
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
13 November 2008 (13.11.2008) PCT WO 2008/135794 Al

(51) International Patent Classification: [-/GB]; 733 Welford Road, Leicester Leicestershire LE2
GOlK 17/00 (2006.01) F24D 19/10 (2006.01) 6HX (GB).

(21) International Application Number: (74) Agent: CENTRAL ENGLAND PATENT & TRADE¬

PCT/GB2008/050336 MARK ATTORNEYS; 31, Laurel drive, The Bridleways,
Hartshill, Nuneaton Warwickshire CVlO OXP (GB).

(22) International Filing Date: 8 May 2008 (08.05.2008)
(81) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,
AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,

(26) Publication Language: English CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

(30) Priority Data: IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
0708793.5 8 May 2007 (08.05.2007) GB LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
0716525.1 24 August 2007 (24.08.2007) GB MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,

PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
(71) Applicant (for all designated States except US): GEKKO SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,

TOOLS LTD [-/GB]; 39 Castle Street, Leicester Leices ZA, ZM, ZW
tershire LEl 5WN (GB).

(84) Designated States (unless otherwise indicated, for every
(72) Inventor; and kind of regional protection available): ARIPO (BW, GH,
(75) Inventor/Applicant (for US only): PARKER, Philip GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

[Continued on next page]

(54) Title: CALCULATING HEAT FLOWS FOR A HABITABLE ROOM

a memory, and



ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Published:
European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, — with international search report
FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL, — before the expiration of the time limit for amending the
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, claims and to be republished in the event of receipt of
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). amendments



CALCULATING HEAT FLOWS FOR A HABITABLE ROOM

This invention relates to a tool for calculating the heat loss or heat gain

through the fabric of a habitable room and for calculating energy efficiency of a

building.

With the accent on ensuring a lower carbon emissions, and the fact that

the price of fuel is rising, there are incentives to improve the specification, the

installation of proper heating or air conditioning equipment for housing and other

habitable rooms, and the energy efficiency of the building.

Dealing firstly with heating systems, with new house constructions, the

architect will specify particular sizes of radiators for central heating systems to

achieve a given level of comfort within a room. The specification takes into

account the heat losses through heat transfer through external walls, ceilings,

floors and heat loss due to ventilation of the room. In these instances, the

plumber installing the heating equipment is told what size radiators to use and

where to locate them.

With existing housing, where there is a need to replace central heating

system boilers or radiators, or where rooms have been added to an existing

house, quite often the installer of a new boiler or new radiators will guess at the

size of the boiler or the size of a radiator required for a given room. More often

than not, the size of the radiator will be much too large for the room, or a larger

boiler may be fitted than is necessary. Clearly, this results in the homeowner or

occupier, spending more money on fuel and creating more carbon monoxide

emissions than necessary.

Heat loss from a room, (or heat gain) occurs in many ways, but the most

significant is the heat transfer through the fabric of the building (i.e. through the

walls, floor, windows, and ceiling), and that transferred through natural or forced

ventilation of the rooms.

Where a temperature difference occurs across the fabric of the structure

of a room, heat will flow through the structure towards the lower of the

temperatures. It is important to know how much heat is transferred through

each structure so that calculations can be made to heat or cool a building to the



desired temperature. The transfer of heat is calculated using 'U' values together

with the surface areas of the various structural components and the

temperature difference between the two sides of the structure concerned.

Tables of pre calculated "U" Values, are published by British Standards Institute

(See BS5449 1990) and in the UK are provided by the Building Regulations

Authority.

For ease of calculation, it is assumed that heat is transferred at a uniform

rate through each surface. The 'U' value of a building component is the rate of

loss of transfer in watts per square metre of that element per degree centigrade

temperature difference across that structure. Thus, the rate of heat lost (Q) or

gained through a building structure is give by the equation :-

Q (Watts) = U x Area (m2) x Temperature difference across the structure

(C0) . In the United Kingdom for heating calculations, the temperature outside of

the property is normally taken as - 1°C, which is supposed to represent the

normal lowest winter temperature.

