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Project Summary

Location: Morden, MB Modelling Software: IES-VE
Climate Zone: Zone 7A Energy Standard: MECB 2024
Conditioned Area: 450 m2 Building Performance: 3% better than reference

Weather File: Morden CWEC
Building Use: Shop
Constructions: Steel stud, cavity insulation 
Mechanical: MUA w/UHTs & in-floor
FDWR: 32.5%
Fenestration: Dual pane low-e

Certification Program: Eff MB NBP ###
Renewables: -

Energy Summary

Energy Use by Category

Total Energy Use:
    Prop:  710 GJ/y
    Ref:  731 GJ/y

Pass
3% better than energy 

code reference

Parametric Analyses

Other Data Key Takeaway

Thermal Energy Demand Intensity (TEDI)
Proposed 349 kWh/m2y
Reference 336 kWh/m2y

The building as designed will meet the requirements of the MECB
2024 using the Part 10 Tiered Performance compliance path.  Energy 
performance is 3% below the MECB 2024 reference.

Trade-off analyses are included to show the impact of potential 
design changes.
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1. Introduction

A computer energy model of the proposed Morden Public Works Addition in Morden, MB was created using the 
IES-VE software package based on the client review drawing package.  The software was used to determine the 
energy performance of the proposed design compared to the Manitoba Energy Code for Buildings (MECB) 2024
reference.  This report documents the significant model inputs and assumptions and indicates the potential 
energy performance of the project.  Only the addition is modelled.

The initial building energy model shows the building would perform at 3% better than the MECB 2024 reference.  
An image of the shell from the IES-VE model is shown in Figure 1-1.

Figure 1-1:  IES-VE Model Shell

1.1 Building Overview

The project is a vehicle storage building in Morden, Manitoba.  The building provides six vehicle bays.  The 
structure is a single-storey building with a grade level foundation. The conditioned area of the building is 
450 m2.  Zone level heating is provided by natural gas unit heaters and/or natural gas hydronic in-floor heat.  
A natural gas makeup air unit is also included. 

1.2 Climate Zone

Climatic data for Morden, MB is used for the energy model.  The heating degree day value listed in Appendix 
C of the National Building Code for Winnipeg is 5400 (base 18°C).  The climatic zone used for the project is 
Zone 7A.  The hourly weather file used for the IES-VE energy model is [CAN_MB_MORDEN-CDA-
CS_5021849_CWEC.epw].

1.3 Energy-saving Features

Energy-saving features analyzed for the building include the following:
� Energy efficient lighting, exceeding MECB 2024 prescriptive requirements
� Efficient mechanical system
� Good overhead doors
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1.4 Summary of Model Parameters

Table 1-1 summarizes the basic model assumptions for the building energy model.

Table 1-1:  Model Parameters Summary

Item Proposed Building Reference Building Comments
Walls EW1: U = 0.431 W/m2K U = 0.215 W/m2K Linear thermal bridging 

impacts included

Roof R1: U = 0.319 W/m2K U = 0.121 W/m2K

Underground 
Surfaces

Floor: Ueff = 0.095 W/m2K Floor: Ueff = 0.146 W/m2K Ueff calculated using the 
ASHRAE method:

