markings:

·  I= Implemented

· A = Agreed to be implemented

· C = Considered to be implemented

· N = Not going to be implemented 

Markings to the report and summary can be done by hand but they also have to be listed in the paataulu.xls –file to be delivered to the Employment and Economic Development Centre.

1.6
Special instructions to be taken into account in implementation of an energy audit

1.6.1
Study of renewable energy sources 

In addition to energy cost savings the energy audit aims to decrease the CO2 emissions of energy use. The possibility and profitability to use renewable energy sources has to be studied in objects, which have electric heating or are using fossil fuels in heat and/or energy production. If there is no fuel use in object and it is connected to the district heating network the study is not needed to be done.

The possibilities of renewable energy source studies in energy audits are presented in the following:

· Replacing a fossil fuel (e.g. oil) with a fuel originating from wood (e.g. wood chips).

· Using heat pumps as parallel or as a main method of heat production or heat recovery. The profitability of heat pumps has to be studied always in objects with electric heating and in other objects if the options concerned are made possible.

The studies of utilizing solar power, bio gas, and other renewable energy sources can be included in the energy audit if it is estimated that the options are economically profitable to the object.

Example of a description of renewable energy and profitability study of an object with oil heating is presented in the model report of the energy audit of real estate –model.

1.6.2
Area project

The audit project can consist of an area formed by many buildings (hospital, course centre), which has only one district heating connection or a heating centre. There can be more than one electricity connections. If the support is applied to each building separately, separate reports for every building of the area has to be done and in addition a summary report, which handles the matters of the shared connection (energy supply).

The measured, estimated, or calculated energy consumption is presented in table 1 of the report of each building. There is also a clarification of definition principles of consumption of the table (according to the measuring period, according to the characteristic consumption, calculated with Motiwat etc.). Table 2 presents the savings suggestions for the building.

Table 1 of the summary report presents the actual measured consumptions of the whole area and total savings potential of the area. Table 2 presents the savings potentials of each building as one line summaries. The information in table 2 has been collected from the reports of every building. The summary report presents also the common matters (energy supply) concerning the whole area and the current state of energy consumption of the connections (history of consumptions, characteristic consumptions etc).

1.6.3
Special characteristics of an energy audit object with many tenants 

An energy audit is always a holistic study of the object. Also for objects in which electricity and/or heat energy consumption is divided between many users a comprehensive observation of energy use and savings potential has to be done to the part of the building or energy use for which the audit support is applied.

In special cases some parts of a building can be left out of the audit if the object is very large required that no support is applied for those parts. If for example in a commercial centre the audit support has been applied for the whole content of the building, the saving observations on electricity can not be done only on electricity of the premises but also the consumption of different users and their spaces have to be audited in order to find the possibilities for savings. The information on consumption of an individual user can however be left without analysis if the share of consumption is below 5 % of the total consumption of the object.

1.6.4
Combining energy audit and assessment of condition 

It is possible to carry out simultaneously an energy audit and assessment of condition to the object. They can be combined if the implementation and reporting requirements for the chosen energy audit model are fulfilled. The energy audit support can only be used for the implementation and reporting of the energy audit.
Part B: Instructions for implementation and reporting of a real estate energy audit 

This chapter handles the implementation and reporting of an energy audit. Besides the actual reporting instructions there are instructions also for field work of the audit (for example the measurements). The handling order of the matters follows the order of the model report of Energy Audit of Real Estate.

The cover page of the report 

The cover page of the report has to correspond to the cover page of the model report:

· Information on the decision of support has to be placed in the upper left corner because of filing

· The audit model has to be mentioned with the address information of the object

· The date of the audit means the date when the heating and refrigeration observations of the field work were done, and the date of the report is the date when the audit project was completed.

Foreword

The following is described in the foreword: 

· The aim of the audit 

· The financiers and their shares of funding

· Information of the orderer 

· The makers of the audit 

The report is also dated (=the conclusion date of the audit) and provided with the signatures of the responsible persons of the audit (HVAC and electricity).

1
Summary of the current energy economy of the object and the suggested saving measures

This chapter presents the summary of the main results of the audit, an exact description of the object of the audit, a general view of the energy economy of the object, consumptions of electricity, heat, and water, the most important suggested saving measures and the total effect of all the measures on the consumptions and costs of the object. In addition average characteristic consumptions of similar objects are presented (reference has to be mentioned). It has to be noticed that although the characteristic consumption would be smaller than average or than in other similar objects, the customer must not be given the impression that directly because of this comparison of characteristic consumptions the energy efficiency of the object can be regarded as good.

Tables 1 and 2 of paataulu.xls–file and a graph presenting the energy and water costs by energy types in the comparison year and after the saving measures are attached to the end of the chapter.

The valid paataulu.xls –file can be found from the extranet service for energy auditors in Motiva’s web pages.

Table 1

Table 1 presents the current consumption and the saving potential noticed in the audit and the decrease of CO2 emissions and the investments needed to implement them. The savings potential (and the reduction of CO2 emissions) will shift automatically inside the paataulu.xls –file from table 2 to table 1, so only the current consumptions and costs and investments needed divided into heat, electricity, and water investments are recorded in table 1.

The comparison year, to which the savings are compared and from which the savings potential is calculated, is in general the full calendar year before the audit year with the specifications and exceptions presented in this instruction in chapters 2.3.1-2.3.3. If the information is not from a full calendar year or is partly estimated the year from which most of the information is has to be marked as the comparison year to the table. The consumption information (heat, electricity, water) has to be from the same period. As for heat energy the weather corrected consumption by heating demand number (=standardized) is presented. The costs are calculated on the basis of standardized consumption.