In the United Kingdom, the requirements for the provision of ventilation in

dwellings detailed in the Building Control Regulations are designed to restrict

the build up of moisture and pollutants, which would otherwise be a hazard to

health. This ventilation air, flowing through the building, loses heat from the

room. Ventilation rates are usually quoted as 'air changes per hour'. This is

defined as the volume of ventilation air moving through the room per hour,

divided by the volume of the room itself. The air is heated by the heat source in

the room, and the heat needed is calculated by multiplying the room volume, by

the air change rate, by the temperature rise that the air needs and by the

"ventilation factor". In the UK the "ventilation factor" is taken as the specific heat

of air at 200C. This is = 0.33 W / m3 0C, and is used to calculate the heat

transfer due to the air changing within the rooms as a result of infiltration

exfiltration, or mechanical ventilation.

Thus, ventilation heat loss = room volume (m3) x rate of air change x

Temperature Difference (C0) x Ventilation Factor (w/m3 0C).



The following internal design temperatures and air change rates are

recommended for the design of full and part central heating systems and are

based on providing the customer with acceptable comfort levels throughout.

The minimum design temperature and air change rates for the design of

full and part central heating systems, (based on providing the customer with

acceptable comfort levels throughout the room) are recommended by British

Standards BS 5449: 1990 and are set out in the table 1 below.

In 2006, the British Government announced a compulsory energy rating

scheme for homes in accordance with the European Union Regulations

2002/91/EC and 2006/1 2/EC. This scheme came into effect in the UK in August

2007 for many types of buildings. Under that scheme, Individual assessors visit

all homes that come up for sale and measure the room sizes and calculate the

energy efficiency of the dwelling, and calculate the potential efficiency if certain

modifications are made, and issues a certificate or report. The report is referred

to as a SAP (Standard Assessment Procedure) certificate. There is also a

reduced data SAP which is referred to as RdSAP. A RdSAP report makes

certain assumptions based on the year of construction of the building, and the

building regulations that were applied at the time of original construction.

SAP reports also form part of compulsory "Home Information Packs"

(HIP) introduced into the UK in 2007 that must be provided by each seller of a

house to the potential buyers of the house. One of the problems encountered in

the UK in implementing the production of HIP reports is that it has been

necessary to train many hundreds if not thousands of persons to carry out the

necessary surveys. The training is very expensive and there is a shortage of

trained personnel. The implementation of the scheme has been delayed

because of insufficient properly qualified personnel to cary out the surveys.

One will appreciate that the calculation of heat loss is extremely

complicated and normally beyond the knowledge of personnel being trained to

carry out SAP assessments and beyond many semiskilled plumbers. Therefore,

there is a need for a tool that is portable so that a person can readily measure

the dimensions of a specified room on site and simply from that determine the



heating loss (or heat gain ) for a specified room, without that person having to

know how to calculate the heat loss or gain.

An object of the present invention is to provide a tool that is readily

portable, easy-to-use and capable of calculating the heat output of the required

of a heating device for a particular habitable room, having regard to the possible

sources of heat loss for that room.

A further object of the present invention is to provide a tool that is readily

portable, easy-to-use and capable of calculating the heat loss or gain for a

particular habitable room, having regard to the possible sources of heat loss for

that room.

A further object of the present invention is to provide such a tool with

means for producing and printing out an auditable an energy efficiency report.

According to the present invention there is provided a portable self-

contained tool for calculating the heating or cooling flows for a specified room in

a dwelling or other building, the tool comprising a casing having a distance-

measuring device for producing an output signal indicative of linear

measurements of the room, and a microprocessor that has a display screen, a

data input pad and a memory, the output signal of the measuring device being

directly coupled to the input of the microprocessor, and the microprocessor

being pre-programmed with a menu driven display of :-

(a) A predetermined list of room types;

(b) A predetermined selection of the types of building materials used in

the construction of the walls, floors, ceilings, roofs and other

elements of a room of a dwelling or other building;

(c) Predefined temperature gradient values for different room types;

and,

(d) Typical "U" values of the materials set out in (b).

Preferably, the microprocessor is further pre-programmed with



(e) A "Ventilation Factor" = 0.33 Watts/m3 0C ; and,

(f) Typical "air changes" for the different types of rooms set out in (a) of

claim 1.