Proposed F=0.58 W/m-K
Reference F=0.89 W/m-K

Windows Fixed: U = 2.66 W/m2K U = 1.73 W/m2K

Doors Overhead: U = 0.887 W/m2K
Opaque: U = 2.10 W/m2K

U = 1.90 W/m2K

FDWR 32.5% 30.7%

Infiltration 0.977 L/s-m2 facade 0.977 L/s-m2 facade

Lighting As designed Set to prescriptive levels

Lighting 
Controls

As designed Set to prescriptive

Exterior Lighting As designed Per NECB section 4.2.3

HVAC System 
Type

HRV w/UHT & in-floor heat System 4: Natural gas MUA

w/hydronic baseboard

Heating 
Equipment 
Efficiency

UHT: 82%
MUA: 92%
Boiler: 95%

UHT: 82%
Boiler: 90%

Cooling 
Equipment 
Efficiency

- - No cooling included

Ventilation Heat recovery ventilation
60% effective sensible

Ventilation rates equal to proposed
Heat recovery ventilation

50% effective sensible

Service Water 
Heating System

- - No service water heating 

included

Water Flow 
Rates

- -
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1.5 Model Results

Table 1-2 includes a summary of the analyses as produced by the IES-VE model.  Figure 1-2 shows the 
energy summary in graphical form.  Costs presenting in these analyses are for comparison between 
analyzed options and not predictive of energy costs of the building.

Table 1-2:  Energy Summary by End Use

Figure 1-2:  Energy by End Use Summary Comparison

Energy Intensity Energy Intensity

[MJ] [MJ/m2] [MJ] [MJ/m2]
Lighting Electricity 16,129 36 20,219 45
Misc Equipment Electricity 23,041 52 23,041 52
Space Heating Natural Gas 656,805 1,469 660,528 1,478
Pumps & Aux Electricity 79 0 629 1
Fans Electricity 8,053 18 2,791 6
Other Electric Electricity 4,394 10 24,002 54

Total Energy 710,423 1,589 731,209 1,636

Thermal Energy Demand Intensity (TEDI) 349 kWh/m
2
y 336 kWh/m

2
y

Energy Use Intensity 441 kWh/m
2
y 454 kWh/m

2
y

Energy Cost Energy Cost Energy Cost
[MJ] [$] [MJ] [$]

Electricity 53,619 1,413 70,681 1,862 24.1% 24.1%
14,900 kWh/y 19,600 kWh/y

Natural Gas 656,805 3,830 660,528 3,851 0.6% 0.6%

17,000 m
3
/y 17,068 m

3
/y

Total 710,423 5,242 731,209 5,713 2.8% 8.2%

197,340 ekWh/y 203,114 ekWh/y

Other Loads Details Proposed
Proposed 

Cost Reference
Reference 

Cost
[MJ] [$] [MJ] [$] Energy Cost

Electric

Exterior Lighting 4,394 116 24,002 632 81.7% 81.7%

Reduction
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0.5%
0.0%
0.6%
[%]

-0.7%
0.1%

2.7%
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Energy Type
Proposed Reference

Energy and Cost 
Summary by Fuel

Proposed Reference Percent Savings

16 23

657

0 8 4
20 23

661

1 3
24

0

100

200

300

400

500

600

700

Lighting Misc Equipment Space Heating Pumps & Aux Fans Other Electric

E
n

er
g

y 
U

sa
g

e
 (

G
J

)

Proposed

Reference



Initial MECB 2024 Energy Model
Morden Public Works Addition

Project Number: 2025-0548
v2 2025-Jul-24

4

2. Zoning

This building addition is modelled as a single zone.  Attention was paid to the mechanical system design when 
determining building zones.  Figure 2-1 shows the thermal zones in the energy model. 

Figure 2-1:  Main Floor Zoning Diagram

2.1 Space Functions and Schedules

The entire space is modelled using the MECB ‘E’ schedule. The default MECB 2024 receptacle power and 
lighting power density are used for the reference model in all zones. The proposed building model also 
uses the prescriptive receptacle power density, while lighting power density is based on the actual number 
and type of luminaires in the lighting design.  Occupant density used in both models was determined from 
the default occupant density for the ASHRAE 62.1 analysis.

3. Envelope

The opaque envelope consists of one wall types, one roof type, and one floor type.  One type of window is
modelled, as well as two door types. 

3.1 Above Ground Envelope Assemblies

All wall and roof dimensions for the modelled building were entered as indicated in the architectural
drawings.