The principles for determination of the current consumptions and costs presented in the table are recorded with table 1:

· From which time period the consumptions are and is the information based on measured or estimated consumptions.

· If the object has electric heating the total electricity consumption is marked (the heating part as standardized) in the electricity column and a separate comment of this is presented below the table.

· If the costs include the Value Added Tax or not is presented. When starting the audit it has to be agreed with the orderer if the prices are handled with or without the Value Added Tax.

· According to which date the prices with which the costs are calculated are determined is presented.

· The costs have to include besides consumption costs all the fixed costs connected to the energy and water supply such as basic charges, power charges, meter rents etc.

· In special cases with objects with many tenants (e.g. commercial centres or similar), where the tenants have own electricity connections and getting the information on electricity supply is difficult (inappropriate or difficult) it is possible to mark only the electricity consumption of the premises and corresponding savings and investments to table 1. This information is also clearly stated in the notice section of the table. In this case the saving suggestions of electricity consumption of a tenant are reported separately in chapter 4.9. Other suggestions and findings in the report and the summaries in table 2 under the same title so that the savings concerned are not calculated together to the summary line of table 2.

Table 2

The suggested measures which have come up during the audit and have a refund time (=investment/savings per year) under 10 years are recorded in table 2. The measures concerned are described more detailed in chapter 4 ”Energy economically profitable suggestions”.

The suggested measures are recorded in table 2 in the suggested implementation order. Besides the description of the procedure the following are marked to the table for each measure:

· Investment costs

· Estimation on savings to be gained and CO2 reductions

· The point of the report where the measure is described in detail

· Letter code describing the agreed follow-up procedures

· I = Implemented

· A = Agreed to be implemented

· C = Considered to be implemented

· N = Not going to be implemented.

The coefficients used in calculations of CO2 emissions are presented in the extranet pages of Motiva’s auditors.

The part which only reduces costs is recorded to the ”other” cost savings column of table 2. These include e.g. the cost created by decreasing the ordered water flow of district heat, the cost created by changing the electricity tariff, the cost created by decreasing the billing power of electricity etc.

In addition to the suggested measures which are energy economically profitable, also other findings and suggestions linked to energy use and efficiency whose implementation can not be proved by energy economical reasons can be listed in table 2. These procedures are presented more detailed in chapter 4.9. Only the description of  other findings and measures and the part of the report in which they are described more detailed are recorded in table 2. Investment costs and possible saving estimations for these other findings and measures are not recorded in table 2 because the information is shifted automatically inside paataulu.xls –file to table 1 and would then distort the summary of table 1.

In those audit objects with many tenants where the consumption in table 1 is only the electricity consumption, savings and investment of the premises, the saving suggestions concerning the tenants are presented also separately in table 2 like stated before in ”Other suggestions and findings” and the descriptions of the measures with savings calculations are reported in chapter 4.9 and as a summary in point 1.

The name and address of the object and the date of the report are automatically transferred inside the paataulu.xls –file from the general information on the object to the title field of table 2.

Checking the consumption and cost information 

The information on consumption and costs of the object of the audit and the investment costs of suggested measures are presented in different parts of the report:

· In table 1 of chapter 1

· In table 2 of chapter 1

· In chapter 2.3

· In chapter 4.

The auditors have to take care that the information on consumption and costs and the savings potentials and investments presented in different chapters are not conflicting with each other.

2
Current energy use of the object 

2.1
Information on the object 

The information on the object of the audit to be placed in the report is presented in the model report. The type of building is chosen according to the primary use by using the three numbered classification of buildings of Statistics Finland (can be found from the web pages of Statistics Finland www.stat.fi in -> Tuotteet ja palvelut -> Tietoa tilastoista -> Luokitukset -> Muut luokitukset -> Rakennus).  In addition it is described how the volume and/or area of the object are divided for different functions and uses.

In Use and activities the information on use, capacity etc which have/have had the main effect on energy and water use of the building are described.

2.2
Energy and water supply

On heat energy the following is listed: 

· The method of heat production of the building (district heat, oil boiler, natural gas boiler, wood chip boiler, electricity condenser etc) and with objects with district heating also the supplier of heat.

· The power of heating source (ordered power/ordered water flow, boiler power, volume/power of electricity condenser etc)

On electricity the following is listed:

· The owner of the network and the transfer tariff

· Seller of the electricity and the type of selling tariff

· Electricity supply of tenants

· Size of the electricity connection

On water the supply of water and handling of waste water are listed.

2.3
Energy and water consumption

2.3.1 Heat energy

Annual consumption

Information on annual consumption of heat energy is presented in general from the three whole calendar years before the audit year with the following exceptions:

· If it is noticed during the audit that the consumption level of the object in the audit year has changed essentially from the previous year (use, activity, degree of use or other factor affecting the consumption has changed) a estimated or calculated consumption comparable to present activities and degree of use should be presented as the consumption of the previous year in the table.

· If the audit is made during the last months of the year, the consumption of 12 last months can be presented as the total consumption of the year.

The information on consumption is presented as numbers in a table and as a graph. If the consumption information of last year is not from a full calendar year before the audit, the principle of determining the last year’s consumption information has to be presented with the table of annual consumption. Besides the realized consumption also the yearly consumptions and characteristic consumptions weather corrected by heating need number are presented in the table.

