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  Each space to be included in a category: 
 Nonresidential conditioned space, or 
 Residential conditioned space, or 
 Semiheated space 

  Spaces are assumed to be conditioned spaces at time of 
construction regardless of presence of HVAC in the 
building permit application or installed. 

  Spaces in climate zones 3-8 may be designated as 
semiheated or unconditioned only if approved as such 
by the building official.  (Only climate zones 2 through 4 
apply to Texas locations.) 

Space-­‐Condi6oning	
  Categories	
  	
  
Sec6on	
  5.1.2	
  



5 

Mandatory	
  
Provisions	
  (5.4)	
  

Prescrip<ve	
  
Op<on	
  (5.5)	
  

Trade-­‐Off	
  	
  
Op<on	
  (5.6)	
  

Compliance	
  

Envelope	
  Compliance	
  Paths	
  	
  
Sec6on	
  5.2	
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Figure 5-5  Space Definitions 

Space	
  Defini6ons	
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•  En<re	
  building	
  envelope	
  to	
  be	
  designed	
  and	
  constructed	
  with	
  a	
  con<nuous	
  
air	
  barrier.	
  

•  Using	
  individual	
  materials	
  that	
  have	
  an	
  air	
  permeance	
  of	
  ≤	
  0.004	
  cfm/sq.M.	
  
under	
  0.3	
  “	
  w.g.	
  pressure	
  (1.57	
  psf.)	
  	
  The	
  90.1	
  Standard	
  lists	
  13	
  examples	
  like	
  
plywood,	
  insula<on	
  board,	
  metal,	
  etc.	
  

•  Using	
  assemblies	
  of	
  materials	
  and	
  components	
  that	
  have	
  an	
  average	
  air	
  
leakage	
  ≤	
  0.04	
  cfm/sq.M.	
  	
  Concrete	
  masonry	
  o.k.	
  but	
  needs	
  to	
  be	
  fully	
  
grouted	
  or	
  painted.	
  

Con6nuous	
  Air	
  Barriers	
  	
  
Sec6on	
  5.4.3.1	
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Air	
  Barrier	
  Design	
  	
  
Sec6on	
  5.4.3.1.1	
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Sealed,	
  caulked,	
  gasketed,	
  or	
  weather-­‐stripped:	
  
 	
  	
  Joints	
  around	
  windows	
  and	
  doors	
  
 	
  	
  Junc6ons	
  between	
  walls	
  &	
  founda6ons	
  or	
  roofs	
  
 	
  	
  Openings	
  at	
  penetra6ons	
  of	
  walls,	
  roofs,	
  and	
  floors	
  
 	
  	
  Site-­‐built	
  fenestra6on	
  and	
  doors	
  
 	
  	
  Building	
  assemblies	
  used	
  as	
  air	
  ducts	
  or	
  plenums	
  

 	
  	
  Any	
  penetra6ons	
  through	
  vapor	
  retarders	
  
 	
  	
  All	
  other	
  openings	
  in	
  building	
  envelope	
  

**	
  Excep6ons:	
  
a.   Semiheated	
  spaces	
  in	
  climate	
  zones	
  1	
  through	
  6.	
  
b.   Single	
  wythe	
  concrete	
  masonry	
  buildings	
  in	
  climate	
  zone	
  2B.	
  

Air	
  Barrier	
  Installa6on	
  	
  
Sec6on	
  5.4.3.1.2	
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  NFRC 400 

  Labeled and certified by manufacturer 
•  Glazed swinging entrance doors and 

revolving doors – not to exceed 1.0 cfm/ft2 

•  Curtain wall: 0.06 cfm/ft2 
•  Skylights: 0.3 cfm/ft2 
•  Non-swinging doors: 0.4 cfm/ft2 
•  Other products: 0.2 cfm/ft2 

  Exceptions: 

•  Field-fabricated fenestration and doors 

•  Metal garage roller doors – semiheated 
spaces in climate zones 1 through 6. 