Each exterior construction assembly was modelled using the layer by layer approach in IES-VE.  In the case 
of assemblies containing girts and clips which interrupt the insulation layer, the clear field U-value was set 
based on the NBC, and the insulation layers of the proposed model construction in IES-VE were adjusted to 
achieve the appropriate overall U-value.  Thermal bridging calculations for the top plate, bottom plate, 
fenestration framing, etc. were calculated based on the details supplied in the drawing package using the 
Mold 5 software package and entered into the BC hydro enhanced thermal performance spread sheet. This 
was used to determine the thermal bridging impact to the overall wall assembly U-value.  A summary of the 
exterior construction assemblies used in the model is given in Table 3-1 and more detailed analyses are 
included in Appendix A.
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Table 3-1: Above Ground Opaque Building Assembly U-values

Assembly Description

Clear Wall 
U-Value

[W/(m2-K)]
Thermal Bridging

Proposed 
U-Value

[W/(m2-K)]

Reference 
U-Value

[W/(m2-K)]
EW1 Metal cladding; 203 Steel girts

@~1200oc; Rsi 4.93 Batt 
insulation; Vapour barrier; 
Interior metal liner

0.255 Bottom plate 13%
Fenestration head 6%

Fenestration
jamb / sill 21%

Corner framing 1%

0.431 0.215

R1 Standing seam roofing; Rsi 
1.23 Roll-over insulation; 203 
Steel purlins @~1200oc; Rsi 
4.93 Batt insulation; Vapour 
barrier; 19x89 Wood strapping 
@600oc; Interior metal liner

0.198 Top plate 38% 0.319 0.121

3.2 Windows and Doors

The windows proposed for the project are not specified in the current drawing package.  The initial model 
uses dual pane, non-thermally broken aluminum frames with one low-e coating and argon fill for all 
windows.  No performance information was available for any windows or doors, so ASHRAE Fundamentals 
values have been used.

The vertical fenestration and door area to gross wall area ratio (FDWR) is 32.5% in the proposed model and 
28.9% in the reference model.  The reference model FDWR is calculated from the heating degree day value 
of 5400 included in Appendix C of the NBC for Morden, MB.

Window and door U-Values for the proposed building energy model are listed in Table 3-2.  Reference model 
windows are modelled with U=1.73 W/m2-K and doors use U=1.90 W/m2-K.

Table 3-2: Window and Door U-values

Assembly 
Description U-Value Source Frame Type Glazing Type

Proposed
U-Value

[W/(m2-K)]

Shading 
Coefficient

Visible 
Transmit-

tance
Fixed Windows ASHRAE 

Fundamentals
Aluminum w/o
Thermal Break

Dual Pane, AR fill, 
Low e coating

2.66 0.63 0.66

Overhead
Doors

ASHRAE 
Fundamentals

Steel - 0.887 - -

Hollow Metal 
Insulated 
Doors

ASHRAE 
Fundamentals

Steel - 2.10 - -

3.3 Underground Assemblies

Effective ground contact assembly U-values for both the reference and proposed building energy models 
are determined using the ASHRAE F-factor adjustment method within the software.  Underground wall 
assemblies are modelled using the layer-by-layer approach. The prescriptive requirement of U=0.757 W/m2-
K under the floor perimeter is simulated with an F factor of 0.89 W/m-K.
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Table 3-3: Ground Contact Assembly U-values

Assembly Description Location U-Value Source

Proposed 
F-Factor 
[W/(m-K)]

Proposed 
U-Value 

[W/(m2-K)]

Reference 
U-Value 

[W/(m2-K)]

F1 150 Concrete slab; Vapour 
barrier; 38 Rigid insulation; 150 
Comp gravel

At grade IES material 
library, NBC

0.58 0.158 0.222

3.4 Infiltration

The MECB 2024 prescribes that infiltration be modelled assuming a field test value of 1.5 L/s-m2 at 75 Pa.  
For the proposed and reference model, this value is converted to a value at 5 Pa and transferred to the 
exterior wall area only.  The infiltration rate is the same in both the reference and proposed models.