The characteristic consumptions are compared with average characteristic consumptions of similar objects (reference has to be mentioned) and functional and other reasons are estimated if the characteristic consumption differs significantly from the average. It has to be noticed that although the characteristic consumption would be smaller than average or than in other similar objects, the customer must not be given the impression that because of this the energy efficiency of the object can be regarded as good. Also if there have been essential variations in the consumption the possible reasons are studied and reported in order to find the possibilities for savings.

Distribution of consumption by groups of appliances 

The calculated distribution of consumption of heating energy is presented for the standardized consumption of the last year. In the distribution of consumption the distribution of heat energy between heating, ventilation and warm running water is estimated and the basis for the estimation or calculation is explained. Objects equipped with own boiler plant the distribution of consumption presents also an estimation of loss of the boiler plant. The presented distribution of consumption is commented briefly in the report. The distribution of consumption is presented as a table and/or a graph.

Expenses and tariffs

Heat energy charges of the premises are divided to basic charge and energy charge and are determined on the basis of last year’s standardized consumption and the prices during the time of audit. However if it is known during the audit that the prices will change in near future, the new prices will be used in the calculations. In addition to the principle of determination of charges the prices used in the audit are recorded to the report. The energy charges are presented as a table and/or as a graph.

2.3.2 Electricity

Annual consumption

The consumption information of electricity is presented from a comparable time period and a similar way than the consumption information of heat energy. The time period of which the consumption numbers represent should be mentioned in the report. Especially in case of many users or tenants it is important that it is clearly explained which consumption the numbers are representing.

Besides the realized consumption the characteristic consumptions are presented in a table. The realized consumption is divided by time periods of transfer tariff. The distribution of consumption according to the transfer tariff from different years is also presented as a graph.

The characteristic consumptions are compared with average characteristic consumptions of similar objects (reference has to be mentioned) and functional and other reasons are estimated if the characteristic consumption differs significantly from the average. It has to be noticed that although the characteristic consumption would be smaller than average or than in other similar objects, the customer must not be given the impression that directly because of this comparison of the energy efficiency of the object can be regarded as good. Also if there have been essential variations in the consumption the possible reasons are studied and reported in order to find the possibilities for savings.

Distribution of consumption by groups of appliances 

The estimated distribution of consumption of electricity by groups of appliances is presented in the report. Electricity consumption has to be divided at least to the following groups: indoor lighting, HVAC appliances, electric heating, kitchen appliances, and other consumption. The estimation of distribution of consumption is made so accurate that the total consumption is controlled fully and steadily. Also the distribution of groups of appliances is defined to the consumption of space or appliance. The distribution of consumption is presented as a table and/or a graph. The distribution of consumption is commented if needed (e.g. if the share of the total consumption of one group of appliance is).

Monthly consumptions

For comparison of tariffs and for the estimated distribution of electricity consumption of groups of appliances the annual electricity consumption is divided to monthly and day/night consumptions so that the comparisons of annual costs of alternative tariffs can be made. The tariffs with time periods and estimations of consumption distributions are presented in the report.

The estimations of consumption distributions are made on the basis of billing information, power per hour information got from the owner of the network, separate measurements (see Load variation below) and calculations and estimations. The principles of estimating consumption distributions are presented in this report.

The monthly consumptions are presented in a table and/or as a graph.

Power peak

For comparison of tariffs and for the estimated distribution of electricity consumption of groups of appliances the peak power of the object has to be found out in the audit. It can be done on the basis of billing, power per hour information got from the owner of the network or separate measurements. The principles of estimating the power information has to be presented in this report. If the reactive power has no significance because of comparison of tariffs, capacity of joint or other reason it can be left out.

In the power tariff objects the time of the highest peak power, the principles for power charges (reactive power and active power), and the average billing power are recorded to the report. The characteristic loads of the object and the using time of peak are calculated from the power information. They can be utilized in the energy efficiency estimation and compared to the values of similar objects.

Load variation

The electricity load variations are studied during the audit. It is done for example on the basis of power per hour information or separate measurements or observations got from the owner of the supply network. In smaller object the load variations can be found out with intensified number of billing meter that usually requires the personnel of the object to take part in reading the meter.

With the help of power per hour graph the suitability of energy use especially at nights and during the weekends is tried to find out and the distribution of consumption is estimated for the comparison of tariffs. Minimum requirements and instructions for measuring the power per hour graph are presented in the General information of Energy audit actions of the Ministry of Trade and Industry.

A brief summary of load variations is presented in the report. The load on different days and times of day and the findings and conclusions made on the load and its timing are described in the summary. A representing sample of the annual power per hour information of the competed electricity supply is presented as pictures of loads of different time periods as an appendix of the report.

Expenses and tariffs

The electricity charges from the last year are presented. The charges are divided to components according to the used tariffs (transfer/selling), and they are determined on the basis of last year’s consumption and the prices at the time of the audit. However if it is known during the audit that the prices will change in near future, the new prices will be used in the calculations. In addition to the principle of defining the charges the prices used in the audit are recorded to the report. The energy charges are presented as a table and as a graph.

2.3.3 Water

Annual consumption

The information of water consumption is presented from the comparable time period and a similar way than the consumption information of heat energy. Besides the realized consumption the table presents the characteristic consumptions. The realized consumptions are also presented as a graph.

