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Too many shades of gray are not helpful
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Rev. 08 Brings Fewer Shades of Gray

ÅMoved all design requirements on to HVAC Design Report.

ÅEliminated the need for supplemental documentation.

ÅClarified key policies.
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Agenda

ÅKey design policies clarified in Rev. 08:

ïDesign temperature selection

ïSizing limits

ïGroup design process

ïWhole-house ventilation system

ïDuct design

ÅLooking forward.

ÅQuestion & Answers



Design Temperature Selection
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Design Temperature Selection: Context

ÅShades of gray (Before Rev. 08):

ïSeveral sources for design temperatures are available.

ïFinding closest geographic weather station can be subjective.

ïSingle set of design temps often used in metropolitan areas.

ÅBlack & white (Rev. 08)

ïA single source of county-level design temperature limits.
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Design Temperature Selection: Context

County-Level Design Temperature Map
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Design Temperature Selection: Resource

County-Level Design Temperature Table

Download this table as follows:

ÅVisit www.energystar.gov/HVACDesignTemps

ÅClick on County-Level Design Temperature Reference Guide.

http://www.energystar.gov/HVACDesignTemps
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Design Temperature Selection: Example

ÅCertifying a home in Dallas, TX - in Dallas County

1. Using Temp. Reference Guide, look up Dallas County, TX.

2. Complete loads using outdoor design temperatures that donôt 

exceed 99 F for the cooling load or 26 F for the heating load.

Cooling limit Җ фф CHeating limit җ нс C
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Design Temperature Selection: Example (cont.)

3. Designer enters county, state, and design temperatures on 

Item 3.3. of the HVAC Design Report.

4. Rater verifies that temperature limits are not exceeded on   

Item 4.2.1 of the Rater Design Review Checklist.

Dallas County, TX 99 26
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Design Temperature Selection: Key points

ÅThe cooling limit is the maximum temp. that can be used

100 F98 F97 F 99 F

Lower okay

Cooling limit Җ фф C

Higher not okay
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Design Temperature Selection: Key points

ÅThe heating limit is the minimum temp. that can be used

28 F26 F25 F 27 F

Lower not okay

Heating limit җ нс C

Higher okay
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Design Temperature Selection: Key points

ÅThe same HVAC Design Report can be used in a different 

county, if the limits are not exceeded for that county.
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Design Temperature Selection: Example

ÅHVAC Design Report was completed for Dallas County, TX, 

with limits of 99 F and 26 F.

ÅBuilder is certifying a home using the same plan and HVAC 

design in neighboring Tarrant County (Fort Worth).

ÅCan the same HVAC Design Report be used?

ÅTarrant County, TX, limits are 100 F and 22 F

Cooling limit Җ млл CHeating limit җ нн C
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Design Temperature Selection: Example (cont.)

ÅHVAC Design Report for Dallas Co. can be used in Tarrrant Co.

101 F99 F98 F 100 F

Tarrant Co. Cooling limit Җ млл CHVAC Design Report = 99 F

26 F22 F21 F 25 F

Tarrant Co. Heating limit җ нн C HVAC Design Report = 26 F

23 F 24 F
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Design Temperature Selection: Key points

ÅOnly two exceptions to design temperature limits:

1. Jurisdiction-specified temperature: 

Å If design temps are specified then (of course) use those.

2. Exception request: 

Å In rare cases, the designer may believe an exception is 

warranted.

Å If so, the designer submits an exception request to EPA 

before certification of the home.

Å If EPA grants the exception, theyôll provide an allowance, 

which the designer can give to the Rater.
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Design Temperature Selection: Key points

Sample Design Temperature Limit Allowance



Sizing Limits
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Sizing Limits: Context

ÅShades of gray (Before Rev. 08):

ïñNext nominal sizeò: Easy to explain, but difficult to enforce.

ÅBlack & white (Rev. 08)

ïñNext nominal sizeò replaced with numeric limits.

ïHigher limits provided for certain equipment types.
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Sizing Limit: Key Concept

ÅLimits are located directly on HVAC Design Report.

ÅTwo ranges provided:

ïRecommended = Strict compliance with ACCA Manual S.

ïAllowed = Slightly higher tolerance in lieu of ñnext nominal sizeò.

