TECA HLHG - Software User Manual
This program is produced by TECA; the Thermal Environmental Comfort Association.
Encompassing the calculation methods described in the CSA F280-12
- "Determining the required capacity of residential space heating and cooling appliances"
Input Construction
This section is used to define the building materials, and construction methods and elements.
All inputs here should be reviewed before going onto the Floorplan section.
Project Description
Units
Select the type of units that the project will be specified in. This is preset to Imperial.
The user can choose to view results in either Metric or Imperial.
Select Input Units at the beginning of the project only.
If the input unit type is changed midway through the project, this will generate
significant errors
(all others)…
All other inputs in the Project Description section are the choice of the user. They can
be edited at any time.
These inputs are duplicated on the Results sheet, and will be visible by anyone who
views the Results printed report.
User Information
The upper inputs in the User Information section are the choice of the user. They can
be edited at any time.
These inputs are duplicated on the Results sheet, and will be visible by anyone who
views the Results printed report.

Program Registration No., Purchased by, Company are input only once into the
software when it is activated. These 3 inputs cannot be changed at any time or for
any project. If a user needs to change this information, they should contact TECA:
The Thermal Environmental Comfort Association of BC.

"Select Project Type" Checkbox: Room-By-Room OR Block Load

Environmental Conditions

Location
Select the Province and City. If the city cannot be found from the list, select the city in the closest proximity and specify outdoor air and soil
temperatures manually. Notice the heating degree days are displated for the selected region.
Outdoor Temperature
The outdoor temperature should have "Use Location Data" selected for both air and soil temperature.
Only specify alternate temperatures if local building codes prescribe otherwise.
Indoor Temperature
These values are preset to the CSA recommendations. Leave as the preset values unless indoor envrionmental conditions require otherwise,
and the alternate temperatures are known.
Preset indoor temperatures for Conditioned Spaces, Unfinished Basements, Heat Crawl Space can be assigned to rooms in the Floorplan
section to follow, as C, UB, HC (respectively).

Infiltration, Ventilation, Mechanical Systems
Wind Shielding

Weather Station Location and Anemometer Height should be left as-is, unless the details of an alternate weather station are known.
Building Site Shielding, Local Wall Shielding, Local Flue Shielding influence the natural air leakage rate of the building. Consider the building
site and take care in these inputs. Error on the side of specifying less shielding than is actual. A typical house in a residential subdivision:
Building Site Shielding: Heavy, Wall Shielding: Very Heavy, Local Flue Shielding: Heavy

Humidity
Humidity will influence the latent load, for
cooling systems only. It is appropriate to
assume a latent load of 1.3 for most
applications.
Typically, cooling equipment can be selected based on the sensible cooling load of the building (Sensible Capacity), and the latent load is
considered on the appliance side.
If the user selects Enter Known Humidity
Values, they are to input the absolute
humidity of indoor and outdoor air. Values for
absolute humidity should be taken from
building codes, or by separate calculation. The
latent load multiplyer displayed here depends
on the Floorplan inputs, and this value will
change as the project is specified.

Air Barrier, Infiltration, Occupancy
An air tightness level can be assumed if a blower door test has
not yet been performed on the house. Air tightness levels will
drastically change the heating and cooling loads due to
infiltration. It is important that, if a value is assumed, this is
communicated with the client and they understand that the
house must meet this air tightness level. If the house does
not meet this air tightness level, the heat loss and heat gain
values will not be accurate.
If a blower door test has been performed by a Certified Energy
Advisor (CEA), the user can input these values directly by
selecting Input Blower Door Test Results.
Effective Flue Diameter refers to B-venting that penetrates
the air barrier. Direct venting does not apply.
Above Grade Height of Highest Ceiling is measured from the
top of the lowest exterior grade level, to the highest level in
the house that conditioned air can rise to. For walkout
basements, the grade level shall be taken as the top of the
basement floor slab.
Number of People Occupying Building,
Building Attachment
A detached house is a stand-alone, single-family residence. Semi-detached houses are joined by one or more other houses by one or more
common walls.
# Bedrooms - as shown on building plans.

Mechanical Systems
Select mechanical ventilation if the ventilation air is in direct
mechanical control. There must be a known supply and/or
exhaust airflow rate for mechanical ventilation systems.

The "Show Table" buttons can be clicked to view the BC
Building Code recommended airflow rates.
Known supply and exhaust airflow rates are entered in either
Litres per second (if Imperial units have been selected), or
Cubic Feet per Minute (if Metric units have been selected).
Specify only continuous ventilation.

Select the type of heating/cooling systems.