The characteristic consumptions are compared with average characteristic consumptions of similar objects (reference has to be mentioned) and reasons are estimated if the characteristic consumption differs significantly from the average. Also if there have been significant variations in annual consumptions an estimation of reasons has to be presented in the report. The distribution of water consumption is estimated especially if costs on water are significant.
Expenses and tariffs

The annual water costs are presented in the report. The costs are divided into consumption charges (water and waste water) and fixed charges (basic charges, sprinkler charges, and meter rents) and they are defined on the basis of last year’s consumption and the prices during the time of the audit. However if it is known during the audit that the prices will change in the near future, the new prices will be used in the calculations. In addition to the principle of defining the charges the prices used in the audit are recorded to the report. Water charges are presented as a table and as a graph.
2.4
The use and maintenance of the premises 
2.4.1
Use and maintenance organisation 

A description of the use and maintenance organization of the object and its functions when the energy economy is concerned.

2.4.2
Consumption follow-up

A description of the consumption follow-up of the object and utilizing the consumption follow-up in controlling the energy economy of the object.

2.4.3
Technical documents

Comments on the technical documents used in the audit: drawings, measurement notes, maintenance book, maintenance plan of electric system, and regular inspections.

3
Estimation of the energy economy of the object 

The extent of chapter 3 and the method of handling the issues 

The aim of this chapter of the report is to concentrate on estimating the energy economy and the suitability of use of the present systems. The following factors linked to the energy economy of every system presented have to be commented although there would not be a separate mentioning of them later when the system concerned is presented:

· need and use

· energy efficiency of the system and/or appliance 

· method of control, its applicability and functioning of the control 

· adjustment method, its applicability and functioning of the adjustment 

· functioning parameters and their suitability ( set up values, running times)

· possibilities of improving the energy economy.

All the titles of this instruction are presented in the report. If there is no system indicated by the title in the object, it is written next to the title that the object has no such system. If needed the report can be made even broader than in this instruction

Measurements

The measurements presented later are done during the field work of the audit in order to find out the current functioning condition of the systems. The results of the measurements can be presented in the report with the description of the system concerned or alternatively in the appendices of the report. However a summary of all the measurements with conclusions is presented in the report with the description of the system concerned.

The measurements with marking ”registrative measurement” are done either with separate data loggers or with the help of a follow-up measuring program of a building automation system if it is installed to the object The length of the follow-up period is chosen so that with the follow-up the functioning of the system concerned in different situations (daytime use, night time use, starting situation etc) can be figured out.

3.1  Heating systems

3.1.1 General information

A description of heat production, principles of heat distribution and heat release (e.g. radiator and IV networks, hallway and door curtain appliances etc) and condition of the network (leaks, insulations).

3.1.2 Measuring of energy

A description of heat amount measurements with their ranges. In addition in the report the sufficiency and appropriateness of current metering when energy use and controlling the expenses are concerned is commented.

3.1.3 Heat production and possibility to use renewable energy sources 

A description of the principles of heat production of the object with power information. If the object is joined in a district heating network an estimation of the appropriateness of current ordered power/ordered water flow is presented. The estimation can be based on calculated peak powers of district heat calculated from annual heat consumption or need of heating numbers.

The estimation can be based on peak powers of district heat calculated from annual heat consumption and heating need numbers. It can be also based on monthly observations if monthly consumption and heating need numbers can be used. Suggestions of possible reductions of ordered water flow and future negotiations with the representative of the heating plant are made based on the estimation. 

If the object is equipped with own boiler plant, the burning efficiencies are measured. In addition to that the annual efficiency and functioning condition of the boiler plant are estimated.

If fossil fuels are used in heat or electricity production or if the object has electric heating, the following alternatives to use renewable energy sources have to be considered in the report: 

· Replacing fossil fuel with a fuel from wood 

· Using heat pumps as parallel or as a main method of heat production or heat recovery in objects with electric heating. 

The profitability of heat pumps is studied also in objects without electric heating if the use of heat pumps is estimated to be economically profitable.

3.1.4
Heat distribution 

Inside temperatures

During the field work of the audit the inside temperatures are measured with a sample with which can be determined the steadiness of inside temperatures, average inside temperature, and the possible saving potential of heat energy of the object. In the report a summary and comments of the inside temperature measurements and conclusions (need of basic adjustments of radiator networks, level of control graphs, functioning of ventilation and heating system etc.) are presented. Especially the joint effect of ventilation and heating system has to be taken into account – there is a number of factors affecting the inside temperatures and differences in room temperatures are not  necessarily because of lack of basic adjustments. 

The measurement records are presented as appendix of the report. In the records the following information is presented:

· date of the measurement 

· outside air conditions during the measurement (outside temperature, weather: cloudy/semi-cloudy/sunny)
· measuring point
· according to measuring point

· Radiator network serving the room 

· Incoming air appliance serving the room

· Measured room temperature

· Radiator valve (manual/thermostatic radiator valve)

· Heat load of the room (empty room/normal load/heavy load)

· Effect of the sun (none/small/great)

Radiator networks
Description of energy economy of implementation and functioning of the radiator network: 

· Serving zones

· Implementation of control and checking of  the functioning

· Set up values, functioning of adjustment and estimation of the level of control graph

· Night temperature dropping or other optimizing function of heating and comments of the appropriateness of their use or taking into use

· Controlling the pumps and estimation of the necessity of control

· Control possibilities of basic adjustments of water flows ( line control valves) and estimation of the need of basic adjustment

· Thermostatic radiator valves, their amount and functioning condition.