Cooling Sizing Limits
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Sizing Limit: Key Concept

ÅHigher cooling limits provided for:

ïTwo-speed & variable-speed compressors.

ïDesigner indicates type in Item 4.8 of the HVAC Design Report.

Cooling Sizing Limits
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Sizing Limit: Key Concept

ÅHigher cooling limits provided for:

ïVery cold dry climates (called Condition B climates).

ïDesigner assesses if climate meets Condition B in 

Item 4.14 of HVAC Design Report.

Cooling Sizing Limits
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Sizing Limit: Cooling Example

ÅDesigner is selecting an AC w/ a single-speed compressor.

1. Designer documents load in Item 3.12 of HVAC Design Report.

2. Designer documents compressor type, design capacity, and 

cooling sizing % in Items 4.8 - 4.13 of HVAC Design Report.

36.0
3.2
32.8

0.0

X

41.0
38.1
2.9

X
114
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Sizing Limit: Cooling Example

3. Designer checks applicable cooling limit in Item 4.15 of HVAC 

Design Report.

X
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Sizing Limit: Cooling Example

4. Designer verifies that cooling sizing % meets cooling limit in Item 

4.16 of HVAC Design Report.

36 

(100%)

32 

(90%)

41 

(115%)

47 

(130%)

Cooling Load = 36 kBtuh

Recommended Allowed

Cooling Capacity = 41 kBtuh

X
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Sizing Limit: Cooling Example

5. Rater verifies that cooling sizing % meets cooling limit in Item 

4.2.8 of Rater Design Review Checklist.

36 

(100%)

32 

(90%)

41 

(115%)

47 

(130%)

Cooling Load = 36 kBtuh

Recommended Allowed

Cooling Capacity = 41 kBtuh

X
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Sizing Limit: Key Concept

ÅLimits are located directly on HVAC Design Report.

Furnace Sizing Limits
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Sizing Limit: Furnace Example

ÅDesigner is selecting a furnace paired with AC.

1. Designer documents load in Item 3.14 of HVAC Design Report.

2. Designer documents design capacity and heating sizing % in 

Items 4.19 & 4.20 of HVAC Design Report.

31.6

44.9
142
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Sizing Limit: Furnace Example

3. Designer checks applicable heating limit in Item 4.21 of HVAC 

Design Report.

X



31

Sizing Limit: Furnace Example

4. Designer verifies that furnace sizing % meets limit in              

Item 4.22 of HVAC Design Report.

32 

(100%)

45 

(140%)

64 

(200%)

Heating Load = 32 kBtuh

Recommended Allowed

Heating Capacity = 45 kBtuh

X



Group Design Policy
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Group Design Policy: Poll

ÅWhen I say ñGroup Design Policyò what do you think of?

A. Rules for an interior decorating team challenge on HGTV.

B. How to group multiple plan configurations so the designer 

only needs to create a single HVAC design.

C. I wonder if Iôll have the chicken or beef option for lunch.



34

Group Design Policy: Context

ÅShades of gray (Before Rev. 08):

ïThe rules for grouping plan configurations were too confusing.

ÅBlack & White (Rev. 08)

ïThe rules have been greatly simplified.
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Group Design Policy: Context

ÅIn an ideal world, designers would create an HVAC design 

thatôs perfectly tailored to each home built (site-specific):

ïCalculate heating and cooling loads for that specific home.

ïSize heating and cooling equipment for that specific home.

ïDesign a duct system for that specific home.

ÅSite-specific design is often achieved for custom homes.

ÅBut itôs rarely achieved for production homes.
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Group Design Policy: Context

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ
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Group Design Policy: Context

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ

E1

Different Elevations

E2
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Group Design Policy: Context

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ

Different Options

Option A ςBonus Room
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Group Design Policy: Context

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ
N

E

S

W
Different Orientations
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Group Design Policy: Context

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ

Configurations

Parameter Count

Elevations 2

Options 2

Orientations 4

Total Configurations 16
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Group Design Policy: Context

ÅCompleting a site-specific design for every possible house 

configuration can be very time intensive.

ÅSometimes, a change in configuration is no big deal.

ÅOther times, a change in configuration is a big deal.