Infiltration rates at 5 Pa transferred to the exposed vertical wall surfaces of the building are calculated 
using the following formula:

Where:
C = (5/75)n where n=0.60 by default
I75Pa = 1.5 L/s-m2 as per the NECB 2020
S = 1282 m2 of exterior surface area
AAGW = 388 m2 of exposed wall area

Resulting in IAGW = 0.977 L/s-m2 for air leakage on façade areas.

4. Lighting and Interior Loads

A number of loads separate from the mechanical system which impact energy usage have been included in the 
model.  Loads from electrical outlets are modelled as compliance neutral, with rates entered as suggested by 
the MECB 2024. 

4.1 Lighting Power Density

The lighting power density is determined from the lighting quantities indicated on the drawings and power 
used from the lighting schedule.  The reference building lighting power density is set according to the 
applicable MECB 2024 space type.

4.2 Lighting Controls

Occupancy controls required according to the NECB are included in this preliminary model by reducing the 
lighting power density as appropriate for each space.  Daylighting controls are implemented in IES-VE,
automatically accounting for lighting levels on an hourly basis.  Additional details on lighting power density 
and controls for each space are included in Appendix B.

4.3 Exterior Lighting

A site lighting analysis based on NECB section 4.2.3 has been included.  Exterior lights are included in the 
electrical drawing package.  The exterior lighting power allowance is indicated in Table 4-1.  Lighting energy 
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is determined by multiplying the lighting power by an average annual usage of 11 hours per day (one half 
hour after sunset to one half hour before sunrise) to determine annual energy use.  The resulting energy use 
for the reference building is 24,000 MJ and the proposed building 4,400 MJ.

Table 4-1:  Exterior Lighting Power Allowance

Location ID Location Category Amount

Power 
Allowance

(W)

Installed 
Power

(W)

North Entrances Building Other doors [46 W/m door width] 1.8 m 83 200

Overhead Doors Building Other doors [46 W/m door width] 25.6 m 1178 104

Facade Facade [8.2 W/m] 0 m - -

Zone 2 Basic Site Allowance [400 W less facade] 400 -

Total 1661 304

5. Heating, Ventilation, and Air Conditioning

5.1 Proposed Model HVAC Equipment

Central system equipment in the building includes one makeup air unit and a central boiler providing 
heating water to radiant in-floor heating.  Parameters used in the energy model for this equipment are listed 
in Table 5-1.

Table 5-1: Proposed Model Central HVAC Parameters

System
Name System Type Equipment Fan SP

Efficiency/ 
Effectiveness

MUA-1 DOAS/UHT Greenheck DGX-H10 60 Pa Natural gas: 92%

Boiler Condensing Boiler IBC SL-26-260G3 - Natural gas: 95%

Zone level equipment includes three unit heaters and side wall exhaust fans.  Parameters used for system 
and zone level equipment are listed in Table 5-2.

Table 5-2: Proposed Model HVAC Parameters

System
Name

System 
Type Schedule Fan SP Equipment Heating Cooling Outdoor Air

Workshop 
UHT-1/-2/-3

UHT MECB E 75 Pa Modine HD-125 Natural gas: 82% None 60% HRV
470 L/s

5.2 Reference Model HVAC Equipment

The reference model HVAC equipment is listed in Table 5-3.  The central system equipment consists of a 
boiler with an efficiency of 90% supplying the hydronic heating loop.  Outdoor air rates are equal to the 
proposed.

Table 5-3: Reference Model HVAC Parameters

System
Name System Type Schedule Fan SP Heating Cooling Outdoor Air

Workshop System 4 MECB E 75 Pa Unit heater: 82%
Baseboard: 
boiler loop

None 50% HRV
470 L/s
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6. Hot Water

6.1 Water Heating Equipment

No domestic hot water loads are included in the design.