Preferably, the distance-measuring device is an integral part of the casing

of the tool, or alternatively, it may be detachable from the casing of the tool

whilst remaining coupled to the microprocessor.

The distance-measuring device may be connected to the microprocessor

by means of a cable or it could be hardwired to a circuit board of the

microprocessor. Alternatively, the distance-measuring device may be connected

to the microprocessor by means of a wireless communication link.

Preferably, the distance- measuring device is one that uses an ultrasonic

beam for measuring distance and is operable to produce an output signal

indicative of linear measurements. Alternatively, the distance-measuring device

is one that uses an infra-red beam for measuring distance and is operable to

produce an output signal indicative of linear measurements.

Preferably, the distance- measuring device includes a laser generator one

that uses an laser beam for pointing at the same surface at which the beam that

is used for measuring distances is directed.

The distance-measuring device could be one that uses a laser beam for

measuring distance and is operable to produce an output signal indicative of

linear measurements.

Preferably, the microprocessor includes means for formatting data into a

report format. In the case where the tool is used to produce energy efficiency

reports the format of the report shows the energy efficiency of the building.

The tool may be provided with an output port for connecting a lead to a

computer or printer for printing the report. Preferably, the port is a USB port.

The tool may be provided with a camera of the sort incorporated in mobile

telephones and the images taken by the camera are stored in the memory of

the microprocessor and can be printed by a printer connected to the USB

printer port.



The present invention will now be described, by way of example, with

reference to the following drawings in which :-

Figure 1 illustrates schematically, a handheld tool constructed in

accordance with the present invention;

Figure 2 illustrates schematically, a block diagram of the main

components of the tool of figure 1, and,

Figure 3 illustrates schematically a process flow chart for calculating the

heating requirements for a specified room of a dwelling.

Referring to Figure 1 and 2 the tool 10 according to the present invention

is a hand held tool approximately the size of a conventional mobile telephone.

The tool 10 has an outer casing 11 that incorporates an integral ultrasonic

distance-measuring device 12 and a microprocessor or computer 13, that has a

memory, a display screen 14, and a key pad 15 (or touch pad or joystick) .

Although the display screen is shown in "portrait" it is to be understood that the

screen may be rotated through 90° to that shown so that the image is displayed

in "landscape". Preferably, the measuring device 12 is hardwired to the

microprocessor circuit board; although it could be connected to the

microprocessor by way of a cable connection or other interface connection.

The distance measuring device 12 uses an ultrasonic beam to measure

distances between the tool 10 and a surface (such as, for example, a wall or

ceiling) at which the ultrasonic beam is directed. The ultrasonic beam is directed

through a transmitter / receiver port 17. The distance-measuring device

produces an output signal that is indicative of linear measurements, and this

output signal is input directly into the microprocessor.

The measuring device 12 includes a laser-pointing device 16 that is used

to project a visible low power laser beam onto a surface at which the ultrasonic

beam of the measuring device 12 is directed. The measuring device 12 has an

output directly connected to an input of the microprocessor or computer 13 so

that linear dimensions measured by the measuring device 12 are inputted into

the memory of the microprocessor. The integration of the measuring device

directly into the device is considered essential because this eliminates human



errors due to miss-measuring, writing down the wrong dimensions or conversion

of metric and imperial values.

The main components of the tool 10 are shown schematically in Figure 2 .

The microprocessor 13 is pre-programmed to store the following data in

its memory:-

(a) A predetermined list of room types as published by the British

Standards Institute (or other regulatory or advisory body).

Examples are shown in Table 1 hereof;

(b) Typical "air changes" for the different types of rooms set out in

(a) above as recommended by the British Standards Institute

(or other regulatory or advisory Body). Examples of typical air

changes are shown in Table 1 hereof;

(c) A predetermined range of the types of building materials used in

the construction of the walls, floors, ceilings, roofs and other

elements of a room of a dwelling. Examples of these are given

in Table 2 hereof;

(d) Typical "U" values of the materials set out in (b) as published by

the British Standards Institute (or other regulatory or advisory

bodies). Examples are shown in Table 3 hereof;

(e) The "Ventilation Factor" (0.33 W / m3 0C ) as published by the

British Standards Institute (or other regulatory or advisory

body), and,

(f) Predefined temperature gradient values for the temperature

gradient across the fabric of the structure of the room.