IV networks

Description of energy economy of implementation and functioning of the IV network 

· Serving zones

· Implementation of control and checking of  the functioning

· Set up values, functioning of control and estimation of the level of control graph

· Controlling the pumps and estimation of the necessity of control

· Control possibilities of basic adjustments of water flows (line control valves) and estimation of the need of basic adjustment.

Heating appliances connected to the heating networks 

Description of implementation and energy efficiency (serving zones, control and adjustment methods, set up values) and comments on appropriateness of usage parameters of hallway and door curtain appliances and other heating networks of the object.

3.2
Water and sewer systems

3.2.1
General information 

Description of water and sewer system of the object (supply of water and handling of waste water) and observations on the condition of the network (e.g. leaks, insulations, pressure increases/decreases etc.).

3.2.2
Measuring of water

Description of water meters and their ranges. In addition the sufficiency of current metering and appropriateness when energy economy and waste water charges are concerned are commented in the report. 

3.2.3  Energy economy of running water 

Description according to the network at least in the following extent: 

· Implementation of control and checking of  the functioning 

· Set up value, functioning of adjustment and comments on the temperature level of running water (can not be lower than 50 oC in any part of the basic network , over 65 oC can cause a risk of fire) 

· Temperature of returning water of the circulating network (measured during the field work of the audit) and comments on temperature level of returning water. 

3.2.4 Sewer equipment and pressure level of water pipe network 

Description of water equipment (types of taps, sizes of toilet flushing tanks etc) and other appliances (dish washers, sorting lines of dishes etc) of the object.

The flows of water equipment are measured during the audit with sample with which the average flows and possible saving potential of water consumption can be defined. A summary and comments on measurements and conclusions of the saving potential of water are presented in the report. Measurement records are presented in an appendix.

Estimation of the pressure level of water pipe network and its effect on water consumption of the object is presented in the report. The pressure level is found out for example with the help of a local pressure meter or if needed it is measured with a separate pressure meter.

3.3 Ventilation systems

3.31
General information

General description of ventilation of the object. At least the following are handled:

· Implementation of air conditioning/ventilation (mechanical, natural etc.)

· Amounts of incoming, outgoing etc appliances

· Essential factors when energy economy is concerned (e.g. capacity, functioning, moistening, refrigeration, air flow control etc of heat recovery)

· Implementation of control and adjustment methods

· Principles of use (e.g. appliances are in use during working time except incoming air appliance TK1 which is running continuously)

· adjustment possibilities of air flows.

3.3.2  Incoming and outgoing air appliances 
The following information is presented from all or in case of a large object from at least energy economically important incoming and outgoing air appliances:

· symbol

· serving zone

· age of the appliance

· air flow (1/1 and ½ powers separately and estimation of air flows in different times of the year if controlled by air amounts)

· structure of the appliance

· adjustment method and set up values of adjustment

· temperature of incoming air based on which the current energy consumption of the appliance is calculated

· control method e.g. extra time buttons etc.

· Running times based on which the current energy consumption of the appliance is calculated

· Other factors affecting the energy consumption of the appliance (e.g. temperature of power change, efficiency of heat recovery, returning air connection etc.)

It is recommendable that the information above is presented in a separate table as an appendix of the report.

Control methods and running times 

Conclusions on energy efficiency based on analysis of present implementation, use and need of use  (suggestions for procedures are presented in detail in chapter 4).

Air flows and serving zones

Conclusions on energy efficiency based on analysis of present implementation, air flows, and need (suggestions for procedures are presented in detail in chapter 4).

Adjustment methods, set up values and functioning of the adjustment 

Conclusions on energy efficiency based on analysis of present implementation and functions (suggestions for procedures are presented in detail in chapter 4).

Functioning of the adjustment is secured by measurements of each appliance. During the field work of the audit the efficiencies of in blowing temperatures and heat recoveries of energy economically significant incoming air appliances in normal use of heating period are measured at least as momentary measurements. It is recommendable to secure the functioning of adjustment of the energy economically significant incoming air appliances with the help of registrating measurement follow-up (with data loggers or building automation). With good reasons the registrating measuring can be left out (e.g. small size of the audit object, small share of ventilation of the energy costs, small share of energy consumption of the appliance from heat consumption etc.).

Heat recovery equipment

Conclusions on energy efficiency of present heat recovery equipment according to incoming air appliance and possibilities of increasing heat recovery based on analysis of present implementation and functions (suggestions for procedures are presented in detail in chapter 4).

Functioning of the present heat recovery is secured by measuring the efficiencies of heat recovery equipment. When the measurement results are assessed the heavy layering in the incoming air channel after heat recovery has to be taken into account. In water glycol systems the glycol content of the solution and the conclusions are presented according to the incoming air appliance.

Moistening equipment

Description of moistening equipment of ventilation and their energy consumption, and conclusions on the functioning of moistening, set up values and their suitability and energy efficiency.

Night time aeration

Description of taking into use and increasing possibilities of night time aeration, or of present use, functioning parameters and suitability.

Energy consumption of air conditioning 

The present energy consumptions of incoming air appliances (heat, electricity) are presented in the report. The calculations can be made for example with Motiwatti-program. The results are presented as a graph in the report or in a separate appendix. In the case of larger consumers also an estimation of the reasons for high consumption is presented.