Select Dedicated Ventilation Supply Ductwork throughout
Building if appropriate. Typically this will be accomplished with
an HRV system.
The Apparent Sensible Effectiveness (ASE) should be specified
for any Heat Recovery Ventilator (HRV) or Energy Recovery
Ventilator (ERV). This value will be listed on the appliance
specification data. This value differs from the Sensible
Recovery Efficiency (SRE).

If the building has radiant heating, specify radiant data:
For radiant piping in a different application than the listed
25mm thick poured concrete and conductivity, radiant losses
should be calculated separately and input manually for the
rooms to which they apply.
Building Area & Volume
Gross Floor Area should be measured to the inside of any
building envelope walls, and to the center of interior partition
walls. In the Floorplan section, the user will see the cumulative
floor area of all rooms compared to the floor area of the
building, as specified here. These two should be equal
(rounding errors within the room-by-room inputs can produce
slight discrepancies; this is OK).
Gross Floor Area is inclusive of all rooms that are to be
specified in the Floorplan section. This includes conditioned
crawlspaces and conditioned attic spaces.

Building Volume should be measured to the interior surface of any building envelope elements such as exterior walls, ceilings, suspended
floors or foundation floors. Building volume should include partition walls, and floor headers in the building envelope (headers that separate
conditioned space above from conditioned space below).
Number of Floors
Description given on the Input Construction sheet to the right.

Above Grade & Exposed Building Elements
Enter construction details or known properties of building elements. This is the thermal resistance (R-value or RSI-value) for opaque elements
such as walls, ceilings, and exposed floors, and thermal resistance and solar heat gain coefficient (SHGC) for transparent elements such as
windows, glass doors and skylights.
Note that thermal resistance (R-value or RSI-value) is the inverse of thermal conductance (U-value or USI-value)
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Walls / Ceilings / Floors - opaque building elements
Define construction types of above grade and exposed assemblies here. Specify up to 4 types for walls (W1,W2,W3,W4), ceilings (C1,C2,C3,C4)
, floors (FL1,FL2,FL3,FL4).
To specify a new type, click the "Add Type"
button.
The dropdown menu at the top of each
section shows which Type is being displayed.
The cells below the dropdown menu display
the properties and input details of the selected
type.

Once a building assembly type has been
properly defined, it will be assigned a code and
listed at the top.
To re-define an existing type, select the "ReDefine …" Button.
Clicking either the "Add Type" button or the "Re-Define … Type " button will
launch a selection window - where the user can choose to input known
properties directly, or select construction assembly details.

Select Assembly Types

Click Select Assembly Type to specify the
construction details of the building element.

The user has the option to give each
building element a name (for
reference).
Scroll through the dropdown menus
and select the best option to model
the building element.
Recall that 2” by 4” studs should be
specified by their actual dimensions:
1.5” by 3.5”, and 2” by 6” studs should
be specified as 1.5” by 5.5”.
Once selections are appropriate, click
"OK" to save the inputs.
This may take a few seconds to fully
save - do not click OK more than once

example inputs here are for an exposed wall
note that air surface films are assumed and calculated internally
Known Thermal Resistance

If the properties of exposed walls, ceilings or floors are given in the documentation, these can be entered directly.
It is also appropriate to enter known properties directly if it is known that the house will be built to local building code
minimum standards. The user can consult the local building codes and input values accordingly.
Click Known Thermal Resistance to specify the
properties of the building element.

The user has the option to give each building element
a name (for reference).
Specify the known thermal resistance of the building
element, in either R-value or RSI-value

When inputting a known thermal resistance for a wall member, the user must specify the reduction % of insulation in the floor
header. For example, a wall member with a value of R-20 and a specified 20% reduction of floor header will have a header
thermal resistance of R-16.
Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK more than once

Windows / Skylights - transparent or translucent building elements
Define construction types of above grade and exposed transparent or
translucent elements here. Specify up to 4 types for windows
(WIN1,WIN2,WIN3,WIN4), skylights (SKY1,SKY2,SKY3,SKY4)
To specify a new type, click the "Add Type" button.
The dropdown menu at the top of each section shows which Type is being
displayed.
The cells below display the properties and input details of the selected type.
Once a window or skylight type has been properly defined, it will be assigned a
code and listed at the top.
To re-define an existing type, select the "Re-Define …" Button.
Clicking either the "Add Type" button or the "Re-Define … Type " button will
launch a selection window - where the user can choose to input known
properties directly, or select construction assembly details.
Select Assembly Type
Click Select Assembly Type to specify the
construction details of the window or skylight.

The user has the option to give each building element a name (for
reference).
Scroll through the dropdown menus and select the best option to
model the building element.

Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK more than
once

Known Thermal Resistance
If the properties of exposed windows or skylights are given in the documentation, these can be entered directly.
It is also appropriate to enter known properties directly if it is known that the house will be built to local building code
minimum standards. The user can consult the local building codes and input values accordingly.
Click Known Thermal Resistance to specify the
properties of the window or skylight.

The user has the option to give each window or skylight a
name (for reference).
Specify the known thermal resistance and the solar heat gain
coefficient of the window or skylight. Thermal Resistance will
have either R-value or RSI-value, and Solar Heat Gain
Coefficient has no units.
Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK
more than once.
Applied Shadings
Applied Shadings defined in this section can be later added to windows or skylights in the Floorplan sheet.
Shadings only be applied to windows or skylights if they are to be permanently applied during the cooling season. This must be
communicated with the client and the customer.
To specify a new type, click the "Add Type" button.
Specify up to 4 types for shadings (SH1,SH2,SH3,SH4).
The dropdown menu at the top of each section shows which Type is being displayed.
The cells below display the properties and input details of the selected type.
Once a shading type has been properly defined, it will be assigned a code and listed at the top.

To re-define an existing type, select the "Re-Define …" Button.
Clicking either the "Add Type" button or the "Re-Define … Type " button will launch the applied
shadings input window

The user has the option to give each shading a name (for reference).
Scroll through the dropdown menu and select the best option to model the
shading.
Specify the known (added) thermal resistance of the shading, if applicable.
Thermal Resistance will have either R-value or RSI-value.
Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK more than once.

Doors
Define construction types of exterior doors here. Specify up to 4 types for for doors (D1,D2,D3,D4).
To specify a new type, click the "Add Type" button.
The dropdown menu at the top of each section shows which Type is being displayed.
The cells below display the properties and input details of the selected type.

Once a door type has been properly defined, it will be assigned a code and listed at the top.

To re-define an existing type, select the "Re-Define …" Button.
Clicking either the "Add Type" button or the "Re-Define … Type " button will launch a selection
window - where the user can choose to input known properties directly, or select construction
assembly details.

Select Assembly Type
Click Select Assembly Type to specify the construction details of the
door.

The user has the option to give each building element a name
(for reference).
Scroll through the dropdown menus and select the best option
to model the building element.

Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK
more than once
Known Thermal Resistance
If the properties of exterior doors are given in the documentation, these can be entered directly.
It is also appropriate to enter known properties directly if it is known that the house will be built to local building code
minimum standards. The user can consult the local building codes and input values accordingly.
Click Known Properties to specify the properties of the door.

The user has the option to give each window or skylight a name
(for reference).
Specify the known thermal resistance of the door. Thermal
Resistance will have either R-value or RSI-value units.

Once selections are appropriate, click "OK" to save the inputs.
This may take a few seconds to fully save - do not click OK
more than once.

Foundation
Define Foundation Construction
Select different options in the
dropdown boxes and the
check boxes to specify
foundation construction
details.
Once these are correct, the
user must scroll through the
different options in the
"Foundation Type" dropdown
box, and pick the option that is
the best match. Do this by
clicking the cursor in the
dropdown box and using the
arrow keys on the keyboard to
scroll through the options. As
different options are selected,
the icon will update and give a
visual representation, and the
Description next to it will also
update.

The top dropdown box has 2 options: the Main Foundation, and Attached Foundation.
A main foundation and an attached foundation should both be specified if there are different
foundation configurations or insulation, or if the foundation shape is complex (nonrectangular). In the second case, a main foundation and an attached foundation can be used
to better model a complex foundation shape. In many cases, defining a main foundation only
is sufficient.

The user can also select the checkbox
Foundation is Conditioned Crawl
Space.
If the foundation configuration
selected is one with insulation overlap,
input boxes will appear in the
Insulation Overlap section and the use
must enter the dimensions of the
insulation overlap.

Alternate Basement Configurations

foundation walls are shown in blue, framed walls in beige

Walkout - Lower floor spaces with foundation walls (in contact with soil) and framed walls (exposed to airspace only)
Notice:
Method:

3 foundation walls contacting soil, one framed wall not contacting soil
Model the foundation as a basement with walls below grade, as expected. The
framed wall section should be defined as an above grade and exposed wall.
The foundation should be specified as usual, with the wall height and depth
below grade of the front wall input as '0'.

front of
house

soil line

Foundations with changing insulation or construction

FND1

Notice:
Method:

FND2

Different colouring represents different levels of insulation on foundation walls
The user must define 2 foundations in the input construction section - a "Main
Foundation" and an "Attached Foundation". The exposed perimeter of each
foundation is the total perimeter, minus the length of the attached sides. Following
this, the user should refer to FND1 or FND 2 accordingly, in the Floorplan or Building
Plan sections.