The microprocessor 13 may be programmed so as to format the data into

a report format that can be displayed on the screen 14, stored in the memory, or

downloaded via a USB port 2 1 to an external computer (not shown) or to

printer (not shown) connected to the USB port 2 1 to enable the report to be

printed. This facility is particularly useful when the tool 10 is to be used for

calculating the energy efficiency of a building as explained below, so that the

data can be collated and printed in the form of an energy efficiency certificate or

a report.

It has found to be useful to provide the tool with a reference beam of

visible light at right angles to the principal measuring axis of the tool. A light

source (which may be a laser light or an incandescent light bulb or LED light) is

shown schematically in Figure 1 by the reference numeral 22. The beam of light

projected from the light source 22 is useful when using the tool to measure into

a bay window from the main room in a direction towards the bay window. The

light beam from the light source 22 can be used to position the tool in line with

the walls of the room at each side of the bay window so that the depth of the

bay can be measured more accurately.

The tool may also be provided with a camera so that a picture of the

building to which an energy efficiency certificate or report relates can be stored

or printed as part of an energy efficiency certificate or report.

The temperature difference parameters should not be thought of as just

between the inside of a property and the outside temperature; the differences

between adjacent internal rooms should also be considered. In the UK, the

recognised temperatures for domestic rooms are given in table 1. From this,

one can calculate the typical temperature gradient for each type of room. In the

UK, for heating calculations, the temperature outside of the property is normally

taken as - 1°C; this is supposed to represent the normal lowest winter

temperature. In the UK, the temperature gradient across a party wall (a wall

between two properties) is taken as 1O0C.

Table 1



The categories of materials used for floors, walls, windows and ceilings

are set out in a menu displayed on the screen 14. From the displayed menu, the

worker can highlight and select the appropriate choice of materials for each

structure.

The following table sets out examples of choices available and gives

examples of the "U" values stored in the look-up tables.



Table 2

Structure Material/construction "U" value
Wall (outer) 9" solid brick 2.2

11" brick-block cavity - 1.0
unfilled
11" brick-block cavity - 0.6
insulated

Wall (internal) plaster, 4.5 inch brick, plaster 2.2
plaster, 4 inch heavyweight 2.5
block, plaster
plaster, 4 inch lightweight 1.2
block, plaster
plasterboard, 4 inch 1.8
studding, plasterboard

Party Wall Solid brick plaster rendered 2.2
both sides

Floor (Ground) solid concrete 0.8
suspended - timber 0.7

Floors Plasterboard/ 8 inch joist 1.7
(Intermediate) space/ T&g boards - heat

flow up
Plasterboard/ 8 inch joist 1.4
space/ T&g boards - heat
flow down

Roof pitched with felt, 50mm 0.6
insulation
pitched with felt, 100mm 0.3
insulation
flat, 25mm insulation 0.9
flat, 50mm insulation 0.7

Window wooden/upvc frame, single 5.0
glazed
wooden/upvc frame, double 2.9
glazed

(the post April 2002W Ooden/upvc frame, double 1.7
BS standard) glazed - 20mm gap, Low-E

metal frame, single glazed 5.8

Door external solid timber 2.4
external glazed door (treat as
glazing)



Internal door (treat same as
the wall)

Preferably the microprocessor has means for formatting the data into a

report format that can be displayed on the screen or output to a computer or

printer through a USB port so that the report can be printed.

In a further modification of the tool (not shown) the tool may incorporate

a camera of the type used on mobile telephones so that a picture of the building

to which the data relates, can be displayed on the screen, stored in the

memory, or printed by a printer connected to the USB port.

The operation of the tool 10 for determining the required heat output of a

heat source for the room (such as, for example, a central heating radiator, warm

air blower, radiant heater, gas fire, convector heater, or air conditioning unit) or

for calculating heat loss through the fabric of the room is illustrated

schematically by the flow chart shown in Figure 3 .

For simplicity, it is assumed that the room is a rectangular lounge room

measuring 3m X 4m X 2.7 m high, with two external walls (cavity wall with

insulated cavity) and a double glazed window of 2m2 in each external wall. The

area of the floor and ceiling are assumed the same. It is to be understood that

the principle of operation of the tool is the same for rooms of different shapes.