3.4
Refrigeration systems

3.4.1
Refrigeration of ventilation and rooms 
Refrigeration of ventilation 

Description of implementation and energy efficiency of refrigeration of ventilation (refrigeration and electricity powers, control and adjustment methods, condense heat recovery, utilizing free refrigeration etc.) and comments on functioning of the refrigeration and suitability of usage parameters. Conclusions on energy efficiency (suggestions for procedures are presented in detail in chapter 4).
Refrigeration of spaces 

Description of implementation of refrigeration of spaces (refrigeration and electricity powers, control and adjustment methods, condensing, condense heat recovery etc.) and comments on functioning of the refrigeration and suitability of usage parameters.

3.4.2
Other refrigeration e.g. cool storage 

Description of cooling systems of the object (refrigeration and electricity powers, condensing, condense heat recovery etc.) and comments on functioning of the equipment and suitability of usage parameters. During the audit the inside temperatures of significant coolers and freezer rooms are measured and they are also presented in the report. In special objects e.g. the cooling equipment of a store can be a significant energy consumer and they are audited thoroughly.

3.5
Electric system

3.5.1
General information

Description of the structure of electricity distribution network especially when electricity billing and cost savings are concerned (tension of the connection, main fuse size, location of possible transformer and head centre, implementation of compensation of reactive power, type of electricity distribution system etc.).

3.5.2
Measuring of energy

Description of billing and region measurements with their effected zones. In addition the sufficiency and suitability of the current metering when energy use and controlling costs are concerned are commented in the report.

3.5.3 Electricity supply

Description of electricity supply of the object (selling and transfer) and estimation of profitability (reference to the study of tariffs) of the present tariffs (selling and transfer tariffs). A comparison of tariffs is presented in the report between all the possible transfer and selling tariffs of local owner of the distribution network. If the selling of electricity is competed, there is no need for comparison of selling tariffs.
3.5.4
Electricity consumption and energy efficiency by groups of appliances 
Lighting

Energy consumption of lighting and the distribution of consumption 

The total consumption of lighting energy of the object and a picture of the distribution to the most important types of spaces based on observations during the field work are presented.

General view on implementation of lighting 

The aim is to summarize the basic solutions of lighting in order to prevent repetition.

The measured lighting powers can be presented here as summarized, with a separate appendix or by types of spaces. The most important thing is that the measurements are utilized in estimating of the quality and energy efficiency of lighting. Usually presenting the information with conclusions by types of spaces is the most recommendable way.

Energy efficiency of lighting and energy consumption by types of spaces 

The implementation, electricity consumption and energy efficiency of lighting are analysed and reported by types of spaces. According to each type of space an estimation of lighting power, annual time of use, and energy consumption are presented in the report.

The factors linked to the use of lighting, energy efficiency of the implementation, and the conclusions are presented in the report by types of spaces:
· Lighting solution (general/local/target lighting) and installation of lighting (location and height of lights, suitability of groupings to the appropriate use etc.)

· The number describing the efficiency of lighting and other factors (W/m2, colours of the surfaces etc.)

·  Efficiencies of appliances (lamp, lighting type, connection equipment)
·  Control method and suitability to energy economical use of the premises (presence detectors, utilising sunlight etc.)
·  view of energy efficiency of use and implementation of lighting and savings potential
Considering the possibilities for savings and making suggestions for implementation all the possible consequences of the suggestions have to be taken into account.

HVAC equipment

Electricity consumption of HVAC equipment is divided at least to consumptions of the following groups of equipment: pumping and blowers, refrigeration of ventilation and spaces, cool storage, moistening of ventilation, other HVAC equipment. The distribution of consumption of HVAC equipment can also be presented as a graph.

From each group of equipment power, annual time of use, energy consumption, savings potential or estimation of energy efficiency are estimated and grounds for making the estimations are also presented. Control method, running time, and estimation of suitability of the control method can also be presented with the description of the HVAC system concerned.

Kitchen equipment

Estimation of connection power and energy consumption of kitchen equipment is presented in the report. The estimation of energy consumption is made on basis of the characteristic consumptions and the amount of portions prepared in the kitchen in one year.

During the fieldwork of the audit the kitchen staff is interviewed on the location of the equipment, suitability, energy efficiency, life time etc. Factors affecting the energy consumption of kitchen equipment. The energy efficiency is estimated with measurements if needed. Conclusions on energy efficiency and savings potential are presented in the report.

Computer  equipment 

The amount of computer equipment, powers, and electricity consumptions are presented in the report. Comments on the use of computers and posts (Are computers, screens and other equipment on all the time or are they turned off e.g. during outside working hours etc.) and their energy efficiency are also presented.

Electric heating

From each of the electric heating presented below the power, annual time of use, and energy consumption and the grounds for making those estimations are presented. In addition the present method of control of the group of equipment is described and opinion of suitability of the control method and energy efficiency and possible changes are presented.

· Electric heating of rooms

· Car heating

· Electric heating of eaves, roof wells, car ramps etc.

· Other electric heating.

If the object has electric heating, the possibility to use heat pumps either as parallel or main method to produce heat and/or in heat recovery and the profitability of changing the method of heating is studied in chapter 3.2.3.

Other equipment

Here the powers, estimation of consumptions with reasons, energy efficiencies, and possible savings potentials of other equipment are presented. Electricity consumption and energy efficiency of special systems are handled in chapter 3.6.

