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NRCan Materials Testing Laboratory 

Hamilton Re-location 

Conceptual Design Simulation: Screening Tool 

Å Industrial-type laboratory 

ï 2 storey office with high-bay heavy industrial and regular height 
light industrial.  

Å Generic warehouse/light industrial building with front office model 
7,841.6 m2 total;

ï Office + special support areas: 2,267.5 m2

ï Labs + industrial areas 5,574.1 m2

Å Three scenarios developed for planning assessment 

1. MNECB reference building developed;

2. MNECB reference using ground-source heat pump central system for 
heating, air tempering and cooling;

3. High performance building tuned for minimal electrical consumption 
and renewable energy deployment ïRenewable Energy Platform 
building (REP).



NRCan Materials Testing Laboratory 

Hamilton Re-location 

Conceptual Design Simulation: Screening Tool Performance Assessment
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NRCan Materials Testing Laboratory 

Hamilton Re-location 

Preliminary Design Simulation: EE4

Screening Tool:       Nov. 2006: 7,841.6 m2

Preliminary Design: Nov. 2007:12,952 m2

Floor Plate:   length: 205.8 m

width:  527 m

3 storeys:        15.5 m ab/gr, 4.25 m b/gr

EE4 Model:              

65 thermal zones

167 spaces (each room represented as a 

space)

16 air handlers



NRCan Materials Testing Laboratory 

Hamilton Re-location 

EE4 Envelope Assessment

Design RSI Base RSI Energy 

Savings

(ekWh) 

Energy 

Savings

($/yr)

% 

Savings 

over 

MNECB

Mechanical 

Re-sizing 

Savings (%) 

(kW)

Net 

Present 

Value 

($)

25 yr Life 

Cycle Cost

With Mech

Savings ($)

RSI 4.57  

(R26)

RSI 3.52 

(R20)

6528 920 52.3 1% (11 kW) 34371 -14949

RSI 5.31  

(R30)

RSI 3.52 

(R20)

10490 1490 52.4 2% (20 kW) 56796 -22328

RSI 5.64  

(R32)

RSI 3.52 

(R20)

11643 1672 52.6 2% (22 kW) 66470 -69741

RSI 7.05  

(R40)

RSI 3.52 

(R20)

25648 3476 52.9 2.5% (27 

kW)

117144 -150347

RSI 7.05  

(R48)

RSI 3.52 

(R20)

35389 4794 53.3 3% (32 kW) 165700 -221212

Increasing Roof RSI from RSI 3.52 (R20) on a 6316 m2 roof

Assumptions:                 Construction Costing: $1/ m2 of  roof  area per imperial R-value of  added insulation

Mechanical Savings:      $300 / kW of  reduced equipment (plant, pumps, terminals)

Finance/Discount Rate: 4.5% per annum compounded annually 

Energy Escalation Rate: 8% per annum 

A negative Life Cycle Cost means energy + mechanical savings exceed insulation investment



NRCan Materials Testing Laboratory 

Hamilton Re-location 

EE4 Envelope Assessment

Design RSI Base RSI Energy 

Savings

(ekWh) 

Energy 

Savings

($/yr)

% Savings 

over 

MNECB

Mechanical 

Re-sizing 

Savings (%) 

(kW)

Net 

Present 

Value 

($)

25 yr Life 

Cycle Cost

With Mech

Savings ($)

RSI 3.52  

(R20)

RSI 2.82 

(R16)

4076 581 52.5 0.5% (7 kW) 22158 -8687

RSI 4.24  

(R24)

RSI 2.82 

(R16)

7224 1035 52.6 1.0% (10 kW) 45547 -5346

RSI 4.93  

(R28)

RSI 2.82 

(R16)

8933 1276 52.7 1.5% (16 kW) 68088 13311

RSI 5.31  

(R30)

RSI 2.82 

(R16)

9739 1392 52.7 1.6% (17 kW) 79960 23996

RSI 6.34  

(R36)

RSI 2.82 

(R16)

10678 1508 52.8 2% (21 kW) 115331 73866

Increasing Wall RSI from RSI 2.82 (R16) on a 6100 m2 wall

Assumptions:                 Construction Costing: $1 / m2 wall area per each imperial R-value of   added insulation

Mechanical Savings:      $300 / kW of  reduced equipment (plant, pumps, terminals)

Finance/Discount Rate: 4.5% per annum compounded annually

Energy Escalation Rate: 8% per annum 

A negative Life Cycle Cost means energy + mechanical savings exceed insulation investment



NRCan Materials Testing Laboratory 

Hamilton Re-location 

EE4 Envelope Assessment

Design 

Lab 

FWR

MNECB 

Lab 

FWR

Energy 

Savings

(ekWh)

Energy 

Savings

($/yr)

% Savings 

over 

MNECB

Mechanical Re-

sizing Savings (%) 

(kW)

Net Present 

Value 

($)

25 yr Life Cycle Cost

With Mech Savings 

($)

30% 30% - - 52.6

20% 20% 9211 1121 52.1 1.0% (10 kW) 139726 -23809

10% 10% 13889 1690 51.9 1.5% (19 kW) 279877 -465765

Reducing Glazing in Lab areas (originally 660 m2) with a 30% 

Assumptions:                 Construction Costing: $ 650/m2 of  window (installed), $420/m2 of  RSI 3.52 wall (installed)

Finance/Discount Rate: 4.5% per annum compounded annually

Energy Escalation Rate: 8% per annum compounded annually

Note: reducing lab fenestration to wall ratio (FWR) also affected natural lighting 

which is partially reflected in the reduced energy savings by going to a 10% FWR 

from 20% FWR



West Façade: Shading Evaluation
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Perforated Mesh
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West Façade: Shading Evaluation
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West Facade

Cross Shades
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Cross Shades

Vertical Shades

West Façade: Radiance Assessment
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South East Corner: Daylighting

Angled Perforated Shades

Horizontal Shades