Spaces with foundation walls coming up only the partial height of the room, with framed walls built on top.

soil line

Notice:

The foundation overall wall height is 6', depth below grade is 5', and framed walls are
built on top of the foundation, making up another 3 feet of wall height.

Method:

Define the foundation as expected, and specify the foundation wall height as 6', and
depth below grade as 5'. Also specify above grade walls, 3' in height and calculate
areas accordingly.

Define Foundation Dimensions

Full Foundation Floor Area
Floor Width

(Length > Width)
Note: this can be approximated to describe the shape of the foundation.
Measure the outside width, including exterior insulation.

Full Foundation Perimeter
Perimeter Exposed

The floor area is measured to the outside of the slab

Enter the perimeter of the entire foundation, including any attached portions.

Enter the perimeter of the foundation that is exposed to soil.
For foundations that are fully exposed (for example, the full foundation of a detached house), the
perimeter exposed should match the foundation perimeter (in the box above).
For attached foundations, enter the full perimeter of the room minus the length of the attached side.
Perimeter exposed must be considered for any attached foundations. All foundations that have attachment to a
foundation of a different configuration should be specified as a unique foundation type, with the perimeter exposed
equal to the full foundation perimeter less the attached length.

Floorplan - visible when the "Room-By-Room" option is selected on the Input Construction worksheet
Upper Floorplan Header Bar

Input units are displayed for user reference.
Cells that take numeric values for length, area, airflow and heating or cooling have the
inputs displayed here.
Active Rooms displays how many rooms have been properly defined.
The "Update" button should be clicked to see the correct number of active rooms.
House Floors displays the numeric labelling of every floor level, in order from the
lowest to the highest.
Defined Construction Types displays the code for each type that has been properly defined (wall, ceiling, floor, window, skylight, door,
shading, foundation). The user defines these "types" in the room-by-room input section.
The Go to room dropdown box can be used to jump to a specified room number. The
selected room will be cleared if the button is clicked.

The Clear Room Inputs button will reset the
room values to blank

The room number is also displayed on
the upper left of the room input
section.

The Defined Building Floor Area is displayed along with the
Total Floor Area of All Rooms. This allows the user to
compare and ensure the values are the same (values may not
be exact due to rounding errors - this is okay)
The Update button must be clicked to see accurate values. This may take up to a minute to calculate

The table on the right side of the upper header bar displays foundation input data for user reference.
The user should consult this table to ensure that the total exposed perimeter of all foundation rooms equals (approximately) the total
foundation exposed perimeter as specified in the Input Construction worksheet. The use can also ensure that the radiant floor area specified
in all foundation rooms equals (approximately) the radiant floor area of the total foundation as specified in the Input Construction worksheet.
Note that values shown here are rounded and added. Slight discrepancy should be of no concern.

Input Nots
The input notes section can be referred to by the user at any time for more information on Floorplan inputs.
Building Facing Direction & Room-by-Room Input
Input Types
Mandatory Input (yellow)
Numeric (beige)
Code (green)

boxes must be input properly for the room to be activated
numeric value for calculation
a defined input code, construction type or unit type

Building Orientation
Specify the direction that of the building
relative to the floorplan. "Top" refers to the
top of the floorplan. The user can assume a
direction if unknown, and change once the
actual direction is known.

TOP
LEFT

RIGHT
BOTTOM

The other 3 directions will update automatically
Top of Plan Direction:

Specify: N/NE/E/SE/S/SW/W/NW

Apply Shadings to All Windows in Building
Use this dropdown box and buttons to
apply or remove shadings for all
windows in a building. Shadings should
only be part of the loading
considerations if they are to be
applied during periods of peak loading.

Use this tool to move a room from its current room number to a desired room number. Note
that moving the room will result in the current room number left blank, and the destination
room inputs replaced entirely by the room being moved.

To add shadings to all windows:
choose the shading type from the
dropdown box, and click the "Add
shading type…" button
To remove all applied shadings: Click
the "Remove applied shadings…"
button

Room-by-room input:

\

The user can input up to 35 different rooms. The software has a set input form for each room (scrolling down the worksheet)

Deactivate Room
Y

When the deactivate room cell is marked 'Y', the room is entirely neglected from calculation. This allows the user to test
proposed rooms without having to enter and remove values.

N

If this cell is marked 'N' or left blank, the room will be active once the mandatory cells are input.

Note that a room will only become active if mandatory inputs are present (Floor Level, Floor Area, Conditioning Type), and the deactivate
room cell is left blank (or marked 'N'). The user can input up to 35 rooms.
Room Name
Lower Bathroom

Text input; no calculations are performed with this cell. The user can leave this blank or enter any string of
text.