7. Parametric Analyses

Table 7-1 includes a summary of the energy results of the parametric analyses as produced by the IES-VE model.  
Comparisons are made to the MECB 2024 reference building energy model.  Figure 7-1 shows the energy and 
cost impacts in graphical form.  The Present Value analysis includes the anticipated energy savings over the 
lifetime of the particular upgrade but does not include added maintenance costs.  Lifetimes used in the PV 
analysis vary depending on the nature of the change.  A discount rate of 2% is assumed for the difference 
between the anticipated general inflation rate and utility rate increases.  Additional analyses may be performed 
as required.

Table 7-1:  Parametric Energy Analysis Summary

Energy Use

Cost
[$]

Energy 
Saving 

[%]

Cost 
Saving 

[%]

Present 
Value

[$]

Potential 
Eff MB 

Incentive
[$]

Elec. 
[GJ]

Natural 
Gas 
[GJ]

Total 
[GJ]

Reference 71 661 731 $5,710 - - - -

Proposed 54 657 710 $5,240 2.8% 8.2% - $0

HRV75 53 676 730 $5,350 0.2% 6.3% -$1,900 $0

7.1 Ventilation Air Heat Recovery, O/H Doors

The HRV75 analysis assesses the impact of implementing 75% effective heat recovery in the exhaust 
system combined with a reduction in performance of the overhead doors.

� Proposed building: 60% effective HRV, OHD U-value: 0.89 W/m2-K
� Trade-off building: 75% effective HRV, OHD U-value: 1.59 W/m2-K
� PV analysis lifetime: 15 years
� Energy Impact: increase of 3%
� Cost Impact: increase of $100/y in energy costs



Initial MECB 2024 Energy Model
Morden Public Works Addition

Project Number: 2025-0548
v2 2025-Jul-24

9

Figure 7-1: Parametric Energy and Cost Comparisons

8. Discussion and Recommendations

The building will meet the requirements of the MECB 2024 using the Part 10 Tiered Performance compliance 
path as designed.  Energy performance is 3% better than the MECB 2024 reference.

The parametric analyses included can be used to assess the value of potential modifications to the design.  If 
the upgrades analyzed can be performed for less than the net present value of the energy savings, or if the 
potential energy costs are less than the capital savings from the proposed modification, then the option should 
be considered.

Ventilation air heat recovery with an effectiveness of approximately 75% combined with a lower performing 
overhead door provides a passing result.  The 15 year lifetime energy cost increase is about $2,000.  If the 
incremental savings from this change are more than this amount, it could be considered economically 
advantageous.

9. Other

9.1 Utility Rates

It is assumed that electricity and natural gas for this building will be provided by MB Hydro.  Energy rates have 
been entered as indicated in Table 9-1.  Note that energy cost numbers shown in this report are not meant to 
predict the energy costs of the facility, by are intended to show relative energy costs compared to the 
appropriate reference energy model.
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Table 9-1:  Utility Rates

Electricity
Manitoba Hydro

Rate as of
2024-Apr-1

Energy charge:
    First 11,000 kWh $0.09485/kWh
    Balance of kWh $0.07277/kWh

Natural Gas
Manitoba Hydro
Small Rate as of 

2025-May-1
Total Rebundled Sales Rate $0.2326/m3

Kelly Winder, M.Sc., BEMP, P.Eng.

2025-0548 Report-Morden Public Works MECB 2024 Initial Model v2-20250724.docx
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Appendix A:  Envelope Calculations

Irregular Thermal Bridging Calculations:
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Effective Thermal Bridging Calculation Sheets:
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Exterior Assembly Effective R-Value Calculations:
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Appendix B:  Interior Space Loads

Room Name NECB Space Type
Area 
(m2)

NECB 
Table 
LPD

Reference 
Controls

Proposed 
LPD 

(W/m2)
Proposed 
Controls

Equip 
Power 

Density Occupancy
Morden Public 

Works
Vehicle 

maintenance area
446.5 6.5 3.5 5.0 22

OC = Occupancy Sensor

DL = Daylight Sensor
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