ÅENERGY STARôs goal is to make sure every HVAC design 

is at least pretty good.
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Group Design Policy: Definition

1. Occupants used in loads is within Ñ2 of the home to be certified.

Certified Home HVAC Design Home
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Group Design Policy: Definition

1. Occupants used in loads is within Ñ2 of the home to be certified.

Certified Home HVAC Design Home
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Group Design Policy: Definition

2. Conditioned floor area used in loads is between 0 and 300 sq. ft. 

larger than the home to be certified.

Certified Home HVAC Design Home

2,200 ft2

2,200 ft2

2,500 ft2

2,000 ft2

2,600 ft2



45

Group Design Policy: Definition

3. Window area used in loads is between 0 and 60 sq. ft. larger 

than the home to be certified.

Certified Home HVAC Design Home

180 ft2

180 ft2

240 ft2

170 ft2

241 ft2
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Group Design Policy: Definition

4. The predominant window SHGC is within 0.1 of the predominant 

value in the home to be certified.

Certified Home HVAC Design Home

160 ft2

20 ft2 0.28

0.20 ft2

0.19 ft2

0.41 ft2

0.40 ft2

0.30
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Group Design Policy: Definition

5. The variation in total heat gain across orientations is Ò 6 kBtuh.

36.0 38.5 41.0 40.0 39.0 40.0 40.9 38.0
3.0

39.0 41.5 44.0 43.0 42.0 43.0 43.9 41.0
5.0
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Group Design Policy: Definition

ÅFor all designs, meet or beat these tolerances:

1. Occupants used in loads is within Ñ2 of the home to be certified.

2. Conditioned floor area used in loads is between 0 and 300 sq. ft. 

larger than the home to be certified.

3. Window area used in loads is between 0 and 60 sq. ft. larger 

than the home to be certified.

4. The predominant window SHGC is within 0.1 of the predominant 

value in the home to be certified.

5. The variation in total heat gain across orientations is Ò 6 kBtuh.

6. Outdoor design temperature used in loads are within the limits 

defined at energystar.gov/hvacdesigntemps.
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Group Design Policy: Example

Parameter Min Max Delta Limit

Occupants 4 5 1 ±2

Conditioned Floor Area 2,200 2,350 150 +300

Window Area 180 210 30 +60

Predominant SHGC 0.30 0.30 0 ±0.1

Load Variation Across Orientations N E 5.0 Җс kbtuh

Use these max values in 
your load and to fill out the 

HVAC Design Report

tƭŀƴ ΨIŀƭƭƳŀǊƪΩ
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ÅComplete basic information about the system design

Joe Designer III 123 Design 3/1/2016

X

X

Hallmark
X Standard/None

N/A

X

Group Design Policy: Example
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ÅLoad inputs go into Section 3.

Group Design Policy: Example

5
2,350
210
0.30



Whole-House 

Ventilation System

52
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Whole-House Ventilation System: Context

ÅShades of gray (Before Rev. 08):

ïOnly some of the design requirements for whole-house vent 

systems were included on the HVAC checklists.

ÅBlack & White (Rev. 08)

ïAll the design requirements for whole-house vent systems are 

included on the HVAC Design Report.
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ÅDesign parameters for the mechanical ventilation system

Whole-House Ventilation System: Example

60
X

120 30 60
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ÅDesign parameters for the mechanical ventilation system

Whole-House Ventilation System: Example

X
Upstairs bathroom

X
X

X
X



ÅDesign parameters for the mechanical ventilation system

X
X

X
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Whole-House Ventilation System: Example
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ÅJoin us tomorrow at 8:30 AM for more on these 

requirements from the Rater perspective in Clearing the Air: 

Ventilation.

Whole-House Ventilation System: Key Concept



Duct Design
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Duct Design: Context

ÅShades of gray (Before Rev. 08):

ïDuct design info was scattered throughout the HVAC checklist.

ÅBlack & White (Rev. 08)

ïAll duct design info is consolidated into a single section.
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ÅFill in the design system air flow, fan-speed setting, and 

static pressure.

ÅList out the design room-by-room air flows.

Å(Join us for our Under Pressure presentation right after this 

to learn more!)

Duct Design: Key Concept
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Duct Design: Example

Master bedroom

X
900 1100
Medium High

0.70

Upstairs bedroom
Living room
Kitchen
Bonus room
Downstairs bedroom

250
150
200
150
200
150

1100



Looking Forward
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