3.6 Other systems

Here the other special systems of the object with significant energy consumptions (e.g. swimming pool, compressed air, steam etc systems) are described. In the report the concentration is on describing the dimensions, functions, set up values, control methods etc factors affecting the energy consumption of the systems concerned, and assessing the functioning conditions and suitability.

3.7 Building automation

3.7.1 General information

Description of the implementation of adjustment, control and supervision of the HVAC and electric systems of the object.

3.7.2 Functioning condition of building automation and utilising it 

Description of the functioning condition of building automation of the object and its utilisation mainly when the energy economy is concerned.

The functioning and reliability of measurements of the building automation system can be made sure by comparing them to the separate measurements done during the field work.
3.8
 Building structures

3.8.1
Windows

Description of the energy economy of windows (e.g. frames, insulations, closing) and conclusions.

3.8.2
Outdoors

Description of the energy economy of out door structures (straightness, tightness) and use (e.g. unnecessarily open during loadings etc.) and conclusions.

3.8.3
Outer cover

Description of the outer cover of the building (walls, roof, lower bottom) and estimation of energy economy and tightness of the outer cover.

4
Suggested measures

The fourth chapter of the report should be made according to this title. If there is no procedures suggested under a title, e.g.”No suggestions” can be written. However every title in this instruction has to be presented in the report.

Suggested measures presented in chapter 4 in the report 

Chapter 4 presents all the suggested measures that can be proved energy economical and were found out during the audit and whose direct refund time(investment/annual saving) is under 10 years. In chapter 4.9 also other recommendable measures linked to energy use, maintenance, consumption follow-up etc can be presented.

If it is recommendable to carry out a procedure affecting energy consumption because of comfortability or other similar reasons, although its refund time is over 10 years or its profitability could not be estimated, it is presented in chapter 4.9. ”Other suggestions and findings”.

Way to present a suggested procedure

In addition to the description of a suggested procedure also reasons and profitability calculations are presented for every procedure. The created savings can also be illustrated by savings calculation, which e.g. describes the situation before and after the suggested measure in a table form. Savings calculations are not needed for the simplest procedures, see chapters 4.6.1 and 4.6.2 of the model report. Suggested measures have to be described so accurately that the order is capable to make a decision to implement or start to plan the implementation.

Savings calculation presents:

· Quantity (e.g. running time, temperature etc.), which is affected by the change, and the values of the quantity before and after the procedure

· Energy consumption of energy types affected by the procedure according to the type before and after the procedure 

· Estimation of savings according to energy types (=situation before – situation after)

The total effect of the procedure on energy and water consumptions has to be taken into account in the savings calculation. For example energy savings from indoor lighting will increase heat energy consumption a little. In addition to saving in energy consumption the connection effects of the suggested procedures e.g. on maintenance costs are presented in the report. The share of connection effects are however not presented in tables 1 and 2.

If the situations before and after the procedure are not completely clear, the assumptions based on which the savings estimation is calculated has to be presented in the report. If there are many procedures in the same system, the order of the procedures has to be taken into account when the savings are calculated.

Profitability calculation presents:

· Description of the procedure (same text as in table 2)

· Annual savings according to energy types by consumptions, costs, and reduction of CO2 emissions

· Total annual savings of costs and CO2 emissions

· Total investments of the procedure with planning and introduction costs

· Direct refund time of the procedure (investment/annual savings)

Principles for estimating investment costs are presented in the report.

Prices of energy and water and CO2 coefficients used in the savings calculations   

The prices of heat, electricity, and water which are used in the savings calculations are recorded to the report. Usually the price at the time of the audit is used. If it is known that the prices are changing in the near future, the new prices are used in the calculations. The same prices that are used in profitability calculations of the comparison year (=table 1 year) are used in the savings calculations.

The savings are calculated according to the price of the tariff presented, noticing the time of the day or year when the savings procedure is done. So if the procedure reduces night time consumption, also cost savings have to be calculated with night time prices. The possible effects of the suggested measures on power charges are taken into account with every measure.

Besides the prices used in the savings calculations also the CO2 coefficient used in estimating the effect of savings procedures on CO2 emissions of the object is recorded to the report. The CO2 coefficients presented in the extranet pages of Motiva’s auditors are used in calculating the CO2 emissions.

When the electricity tariff used in the savings calculations is concerned, it has to be made clear if the possible change of tariff is done as a first procedure or if it is done later. If it is done later, prices according to the original tariff are used in the savings calculations.

4.1
Heating systems 

4.1.1
Heat production

Method of heating

Suggestions linked to the method of heating.

Ordered power/ ordered water flow of district heat 

Suggestions for decreasing the present ordered power/ ordered water flow of district heat and implementation in co-operation with the district heating plant.

Efficiency of heat production 

Suggested measures for improving the efficiency of heat production.

Replacing a fossil fuel with a renewable one 

Suggested measures for replacing a fossil fuel used in heat production with a renewable fuel.

Utilising heat pumps in electric heating 

Suggested measures for replacing electric heating with a heat pump/ heat pumps either as a parallel or a main method of heat production and/ or heat recovery.

4.1.2
Heat distribution

Inside temperature

Suggested measures for decreasing or balancing indoor temperatures.

Optimisation of heating 
Suggested measures concerning the optimisation of heating

Piping and container insulations 

Suggested measures for improving piping and container insulations.

4.1.3 Other suggested measures for heating systems 

Other suggested measures for heating systems.

4.2
Water and sewer systems

4.2.1
Pressure level of water pipe network 

Suggested measures for decreasing the pressure level of water pipe network.

