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Outline

e Scope

e Starting point

o 35% better

 60% better

 Renewable Energy Platform (REP)




Scope

Seven Commercial Buildings
— Large Offices;
— Small Offices
— Big Box Retail;
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A heistarting point: Energy Code 97
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’ p Approach towards NZE

e The 35% platform
— Represents current good practice under BAU
— Required change in design process after 35% target
— A 2012 policy target
e The 60% platform
— Represents current best practice
— A 2030 policy target
e The RE Platform

— Provides the basis for maximizing the realization of renewables
otential



Presenter
Presentation Notes
All measures use currently available technology, including renewable energy systems;
Increases in RE equipment efficiency improves NZsE potential.
Required change in design process after 35% target.
2012 target
Integrated design required for right-sizing of equipment.
60%
Current best practice
Deploys GSHP
Renewable platform
Equivalent to 60% performance platform
Aggressive approach to reducing electricity use 
Use of heat pumps eliminated with possible exception of hybrid heat pump/boiler systems (HP sized for cooling);
Occupancy and daylight controls become essential for lighting and ventilation
NZsE target
Use of RE to provide thermal and electrical



The 35% step




Energy Consumption (GJ)

dividual Measure Impact

4 CBIP Archetype Small Office in Ottawa w/ 4PFC - Envelope & Lightin

—— FWR (40%-95%) —#— Roof (RSI 2.1-7.5,10,15) — — Wall (RSl 1.8-7.5)
== Window U @ 40% FWR (USI 3.2-0.949X = CBIP compliance —&— CLPD (18-4 W/m2)
=+ = CBIP reference
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Presentation Notes
Does not make sense to spend time on a number of individual measures.


The 60% step

* 60% represents “Best Practice” positions

* Possible with currently available
equipment, but requires improved design
process (IDP);

e & challenge of assumptlons behlnd codes




The 60% step

FWR limited to 60%
Increased window thermal resistance and visual

transmittance (highest insulating low-e DG or TG);

Moderate upgrades to envelope insulation (MNECB +
RSI 1.5-2.5);

Aggressively reduced connected lighting power using
personal and occupancy based controls;

High performance condensing boilers (eff. 92%-95%);
Low volume, low pressure ventilation delivery




The REP step

ass 60% platform for an optimal use of
renewables

 within the ability to capture solar energy by
the building envelope (“on site”).

 In order to maximize the ability of PV to
provide building electricity, approach for
60% target cannot be used.




The REP step

limited to 40%;
Best window thermal resistance and visual transmittance
(triple glazed systems);

Small upgrades to envelope insulation values from 35%
target;

Aggressively reduced connected lighting power using
personal and occupancy based controls;

High performance condensing boilers;

Low volume, low pressure ventilation delivery
mandatory;

Aggressive use of demand controlled ventilation using




The NZE goal

 NZsE (net-zero site energy) is deemed to
be achieved If renewable energy can
satisfy the electrical and heating demand
of the “RE Platform”.




From 60% to REP

Building Type 60% Platform REP Platform Performance
change

Large Office GSHP Fossil fired FPFC 60.1 to 45.3
Small Office GSHP Fossil fired FPFC 60.3to 57.7
Big Box Retail Dist. HP Fossil fired FPFC 60 to 62.4
Warehouse GSHP Fossil fired CAV 60.3to 54.1
School GSHP Fossil fired FPFC 60.3 to 68.4
Extended Care GSHP Fossil fired CAV 58.9to 57.8

MURB Dist. HP Fossil fired FPFC 60 to 61.2




ctricity Consumption (GWh)

BIdgType Platform Actual % reduction
Large Office 60%: GSHP 2.35

REP: Fossil fired FPFC 1.66 29%
Small Office 60%: GSHP 0.41

REP: Fossil fired FPFC 0.23 44%
Big Box Retail 60% : DistHP 0.42

REP: Fossil fired FPFC 0.23 45%
Warehouse 60%: GSHP 0.3

REP: Fossil fired CAV 0.07 77%
School 60%: GSHP 1.82

REP: Fossil fired FPFC

60%: DistHP

0.81

55%

REP: Fossil fired FPFC
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Presenter
Presentation Notes
Ranking of building energy consumption changes! Gets harder to compress energy consumptionin MURB (decentralized & fractured), case where ventilation air is a significant load (extended care) except for schools due to schedules/ventilation during the day.
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Renewable Energy Equipment = = X 7 = =
Mounting Area e 2 ®
Roof Area (m?) 1,336 | 1,336 | 4,180 | 4,650 | 4,650 | 2,325 972
Net Opaque Wall Area (m?) 5,779 962 | 3,414 | 1,197 | 1,047 | 1,943 | 1,303
PV -BP % Mounted on Roof 0 70 73 50 70 30 70
Poly- o4 Mounted on Wall o] 10| 50| 100] 100| 100 0
crystalline
12.7% Total Area (m?) 0 845 | 1,849 701 | 2,546 717 510

Capacity (kWp) 0 107 235 89 323 91 65

Total Area (m?) 301 621 581 | 1,046 | 1,221 219

Capacity (KWth) 323| 303| 545| 636 114


Presenter
Presentation Notes
The story is about area required and power output
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/ZSE Results Summary

Large Office Electrical Collec/Use Ratio %
Heat Collection/Use Ratio % --
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Results Discussion

« High degree of variability in potential — individual designs
must be tested,;
e Heat pumps are not mandatory for high performance;

« Alternative to heat pumps is extensive heat recovery
from ventilation air plus extensive occupancy based
ventilation demand control, on top of condensing bollers;

e Most promising renewable energy source is SDHW,

used for:
— Boiler water preheat; Low temperature water for radiant slab
heating; Heat source to drive moisture off absorption cooling
media; Regular DHW requirements.



Presenter
Presentation Notes
Max HR from ventilation + max control for ventilation supply
SDHW is the easiest way to collecting thelargest amount of energy that would result in displacing the largest annual load.
Absorption chillers not tested. Use for excess heat.
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