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Gord	
  Cooke	
  
gordc@buildingknowledge.ca	
  

OHBA	
  2015	
  

2017	
  Energy	
  Efficiency	
  Design	
  
and	
  

Right-­‐Sizing	
  HVAC	
  
	
  

Sponsored	
  by:	
  

•  Understand	
  sizing	
  &	
  loads	
  beMer	
  
•  Recalibrate	
  your	
  HVAC	
  knowledge	
  
•  Measure	
  and	
  Monitor	
  

45	
  Minutes	
  
3	
  Messages	
  	
  

ConQnual	
  Improvement	
  

15-­‐20%	
  

	
  
OBC	
  2012	
  Part	
  12.	
  	
  

	
  
	
  
(3)	
  Except	
  as	
  provided	
  in	
  Sentence	
  (4),	
  the	
  energy	
  efficiency	
  of	
  a	
  building	
  or	
  part	
  of	
  a	
  
building	
  of	
  residen,al	
  occupancy	
  that	
  is	
  within	
  the	
  scope	
  of	
  Part	
  9	
  and	
  is	
  intended	
  for	
  
occupancy	
  on	
  a	
  conQnuing	
  basis	
  during	
  the	
  winter	
  months	
  shall,	
  

(a)	
  be	
  designed	
  to	
  exceed	
  by	
  not	
  less	
  than	
  15%	
  the	
  energy	
  efficiency	
  levels	
  
required	
  by	
  Sentence	
  12.2.1.1.	
  (3),	
  or	
  
(b)	
  conform	
  to	
  Chapters	
  1	
  and	
  3	
  of	
  MMAH	
  Supplementary	
  Standard	
  SB-­‐12,	
  “Energy	
  
Efficiency	
  for	
  Housing”.	
  

12.2.1.2.	
  Energy	
  Efficiency	
  Design	
  A6er	
  December	
  31,	
  2016	
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OBC Zone 1 2012

A B C D E F G H I J K(4) L(5) M(6)

Ceiling with Attic Space
Minimum RSI (R)-Value(1)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

8.81
(R50)

Ceiling without Attic Space
Minimum RSI (R)-Value(1)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

Exposed Floor
Minimum RSI (R)-Value(1)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

5.46
(R31)

Walls Above Grade
Minimum RSI (R)-Value(1)

4.23
(R24)

4.75
(R27)

4.75
(R27)

4.23
(R24)

4.23
(R24)

4.23
(R24)

4.23
(R24)

4.23
(R24)

3.87
(R22)

3.87
(R22)

3.87
(R22)

4.23
(R24)

4.23
(R24)

Basement  Walls
Minimum RSI (R)-Value(1)

3.52
(R20)

3.52
(R20)

3.52
(R20)

3.52
(R20)

3.52
(R20)

2.11
(R12)

2.11
(R12)

2.11
(R12)

3.52
(R20)

2.11
(R12)

3.87
(R22)

3.87
(R22)

3.52
(R20)

Below Grade Slab
Entire surface > 600mm
below grade
Minimum RSI (R)-Value(1)

0.88
(R5) − − − − − − − − − − − −

Edge of Below Grade Slab
≤ 600mm Below Grade
Minimum RSI (R)-Value(1)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

Heated Slab or
Slab ≤ 600mm below grade
Minimum RSI (R)-Value(1)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

1.76
(R10)

Windows and Sliding Glass
Doors
Maximum U-Value(2)

1.6 1.6 1.8 1.8 1.8 1.8 1.8 2 1.8 1.8 1.8 1.8 1.8

Skylights
Maximum U-Value(2) 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

Space Heating Equipment
Minimum AFUE 90% 90% 94% 94% 90% 94% 92% 94% 92% 94% 90% 94% 90%

HRV
Minimum Efficiency − − − − 55% 60% 60% 70% 55% 60% − − −

Domestic Hot Water Heater
Minimum EF 0.57(3) 0.57(3) 0.62 0.67 0.57(3) 0.57(3) 0.62 0.67 0.62 0.67 0.57(3) 0.57(3) 0.8

Column 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Component
Compliance Package

Basement Options

Wall Options


Window Options


Heating Options

Ventilation 

Water Heating


OBC Zone 1 2016

 2012 MMAH Supplementary Standard SB-12  
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Table 3.1.1.2.A 
ZONE 1 - Compliance Packages for Space Heating Equipment with AFUE ≥ 90% 

Forming Part of Sentence 3.1.1.2.(1) 

Component 
Compliance Package 

A B C D E 

Ceiling with Attic Space 
Minimum RSI (R)-Value(1) 

10.56  
(R60) 

10.56  
(R60) 

10.56  
(R60) 

10.56  
(R60) 

10.56  
(R60) 

Ceiling Without Attic Space 
Minimum RSI (R)-Value(1) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

Exposed Floor 
Minimum RSI (R)-Value(1) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

5.46  
(R31) 

Walls Above Grade 
Minimum RSI (R)-Value(1) 

3.34 + 1.32 ci 
(R19 + R7.5 ci) 3.87 (R22) 3.34 + 0.88 ci 

(R19 + R5 ci) 4.22 (R24) 3.34 + 0.88 ci 
(R19 + R5 ci) 