4.2.2  Flows/flushing amounts of water equipment  

Suggested measures for decreasing the flows/flushing amounts of water and sewer equipment.

4.2.3
Other suggestions for water and sewer systems 

Other suggestions for water and sewer systems.

4.3
Ventilation systems

4.3.1 Necessary ventilation

Running times

Suggestions for changing the running times.

Control methods

Suggestions for changing the control methods.

Air flows

Suggestions for changing the air flows.

Service zones

Suggestions for changing the service zones of air conditioning.

4.3.2
Control systems

Set up values

Suggestions for changing the set up values.

Control methods, scaling 

Suggestions for scaling of the adjustment (refrigeration, heat recovery, heating) and control methods.

Functioning of control systems 

Suggestions for renewing or repairing control equipment and tuning adjustments.

4.3.3
Heat recovery

Functioning of the existing systems

Suggestions for renewing or repairing the existing heat recovery systems. 

Installing new heat recovery systems

Suggestions for installing new heat recovery systems.

4.3.4 Moistening

Suggestions for repairing, renewing, changing the usage parameters or other measures connected to the energy economy of present moistening equipment.

4.3.5
Night time ventilation 

Suggestions for introduction of night time aeration or changing the usage parameters of present night time aeration program.

4.3.6
Other suggestions for ventilation systems

Other suggested measures for ventilation systems.

4.4
Air conditioning and refrigeration systems 

Suggested measures concerning energy efficiency of air conditioning and refrigeration systems (ventilation, rooms, and special systems e.g. cold-storage rooms).

4.4.1  Proper use of refrigeration

Suggestions for making the use, power, and control of refrigeration appropriate.

4.4.2 Condensation and heat recovery of condensation

Suggestions for changing the method of condensation or for heat recovery of condensation.

4.4.3  Free refrigeration

Suggestions for taking into use free refrigeration or changing the present usage parameters.

4.4.4  
Pipe system and container insulations

Suggestions for improving pipe system and container insulations.

4.4.5 
Other suggestions for cold technics systems

Suggestions for improving the energy efficiency of other systems with cold techniques.

4.5
Electric system

4.5.1
Transfer and selling tariff

Statements and suggested measures for the following possibilities for savings in electricity costs:

· Changing the transfer and/or selling tariff 

· Limiting peak power costs

· Implementing the compensation of reactive power or repairing the systems in order to prevent reactive power charges

· Timing of the consumption

· Possibilities to reduce the basic charges or annual charges based on fuses

4.5.2
Lighting

Installation of lighting 

Suggestions concerning the method of lighting (general, local, target lighting), surface colours of rooms, quality of lighting e.g. lighting powers, and maintenance of lighting.
Lighting equipment

Suggestions concerning lights, installation of lights, light sources, and connection appliances.

Grouping of lighting, controlling, and usage
Suggestions for making the use of lighting more appropriate according to spaces or types of spaces e.g. by introducing automatic sun light, presence, or time switches and by changing of groupings.

4.5.3 HVAC appliances

Savings in electricity and power of HVAC systems can be presented with the system concerned. The savings include e.g. savings connected to the running times, refrigeration, and moistening of HVAC systems etc. For every suggested procedure affecting electricity consumption the possible effect on power charges object has to be estimated. Suggested measures which create savings only in electricity costs can also be presented in this chapter.

4.5.4 Electric heating

Electric heating of rooms

Timing of the heating, making it more appropriate, and replacing it with renewable energy sources (e.g. heat pump techniques).

Electric heating of eaves, roof wells, car ramps etc.

Suggestions concerning the need for heating or defreezing, usage or control techniques.
Car heating

Suggestions concerning grouping and controlling car heaters and preventing the use of inside and motor heaters etc.
Other electric heating

Suggestions for use techniques, HVAC techniques etc limiting the use of other electric heating (separate electric additional heaters, sauna ovens, heat blowers etc.)

4.5.5 Other electric systems

Energy efficiency promoting suggestions concerning special equipment and systems of the type of the building (”process equipment”) under their own subtitles e.g.:
· Kitchens and restaurant equipment 

· Swimming pool equipment 

· Instrument maintenance and other equipment of hospitals

· Escalators and elevators
4.6
Other systems

Suggested measures concerning other systems. 

4.7
Building automation

Suggestions concerning the use and utilisation, field equipment, programming, and programs of the building automation system are presented with HVAV or electric systems concerned.

4.8
Building structures

4.8.1
Exchange of leaking air

Suggestions for procedures by which the exchange of leaking air can be reduced.

4.8.2
Deriving losses
Suggestions for procedures by which the deriving losses can be reduced.

4.8.3
Other suggestions concerning construction structions

Other suggestions concerning construction structions.

4.9 Other suggestions and findings

In this chapter of the report the procedures that are not energy economically profitable (refund time over 10 years) in the present situation but have advantages that can be emphasized later in other connections or by which functional or other advantages can be gained are presented.

Also this chapter presents the suggestions concerning the possibilities of electricity savings of tenants and suggestions describing the procedures divided by tenants and subtitled in the special cases presented in part 1 (tables 1 and 2) of part B in this instruction 

In addition other findings made during the audit are presented here. They can be suggestions for renovation or concern the utilisation of building automation system, existing documentation, level of the consumption follow-up, reliability etc.

APPENDICES

The appendices present comparison calculations, measurement results, load graphs, and other factors connected to the implementation and results of the audit and referred to in the text.
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