Continuous Ventilation Supply Flowrate to Room
Enter a numeric value only. Units are displayed beside the box - either CFM for Imperial input, or L/s for Metric input.
20
A value should only be entered here if: 1) there is dedicated ventilation ductwork serving the room with fresh air supply, 2) the supply rate to
the room is continuous and known. If this cell is left blank, ventilation heat losses and heat gains for the overall building will still be calculated.
Peak Occupancy
Y

Enter 'Y' if the room is occupiable during peak loading - this is the case for living spaces such as the kitchen, living room,
entertainment room, etc. Leave this cell blank for rooms that will not be occupied during peak loading.

If the room is marked as occupied, an internal heat gain will be added to the room. Values entered here only effect room-by-room cooling
loads - this will not have any effect on heat loss, or the overall building cooling load.
Floor Level
Floor level is a numeric value
1
All the floor levels for the building are displayed in the upper left corner of the Floorplan page header
Floor levels are listed from the lowest floor to the uppermost floor.
Example: A House with a full basement foundation and 2 floors above foundation will have 3 floors to choose from - 1,2,3 (#1 being the
basement). A house with a main floor and a half upper floor will have 2 floors to choose from - 1,2 (#2 being the half upper floor).
Every room must have floor level specified or the room will not be active.
Floor Area
ft²
Floor area is measured to the centre of interior partition walls, and the interior of exterior insulated walls.
250
Enter floor area in either in square feet or square metres, depending on the units type (displayed to the right).

Units for area are also displayed in the upper locked header
Every room in the house must have area specified, whether or not the room constitutes part of the building envelope. Rooms without a
specified area will not be active.
Conditioning Type
C
Conditioned Room values are as specified in the 'Input Construction' section for "conditioned spaces"
UB
Unfinished Basement - values are as specified in the 'Input Construction' section for "unfinished basement"
HC
Heated Crawl Space - values are as specified in the 'Input Construction' section for "heated crawl space"
Every room must have conditioning type specified or the room will not be active.
Location of Hydronic Piping Branch Serving Room
If this is left blank, there will be no losses due to radiant piping passing through unconditioned space for the room.
U
Mark cell as 'U' if hydronic piping serving the room passes through unconditioned space or is adjacent to slab on grade foundations. Rooms
that are served by hydronic piping that passes through conditioned space only should have this cell left blank.

Radiant Piping in AG Exposed Element
In this section, the user should input any building envelope elements that have radiant
piping. For example - a suspended floor that has radiant piping and is over
unconditioned space.
VALUE R/RSI
ELEMENT INSULATION: 16
R
ELEMENT AREA: 120 ft²
FLUID TEMP: VALUE C / F
39
C

The user must specify element insulation value (effective thermal resistance), as well
as the units ('R' = R-value, 'RSI' = RSI-value)
Enter the element area. Units are displayed to the right
Temperature of the hydronic fluid (once the system has reached steady-state) must be
entered in these cells.
Enter 'C' for Celsius, or 'F' for Fahrenheit.

Custom Temperature
HEATING:
COOLING:

VALUE
20
20

C/F
C
C

Custom temperature can be input for any room that has a known temperature other than the defined
building temperatures.

Air Ducts Passing Through Space not Conditioned
This section is for finding losses due to ductwork, where ductwork passes through
space not conditioned. For ducts in conditioned space only, this entire section can be
left blank.

DUCTS PASSING THROUGH:

INSULATION
VALUE R/RSI
4
R

The value of duct insulation is specified here, and the
units
Enter R for R-value, or RSI for RSI-value

For ducts in conditioned space, this can be left blank. For any other
duct location, enter one of the following codes:
C
U
E
S
A

Conditioned space (an entry of 'C' or blank value will both results in zero duct losses)
Unconditioned basement
Enclosed, unconditioned crawlspace
Slab-on-grade with perimeter insulation
Attic or open crawlspace

Above Grade and Exposed Building Elements

Only specify elements here that separate conditioned space from airspace not conditioned.
The four building plan orientations; TOP, RIGHT, BOTTOM, LEFT refer to walls, and their facing direction of the floorplan.
Note that all element types have already been auto-filled as W1, C1, FL1, D1, WIN1, SKY1; these will not generate any loads unless an area and
other required inputs are specified. In this example, the user has applied shading type 1 (SH1) to all windows & skylights