Basement Walls 
Minimum RSI (R)-Value(1) 

3.52 + 1.40 ci 
(R20 + R8 ci) 3.52 (R20) 3.52 + 1.40 ci 

(R20 + R8 ci) 
3.52 + 1.40 ci 
(R20 + R8 ci) 3.52 (R20) 

Below Grade Slab 
Entire Surface > 600 mm Below Grade 
Minimum RSI (R)-Value(1) 

— — — — — 

Edge of Below Grade Slab ≤ 600 mm Below 
Grade 
Minimum RSI (R)-Value(1) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

Heated Slab or 
Slab ≤ 600 mm Below Grade 
Minimum RSI (R)-Value(1) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

1.76  
(R10) 

Windows and Sliding Glass Doors 
Maximum U-Value(2) 1.6 1.8 1.6 1.6 1.6 

Skylights 
Maximum U-Value(2) 2.8 2.8 2.8 2.8 2.8 

Space Heating Equipment 
Minimum AFUE 90% 96% 94% 96% 92% 

HRV 
Minimum Efficiency 55% 75% 75% 75% 60% 

Domestic Hot Water Heater 
Minimum EF 0.67 0.83 0.67 0.67 0.83 

Column 1 2 3 4 5 6 

Notes to Table 3.1.1.2.A: 
The following definitions apply:  ci = continuous insulation 
 
(1) The values listed are minimum RSI-Values for the thermal insulation component only.  RSI-Values are expressed in (m² • K)/W. 
(2) U-Value is the overall coefficient of heat transfer for a window assembly, sliding glass door assembly or skylight assembly expressed 

in W/(m² • K).  See exceptions and use of alternative Energy Ratings (ER) in Article 3.1.1.8. 

 

 

Issued September 1, 2013

National Building Code 9.36  

Targeted	
  is	
  approximately	
  EnerGuide	
  78	
  to	
  80	
  
Performance	
  Path	
  OR	
  	
  PrescripMve	
  Path	
  

	
  

	
  
2	
  More	
  Great	
  2015	
  Code	
  Changes	
  

	
  

Sealed	
  ducts	
  
30%	
  down	
  to	
  10%-­‐15%	
  

Low	
  waMage	
  fan	
  motors	
  
Controlled	
  air	
  flow	
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HVAC	
  Sizing	
  Rules	
  Changed	
  

	
  	ʹͺͲǦͳʹ

�������������������������������������
��������������������������������������
����������

•  Old	
  version	
  1993	
  
•  New	
  Version	
  in	
  OBC	
  
Jan.	
  2015	
  

CSA	
  F280	
  Biggest	
  Change:	
  
VenQlaQon	
  &	
  Air	
  Leakage	
  

	
  	
  	
  	
  	
  	
  0.3	
  ACH	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  0.3	
  ACH	
  	
  
	
  

EsQmate	
  for	
  3	
  bedroom	
  2000	
  sq.f.	
  home	
  	
  
=	
  480	
  CFM	
  of	
  straight	
  outside	
  air	
  on	
  the	
  
coldest,	
  windiest	
  night	
  of	
  the	
  year.	
  	
  
=	
  40%	
  of	
  furnace	
  size	
  installed	
  since	
  1990	
  
	
  

+


New	
  CSA	
  F280	
  

	
  	
  	
  	
  	
  	
  0.3	
  ACH	
  

RecogniQon	
  of	
  beMer	
  air	
  Qghtness	
  
RecogniQon	
  of	
  HRVs	
  
Responsible	
  venQlaQon	
  rates	
  
	
  

+


12


New	
  CSA	
  F280	
  	
  
Designer	
  can	
  use	
  
actual	
  blower	
  
door	
  results	
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Basement	
  or	
  Lower	
  Living	
  Level	
  New	
  CSA	
  F280	
  	
  
Much	
  beMer	
  
foundaQon	
  
module	
  

New	
  CSA	
  F280	
  	
  
Windows	
  Modeling	
  Enhancements	
  

Designer	
  can	
  input	
  actual	
  window	
  data	
  
50%	
  of	
  AC	
  loads	
  are	
  due	
  to	
  windows	
  

The original 800-1200 sq.ft starter home 

160 MBH 30 MBH 

The new 800-1200 sq.ft starter home 

30 MBH 180 MBH 
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New	
  Rules	
  in	
  a	
  2000	
  sq.f.	
  Home	
  
1982


ERS 70

2012


ERS 80

2017


ERS 83


Heat Loss (BTUs)
 78,500 BTUs
 37,000 BTUs
 32,000 BTUs


Heat Gain 

(BTUs / Tons)


30,000 BTUs

(2.5 Ton)


18,000 BTUs

(1.5 Ton)


17,000 BTUs

(1.5 Ton)