Clearly it would be advantages to store preset equations in the memory

of the microprocessor so that preset geometric areas (e.g. triangular shapes,

circular shapes and so on) could be calculated easily without the worker

needing to know the exact equation to calculate the area.

In figure 3 , the steps carried out by the microprocessor are shown by the

boxes contained within the dotted line 13; the data input by the worker is shown

at the left side of the diagram. The worker is presented with a menu driven

display and effectively selects each data item from predetermined list of

possible choices.

Firstly, the name of the room is entered into the memory of the

microprocessor13 by selecting the type of room from a displayed list

corresponding to table 1 mentioned above so that the data can be related to a

specific room.



The tool 10 is used to direct the ultrasonic beam and laser beam of the

measuring device 12 at a selected wall of the room by the worker and the end

19 of the tool 10 is held against an opposing wall to measure the distance

between the end 19 of the tool and the respective wall of the room. The

distance between the selected wall and the opposing wall is measured, and

input into the microprocessor's memory directly from the measuring device 12.

This is repeated in order to measure the length and width of the floor of the

room.

If appropriate, other linear measurements are made between opposing

walls for irregular shaped rooms in order to be able to calculate the area of the

floor of the room (and also the area of the ceiling where appropriate). The areas

of the floor and ceiling are calculated by the microprocessor, and this used to

calculate heat transfer through the floor and ceiling as explained later.

Next, the height of the room is measured with the measuring device 12

by the worker holding the end 19 of the tool against the floor and directing the

ultrasonic beam at the ceiling of the room. The height of the room is entered

into the memory of the microprocessor 13. From the linear dimensions of the

room, the volume of the room is calculated by the microprocessor 13 and stored

in the memory. The room volume is used to calculate the heating requirement

for the room when all the details of the construction of the room is entered. The

volume of the room is also used to calculate the ventilation heat loss for the

room, as will be explained hereinafter later.

The worker uses the keypad 15 and joystick 19 to navigate a menu

displayed on the screen 14 that sets out a list of the common materials used in

the construction of buildings as set out in table 1 mentioned above.

The worker highlights and selects the most appropriate material for the

floor from the displayed list that matches that of the room, and this is inputted

directly to the memory of the microprocessor from which the appropriate "U"

value for the selected material is assigned from the look-up tables

corresponding to tables 1 and 2 in the microprocessor memory.

This material selection process is repeated for selecting the appropriate

materials for the walls, ceiling and windows of the room. Thus, the worker does



not need to know what the "U" values are; this is automatically assigned by the

microprocessor from look-up tables linking "U" values to pre-selected choices of

materials.

The distance-measuring device 12 is used to measure the length and

height of each external wall, and these linear dimensions are inputted directly

into the microprocessor's memory. The microprocessor 13 calculates the gross

area of the, or each, external wall from the linear dimensions. Next the

distance-measuring device 12 is used to measure the length and height of

windows in each external wall and the linear dimensions are inputted to the

microprocessor memory. The microprocessor calculates the area of the, or

each, window and this is stored in the memory.

The areas of the windows are used to calculate the heat transfer through

the fabric of the windows. In addition, the area of the, or each, window is

subtracted from the gross area of the respective wall to give the actual area (or

net area) of the respective external wall to enable the heat transfer through the

fabric of the external walls to be calculated.

As explained above, the 'U Value' of the materials of the structure of a

room is the rate of heat transfer in watts per square meter of that structure per

degree centigrade temperature difference across that element. The

microprocessor 13 calculates the heat transfer for the respective wall, floor,

window, or ceiling structure of the room by multiplying the corresponding "U"

value by the area by the area (m2) of the respective wall, floor, window, or

ceiling element. The microprocessor then multiplies the product of this

calculation by the stored value of the recommended temperature difference

(C°).derived from table 1.

The total heat transferred through the fabric of each of the structures of

the room is stored in the microprocessor memory as a subtotal. The total heat

transferred through all of the structures is the sum of the individual subtotal

values.