WALL ANGLED?
The user may enter a value in the "WALL ANGLED" section (for walls only). Enter a value of 45 or -45 to orient the wall 45
degrees offset from the specified building and floorplan direction. 45 describes clockwise rotation of 45 degrees, and -45
describes counterclockwise direction of 45 degrees.
For Example (method for specifying a wall that faces Southwest in a house with the front facing North)
1. The direction of the building should remain unchanged (with the front facing North).
2. Option A - The third row of wall inputs ("BOTTOM" direction = South for this building) should be specified as 45 (45 to
describe a 45 degree clockwise rotation from the South direction) - this rotation will yield a Southwest direction
Option B - The fourth row of wall inputs ("LEFT" direction = West for this building) should be specified as -45 (-45 to describe a
45 degree counterclockwise rotation from the West direction) - this rotation will yield a Southwest direction

Blank value does not change wall orientation.
All wall directions for top/right/bottom/left will be as specified in the Building Orientation section.
45
-45

Clockwise rotation of 45 degrees from the row-listed orientation
Counterclockwise rotation of 45 degrees from the row-listed orientation

SHIELDED FROM WIND/WEATHER
Y

blank value = exposed directly; not shielded from wind/weather
shielded from wind/weather; element is exposed to unconditioned and enclosed space

ELEMENT
"Element" referes to either the wall, ceiling, or floor, depending on the row. The rows for TOP, RIGHT, BOTTOM, LEFT are for
wall inputs, followed by CEILING and FLOOR.
TYPE
Available Codes: Walls - W1, W2, W3, W4, Ceilings - C1, C2, C3, C4, Floors - FL1, FL2, FL3, FL4
Note that any codes used here must be properly defined construction types, on the Input Construction
sheet.
ROUGH
AREA
Rough area of the exposed wall, ceiling or floor.
wall area measured from the center of interior partition walls, and the interior of envelope walls, and
the underside of ceilings.
ceiling area measured as the total interior surface area, taken from the inside of insulation fo exterior
walls (note that this can either be a ceiling under an unconditioned attic space, or an angled roof of a
cathedral ceiling).
floor area is measured as the total interior surface area of floors exposed to unconditioned airspace,
taken from the inside of insulation of exterior walls.
EXPOSED
LENGTH
The length of the wall section that is exposed to unconditioned space. Measured along the interior of
envelope walls, and meaured from the center of interior partition walls.

DOOR
Doors can be specified in any wall as an exterior door, and in any ceiling as a hatch exposed to unconditioned space.
TYPE
Available Codes (for any door in a wall or ceiling): D1, D2, D3, D4.
Note that any codes used here must be properly defined construction types, on the Input Construction
sheet.
ROUGH
AREA
Rough area of the door; the area removed from the wall or ceiling to install the door.
This includes all framing and sash.
IN
FND?
If the door is in the foundation element (for example, a basement concrete wall), enter Y.
If the door is in an above grade element (for example, a wood-framed wall built on top of a foundation
wall, or any above grade wall or ceiling element), leave this cell blank. IMPORTANT: This should only
be marked "Y" for doors in the foundation element. This does not include framed walls built onto
foundation walls, or framed walls built onto a slab on grade foundation.

WINDOW OR SKYLIGHT
This section is for inputting any transparent or translucent building envelope elements.
Translucent areas of doors should be specified here. Glass doors should be specified entirely as windows.
TYPE
Specify a window type in any TOP, RIGHT, BOTTOM, LEFT wall rows.
Specify a skylight type in the CEILING row.
Available Wall Codes: W1, W2, W3, W4.
Available Ceiling Codes: C1, C2, C3, C4.
ROUGH
AREA

SHADE
TYPE

Rough area of the window or skylight.
This is the area removed from the wall or ceiling to install the door or skylight. This includes all framing
and sash.
If a window or skylight is to have a permanently applied shading, specify here.
Available Codes: SH1, SH2, SH3, SH4.

IN
FND?
If the window is in the foundation element (for example, a basement concrete wall), enter Y.
If the window is in an above grade element (for example, a wood-framed wall built on top of a
foundation wall, or any above grade wall or ceiling element), leave this cell blank. IMPORTANT: This
should only be marked "Y" for windows in the foundation element. This does not include framed walls
built onto foundation walls, or framed walls built onto a slab on grade foundation.

WINDOW OVERHANG
H

D

O

W

Height

Drop

Overhang

Width

Specify all as linear dimensions, having as shown in the upper
floorplan header bar
Overhangs are applied to windows only

Overhang:

- the horizontal distance from the face
of the window to the end of the
overhang

Drop:

- the vertical distance between the
bottom of the overhang and the top of
the window

Height:

- as used to measure window area

Width:

- as used to measure window area

% AREA SHADED (0-100)
This cell allows the user to enter a known area percentage that the window or skylight is shaded.
Some windows or skylights may be fully shaded (from direct sunlight), and the user may enter 100 in
this situation.
Enter a numeric value only, from 0 to 100.