Annual Energy
 47,500 kWh
 33,500 kWh
 28,500 kWh


Annual Energy $$
 $ 5,500
 $ 3,200
 $ 2,700


New	
  Rules	
  in	
  a	
  2000	
  sq.f.	
  Home	
  

1982
 2012

EGs 80


2017

ERS 83


Load
 78,500 BTUs

2.5 tons


37,000 BTUs

1.5 tons


32,000 BTUs

1.5 tons


Air Flow
 1200 CFM
 700 CFM
 550 CFM


Duct sizes

•  Mains

•  Branch




8” x 28”

6” – 8“




8” x 18”


5”




8” x 12”

3”- 4”


Thermal	
  Comfort;	
  Defined	
  

1.	
  Metabolic	
  Rate	
  
2.	
  Clothing	
  InsulaQon	
  	
  
3.	
  Air	
  Temperature	
  	
  	
  
4.	
  Mean	
  Radiant	
  	
  	
  	
  
Temperature	
  (MRT)	
  	
  	
  
5.	
  Air	
  Speed	
  	
  
6.	
  Humidity	
  

Thermal Comfort Criteria

ASHRAE 55


New	
  Efficient	
  Homes:	
  New	
  HVAC	
  
Issues(and	
  OpportuniMes!)	
  

	
  
The	
  Old	
  Rules	
  of	
  Thumb	
  Don’t	
  Apply	
  

	
  

	
  
	
  



15-­‐10-­‐12	
  

6	
  

21 

Part	
  Loads	
  and	
  Intermi^ent	
  Loads	
  
Dominate	
  Comfort	
  

	
  

	
  
	
  

	
  

22 

The	
  challenges	
  of	
  Air	
  system	
  design	
  

1.  Cooling CFM will outstrip Heating CFM. Can ductwork change size with 
the seasons???? 

2.  New ECM blower motors capable of maintaining higher ESP from 0.2 to .
08 and higher.  

3.  Traditional 50/50 split of available ESP external static pressure(Gas-in-
the-tank) may not be the best choice. May increase COOLING ESP 

 Simple 
Testing 

0.15” to 0.25” 
40 – 60 Pa Sealing Ducts Matters!!! 

‣  Getting air where you need it


‣  Allowing balancing & seasonal 
adjustment to work


‣  Empowers zoning to work
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25 

New	
  Reality's	
  in	
  HVAC	
  Design	
  and	
  Performance	
  
	
  

	
  
	
   Low	
  Load	
  homes	
  need	
  more	
  efficient,	
  effecMve	
  fans!	
  

	
  
•  Capable	
  of	
  meeQng	
  small	
  loads,	
  part	
  loads	
  and	
  full	
  loads!	
  
•  Use	
  1/5	
  of	
  original	
  PSC	
  motor	
  types.	
  
•  Run	
  efficiently	
  at	
  a	
  variety	
  of	
  speeds	
  (ModulaQon)	
  
•  Enables	
  balanced	
  Temps	
  throughout	
  home	
  
•  Enhances	
  VenQlaQon	
  “EffecQveness”	
  

	
  

26 

Low Load Homes suffer from lack of air flow 
THROW and MIXING! 
(Not lack of Returns) 

 

New	
  Reality's	
  in	
  HVAC	
  Design	
  &	
  Performance	
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The	
  challenges	
  and	
  opportunity's	
  
Humidity;	
  Too	
  much?	
  	
  

	
  
	
  

Air	
  condiMoning	
  load	
  characterisMcs	
  have	
  changed.	
  	
  
	
  
Sensible	
  cooling	
  requirements	
  may	
  drop	
  slightly	
  BUT	
  Latent	
  loads	
  seem	
  to	
  be	
  
increasing.	
  	
  
	
  
Increase	
  Latent	
  loads	
  	
  =	
  Increased	
  interior	
  RelaMve	
  Humidity	
  and	
  resulMng	
  
Mold/CondensaMon	
  issues	
  
	
  
Opportunity	
  for	
  2	
  stage	
  AC	
  with	
  dehumidificaMon	
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Zoned Distribution? 
Zoned distribution can handle any design


‣  Sun rooms with Intermittent Loads


‣  Rec rooms in the basement


‣  Get rid of 2 FURNACES and go with single unit with multiple zones


34 

•  Smaller equipment 
•  Dual Fuel applications 
•  System thinking to deliver air 

New	
  	
  Homes	
  Need	
  New	
  SoluMons	
  
	
  




Do you know how your 
current systems 

perform?


‣  Test & monitor now


‣  HVAC designers need:


‣ Air tightness data


‣ Window data


‣  Insulation levels



 
 

 
 
 
 

 
 

 
 




 36 

The	
  challenges	
  and	
  opportunity's	
  

Going forward we need to know: 
 

1.  Homes are becoming MORE efficient 
2.  LOADS are dropping 
3.  EQUIPMENT /LOADS on designer form needs to be 

MATCHED IN THE FIELD 
4.  GOOD DUCT SEALING makes a world of difference. 
5.  ECM OR BRUSHLESS DC MOTORS enable even 

temperatures throughout home and effective ventilation 
6.  Air tightness Matters!!! Load reduction(25+%), less drafts, 

quieter homes 
7.  Right Sized Ducts are the only way to meet the comfort needs 

of new LOW LOAD HOMES 
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