Ventilation heat loss is calculated by the microprocessor 13 by

multiplying the room volume (as stored in the microprocessor memory), by the

rate of air change for the specific room as derived from the look-up tables in the



memory corresponding to table 1. The product of this calculation is then

multiplied by the temperature rise the air needs as recommended in the British

Standards Specification (or other Regulatory or advisory body)). This

temperature gradient is derived from the look-up tables in the memory

corresponding to table 1 mentioned above. The product of this calculation is

further multiplied by the "ventilation factor" value for the specific type of room

that is stored in the look up table in the microprocessor memory corresponding

to table 1 mentioned above.

The ventilation heat loss and the heat transferred through the fabric of

the room is added to the total heat required to maintain a predetermined level of

heating of the room (as set out in the BS5449 1990 and shown in table 1) to

give the recommended value of the total heat output required from the heating

radiator for the specified room. This total heating requirement for each room is

stored in the memory of the microprocessor 13 to enable the total heating

requirement of all the rooms of the dwelling to be obtained.

It will be appreciated that the calculations have to be repeated for all the

rooms that require the heating requirements to be calculated. Similarly, if one

wishes to establish the total heat output from a boiler or other form of heater for

the whole dwelling, calculations need to be done for all the rooms to be heated.

Although the total calculations are many and complex, this task is carried

out automatically by the microprocessor 13 without the worker needing to

understand the exact calculations required. All the worker on site has to do is

measure the linear dimensions of the room, the external walls and the windows,

and select from the preset choices of building materials the appropriate

materials that match the specific room. The heating output required from each

radiator is then automatically calculated by the microprocessor and displayed.

This enables the correct radiators and boilers to be installed in the dwelling

without any specialist knowledge and reduces the use of radiators and boilers

that are too large for a given dwelling.

For the room mentioned above, the total heat loss would be calculated

as follows:-

Floor area = 12m2; Room volume = 32.4m3;



Gross area First external wall = 10.8m 2; Second external wall = 8.1 m2;

Window area = 2 x 2m2 = 4m2;

Net wall area = 10.8 + 8.1 - 4.0 = 14.9 m2

Heat transferred through walls (Q) = "U" x Area (m2) x Temperature

difference across the structure (C0) .

Walls Qw = 1.0 x 14.9 x 2 1 = 312.9 Watts

Windows Qwin = 2.9 x 4 x 2 1 = 243.6 Watts

Floor Qf = 0.7 x 12 x 2 1 = 176.4Watts

Ceiling Qc = 1.7 x 12 x 2 1 = 428.4 Watts

Ventilation Qv = VoI x Air Changes x Temperature x Ventilation Factor

Qv = 32.4 x 1.5 x 2 1x 0.33 = 336.8 Watts

Total heat loss = Qw +Qwin +Qf +Qc +Qv

Total Q = 312.9 + 243.6 + 176.4 + 428.4 +336.8 = 1.498 Kw

In the above example, no account was taken of heat transfer from the

specified room through internal walls to adjacent rooms that may be at lower

temperature. If it is desired to take such heat transfer into account, then it would

be necessary to store details of typical materials and construction of internal

walls and corresponding "U" values and also values of typical temperature

gradients across internal wall structures.

The above embodiment described in connection with the flow diagram of

Figure 3 is for calculating the heating requirements of a room . It is to be

understood that the tool 10 could be used in determining the air conditioning

requirements of a room . In this case, heat transfer will of course still flow from

the hotter side to the cooler side of the structure of the room, so the calculations

using the "U" values still apply.

In the case of air conditioning calculations, additional data related to the

local climate and the position or location of the dwelling is required and needs to

be pre-programmed and stored in the memory of the microprocessor. This

additional data would include the direction in which the external walls face (i.e.



whether the wall faces north, south, east or west), the direction of prevailing

winds and the likely effect, whether the room is on elevated floors of an

apartment block, whether the external walls are in direct sunlight, and so on.

The local climate parameters could be selected from pre programmed lists.

Although the distance-measuring device 12 is preferably an ultrasonic

transmitter receiver type, the distance-measuring device 12 device could be a

laser device that directs and receives a laser beam though a lens. Other types

of distance measuring devices could also be used. For example, the distance-

measuring device could use an infrared beam.