Foundation Elements - Elements in Contact with Soil
Specify foundation elements in this section. These are any elements that are in contact with soil.
The exposed length must be entered for any room that has foundation elements in contact with soil. If the exposed length is not entered,
there will be no foundation loads for the room.
Example: 10' foundation wall that extends 4' above grade - Specify as a foundation element, with wall height 10' and wall depth below grade
6'. The 4' section of foundation wall above grade should ONLY be specified in the Foundation Element section as this element is continuous
and in contact with soil.
Example: 6' foundation wall that extends 1' above grade and has a 4' framed wall built onto the foundation wall - Specify as a foundation
element, with wall height 6' and wall depth below grade 5'. The 4' framed wall should be specified separately as an above grade and exposed
building element. It should not be specified in the foundation section (this element is not in contact with soil)

Only specify foundation element sections that are exposed to soil or unconditioned air
Note that all foundation element type have already been auto-filled as FND1; this will not generate any loads unless average wall height,
average wall depth below grade, and exposed length are entered.
FOUNDATION TYPE: FND1

Select either FND1 (Main Foundation) or FND2 (Attached Foundation). Selected foundation
type must be properly defined in the Input Construction sheet.

AVERAGE WALL HEIGHT:

ft²

Average height of the exposed foundation wall over the length of the room.
Units displayed to the right. Wall height must be larger than wall depth
below grade.
Do not specify wall height or depth below grade for slab on grade foundations.

AVERAGE WALL DEPTH BELOW GRADE:

ft²

Average depth of the wall that is in contact with soil. Units displayed to the
right.
Example: A 10' foundation wall that is entirely burried on one end of the wall
(10' of the wall is beneath the soil), and burried only 4' beneath the soil on the
other end of the wall, shall have the "AVERAGE WALL DEPTH BELOW GRADE"
specified as 7'.
Wall height must be larger than wall depth below grade.
Do not specify wall height or depth below grade for slab on grade foundations.

% AREA OF FLOOR WITH RADIANT PIPE:

EXPOSED LENGTH:

For foundation rooms with radaint floor in all areas, specify 100%.
Deduct any areas that do not have radiant pipe from the interior floor area of
the room.
For foundation rooms with no radiant floors, leave this cell blank.
ft

Enter the outside length of the foundation that is exposed to any
unconditioned space (this includes garages).
Units displayed to the right.
The exposed length must be entered for any rooms that will experience a
foundation load (rooms with no exposed length specified, or exposed length
set to 0, will have 0 foundation loads).

NOTE: Foundation elements must be specified for the foundation floor level. In the case of concrete foundation walls extending above grade
into the floor level above the foundation floor level (for example, a concrete foundation wall extending 1 foot above grade into the floor level
above the foundation), all details of the foundation walls should be specified in the foundation floor level.
Example: A home has a 5 foot concrete foundation wall, enclosing a conditioned crawlspace that is 4 feet high. The concrete foundation wall
extends up 1 foot above grade into the main floor level.
→ The crawlspace should be speciﬁed as having 5 foot founda on wall height, and 4 foot depth below grade. Losses for the above grade
concrete wall section on the main floor will be allocated into the crawlspace below.
Additional Heat Losses and Heat Gains
This section shall be used to specify any heat loss or heat gain that cannot be properly input or encompassed in the TECA HLHG software.
These values should be calculated with external methods and the resulting values should be input directly.

ADDITIONAL HEAT LOSSES:
ADDITIONAL HEAT GAINS:

Enter positive numbers only to represent a heat loss or heat gain. Units displayed to
the right.

Building Plan - visible when the "Block Load" option is selected on the Input Construction worksheet
Input Sections:
ABOVE GRADE ELEMENTS (EXPOSED TO UNCONDITIONED AIR)
Walls Exposed to Unconditioned Airspace
Windows
Doors
Ceilings Exposed to Unconditioned Airspace
Skylights
Hatches
Floors Exposed to Unconditioned Airspace
FOUNDATION ELEMENTS (IN CONTACT WITH SOIL)
Ductwork passing through space not conditioned
Radiant Piping passing through space not conditioned
Radiant Elements - Above Grade & Exposed to Unconditioned Airspace
User Specified Loads

The Building Plan will produce an overall heating and
cooling load for the building. It does not take input for
individual rooms, or produce any zoned loads.

All input instructions for the Building Plan worksheet can be found by hovering over the column headers.
Measurements - visible when the "Block Load" option is selected on the Input Construction worksheet
The measurements worksheet provides tools and information for the user. No inputs are required on this worksheet.
Scrap Calculation Work
This section has some pre-made calculation forms that can be used to calculate the SUM, floor areas and volumes, combine areas of walls,
ceilings or floors. There is also a tool for calculating the area of radius windows, and many blank cells for users to do their own calculations in.
Window Overhang Shading Dimensions
No user input - describes dimensions to be entered in the floorplan or building plan input sections.
Cathedral Ceiling - Areas Calculator
Use this section to input known dimensions of a roof and find resulting areas of gable walls, exposed roof surfaces, and volumes
NET Thermal Resistance Calculator
The user can enter the properties of two or more of the same element type and find an average
Thermal Resistance Calculator - from material conductivity
Where the user only knows the material conductivity of a material, and the thickness, they can use this tool to find the thermal resistance. All
inputs are required to be in Metric.
Unit Converer
A simple tool to calculate the conversions of any value
Custom Calculator for Above Grade Assemblies
Use this tool for building elements that cannot be fully defined in the Input Construction section. The user should input all information
describing the element, component-by-component, and then take the resulting thermal resistance and input it as a "Known Thermal
Resistance" in the Input Construction section.

Dropdown Selection Boxes
Use the dropdown boxes to search for different elements. Their thermal resistance value is displayed below.
Framed elements with a combination of framing and insulation
The user should first search and find the thermal resistance of the framing material being used, and the insulation, from the dropdown
selection boxes above.
Once the user has found the thermal resistance of the framing and insulation, they should input the values into the relevant sections
Lastly, the user must input the framed area percentage. They can do this one of three ways:
1) Select Framing Spacing: select spacing from the dropdown box. A framed area percentage will be estimated from the framing spacing. For
elements with custom framing, or a large number of windows or doors, this is not advised because the framed area can differ substantially.
2) Input Framed Area Percentage (%): If the user knows the percentage of the wall that is made up of framing, it can be entered here.
3) Custom Framed Wall Area Percentage Calculator: The user can enter the known area of the element, thickness of framing members, and
the total linear length of framing.
The NET thermal resistance of the framed wall is displayed below
Component Inputs
Each component that the user searches should have its value and name input to the yellow cells. The green box at the bottom will add up the
thermal resistance of all elements. Note that the framed wall NET thermal resistance calculated should be input as one element, "Framed
Wall with Insulation", for example.
Airflow Requirements
Instructions for using the Airflow Requirements worksheet are shown within the worksheet.

Results
The results sheet has 4 pages - locked - not editable by the user
Page 1: Summary of Inputs - Project and Building Details
Page 2: Summary of Inputs - List of Defined Construction Types & Properties
Page 3: Heat Loss
Page 4: Heat Gain
Note that pages 3 and 4 are combined into one page for "Block Load" projects.

Page 1 / 2

Program Registration #, Purchased by, and Company display the software activation data - this is not changeable at any point.

The user information (as entered in the Input Construction section) is displayed here, along with a stamp box.
Pages 1 and 2 represent the inputs for this project. A submission of the heating and cooling loads for any project should also contain a
summary of the program inputs.

Page 3 / 4
The user can select what units to view the results in - either Imperial or Metric. This dropdown box controls only the display, and can be
toggled back and forth without influencing the results or inputs.

Pages 3 and 4 represent all building heating and cooling loads.
Errors in Rooms will appear on the upper header of page 3. The user must check these rooms for errors - results will not be accurate while
these errors exist. Ensure to click the "Update" button on the Floorplan sheet before viewing the Results sheet.

Diagnostics Tool
The diagnostics tool is located on the Results sheet, to the right of the Heat Loss section header (page 3)

If there are errors in the inputs, they will be a warning displayed here.
If the user notices this error displayed, they should click the "run diagnostics"
button on the right of the sheet.
The run diagnostics button will inspect all inputs for the rooms, and display the source of the
error. This can sometimes be innacurate if there are multiple or unexpected errors in the
inputs.
Errors in inputs for specific rooms are shown to the right of the relevant room number, here
Errors in general inputs for the building are displayed in this section only

Once the error is displayed, the user should investigate the inputs and find the source of the error. When the inputs have been
corrected, the user should click the "UPDATE" button again (on the Floorplan" sheet), and then the Diagnostics button (on the Results
sheet)
The input error will show up as a text description of the type of input ("infiltration" is the input error in the example above).
Where errors are shown in either the heat loss or heat gain, and the Run Diagnostics button does not produce any information, the user
should check the Input Construction worksheet and ensure that all yellow inputs have been made correctly.
User Notes

At the bottom of the heat loss and the heat gain results, there is a spot for the user to enter notes about the project.