It is preferred that the output of the distance-measuring device 12 is

connected directly to an input of the computer. This may be achieved by

hardwiring the device to the circuit board of the microprocessor or by way of a

cable link such as a USB cable or other cable to a measuring device that is

detachably mounted on the tool 10...

It may also be possible to transmit the output data indicative of linear

dimensions from a detachable (or non-detachable) distance-measuring device

12 to the microprocessor by way of a wireless link an infrared link or by Blue

tooth communication link.

In the case where the tool is used to calculate the home efficiency of a

home, the following additional data is required:-

(a) The Age of building

(b) The method of heating and the type of controls (e.g. whether

thermostatic radiator valves are fitted, what type of heating,

whether a thermostat is fitted to a hot water storage tank and so

on).

(c) The fixed lighting efficiency (whether low wattage energy

efficient light bulbs are used).

(d) Use of renewable sources (solar panels, wind power

generators)

(e) Location of the building.



This additional data is entered and stored in the memory of the

microprocessor.

From the data a value for the present energy efficiency (and potential

efficiencies) is formatted into a report or certificate format that can be printed by

a printer connected at the USB printer port. In SAP reports, a home's

performance is rated in terms of the energy use per square metre of floor area,

energy efficiency based on fuel costs, and environmental impact based on

carbon dioxide emissions.



CLAIMS

1. A portable self-contained tool for calculating the heating or cooling flows

for a specified room in a dwelling or other building, the tool comprising a

casing having a distance-measuring device for producing an output

signal indicative of linear measurements of the room, and a

microprocessor that has a display screen, a data input pad and a

memory, the output signal of the measuring device being directly coupled

to the input of the microprocessor and the microprocessor being pre

programmed with a menu driven display of :-

(a) A predetermined list of room types;

(b) A predetermined selection of the types of building materials used

in the construction of the walls, floors, ceilings, roofs and other

elements of a room of a dwelling or other building;

(c) Predefined temperature gradient values for different room types;

and,

(d) Typical "U" values of the materials set out in (b).

2 . A tool according to claim 1 wherein the microprocessor is further pre

programmed with :-

(a) A "Ventilation Factor" = 0.33 Watts/m 3 0C ; and,

(b) Typical "air changes" for the different types of rooms set out in

(a) of claim 1.

3 A tool according to claim 1 or claim 2 wherein the distance-measuring

device is integral with the microprocessor.

4 . A tool according to claim 1 or claim 2 wherein the distance-measuring

device is detachable from the microprocessor.

5 A tool according to any one of claims 1 to 4 wherein the distance

measuring device is connected to the microprocessor by means of a cable.



A tool according to any one of claims 1 to 4 wherein the distance-

measuring device is hardwired to a circuit board of the microprocessor.

A tool according to any one of claims 1 to 4 wherein the distance-

measuring device is connected to the microprocessor by means of a

wireless communication link.

A tool according to any one of claims 1 to 7 wherein the distance-

measuring device is one that uses an ultrasonic beam for measuring

distance and is operable to produce an output signal indicative of linear

measurements.

A tool according to any one of claims 1 to 7 wherein the distance-

measuring device is one that uses an infra-red beam for measuring

distance and is operable to produce an output signal indicative of linear

measurements.

A tool according to any one of claims 1 to 9 wherein the distance-

measuring device includes a laser generator one that uses a laser beam

for pointing at a surface at which the beam that is used for measuring

distances is directed.

A tool according to any one of claims 1 to 7 wherein the distance-

measuring device is one that uses a laser beam for measuring distance

and is operable to produce an output signal indicative of linear

measurements.

A tool according to any one of the preceding claims wherein the

microprocessor includes means for formatting data into a report format.

A tool according to claim 12 wherein the format of the report shows the

energy efficiency of the building.

A tool according to claim 12 or claim 13 wherein the tool has an output port

for connecting a lead to a computer or printer for printing the report.

A tool according to any one of the preceding claims wherein a camera is

provided.



16 A portable self contained tool for determining the heating requirements of a

specified room in a dwelling substantially as herein described with

reference to the accompanying drawings.

17. A portable self contained tool for calculating energy efficiency of a dwelling

substantially as herein described with reference to the accompanying

drawings.
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