Air	
  Leakage	
  -­‐	
  Fenestra6on	
  and	
  Doors	
  	
  
Sec6on	
  5.4.3.2	
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In	
  climate	
  zones	
  4-­‐8	
  (Texas	
  Panhandle	
  &	
  north)	
  	
  

  Cargo	
  doors	
  and	
  loading	
  dock	
  doors	
  equipped	
  with	
  weatherseals	
  
  To	
  restrict	
  infiltra<on	
  when	
  vehicles	
  are	
  parked	
  in	
  the	
  doorway	
  

Air	
  Leakage	
  -­‐	
  Loading	
  Dock	
  Weatherseals	
  	
  
Sec6on	
  5.4.3.3	
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  Required	
  for	
  all	
  building	
  entrances	
  in	
  

  Climate	
  Zone	
  3	
  for	
  entrances	
  in	
  >3-­‐
story	
  buildings	
  or	
  ≥	
  10,000	
  M2	
  

  Climate	
  Zones	
  4-­‐8	
  for	
  entrances	
  in	
  
buildings	
  ≥	
  1000	
  M2	
  

  Ves<bules	
  must	
  have:	
  	
  

  Self-­‐closing	
  doors	
  	
  
  Interior	
  and	
  exterior	
  doors	
  not	
  open	
  at	
  

the	
  same	
  <me	
  

  Distance	
  between	
  interior	
  and	
  exterior	
  
doors	
  not	
  <	
  7	
  M	
  when	
  in	
  closed	
  posi<on	
  
(remember	
  ADA!)	
  

Excep6ons:	
  	
  	
  
1.  Revolving	
  doors.	
  
2.  Climate	
  zones	
  1&2.	
  
3.  “Non-­‐entrance”	
  doors	
  	
  

that	
  enter	
  a	
  space	
  <	
  
3000	
  M2	
  in	
  any	
  climate	
  
zones.	
  

4.  Dwelling	
  units.	
  

Air	
  Leakage	
  –	
  Ves6bules	
  
Sec6on	
  5.4.3.4	
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  8	
  criteria	
  sets	
  for	
  different	
  climate	
  types:	
  
  Each	
  set	
  =	
  single	
  page	
  that	
  summarizes	
  all	
  prescrip<ve	
  

requirements	
  
 Insula<on	
  levels	
  for	
  roofs,	
  walls	
  and	
  floors	
  
 Fenestra<on	
  criteria	
  

Window	
  Wall	
  Ra6o	
  (WWR)	
  <	
  40%	
  of	
  gross	
  wall	
  area	
  	
  
Skylight-­‐roof	
  ra6o	
  <	
  5%	
  of	
  roof	
  area	
  

Each	
  envelope	
  component	
  must	
  separately	
  meet	
  requirements	
  of	
  Table	
  5.5	
  

__________________________________________________________________	
  
Or,	
  alterna6ves	
  are	
  to	
  use	
  Trade-­‐Off	
  Op<on	
  (Sec<on	
  5.6)	
  or	
  the	
  ECB	
  Method	
  
(Sec<on	
  11)	
  

Building	
  Envelope	
  Prescrip6ve	
  Op6on	
  	
  	
  
Sec6on	
  5.5	
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Sample Cities from the 
90.1 documents.  

Climate Zone 90.1-2004 roof UF 
attic / concrete deck 

90.1-2010 roof UF 
attic / concrete deck 

2010 
(just 3 zones 

Total in Texas) 
Non-res.  Resi- 

dential 
Semi- 
heated 

Non-res.  Resi- 
dential 

Semi- 
heated 

Brownsville, Harlingen, 
McAllen, Corpus Christi, 
Galveston, Victoria, 
Houston, Huntsville, 
Beaumont, Port Arthur, 
Austin, San Antonio 

2A 
.034 
.063 

.027 

.063 
.081 
.218 

.027 * 

.048 * 
.027 

.048 * 
.081 
.218 

Del Rio, Laredo 2B 

Dallas, Fort Worth, Waco,  
San Angelo 3A 

.034 

.063 
.027 
.063 

.081 

.218 
.027 * 
.048 * 

.027 
.048 * 

.053 * 

.173 * Abilene, Big Spring, El 
Paso,  Midland, Wichita 
Falls, Lubbock  

3B 

Amarillo 4B .034 
.063 

.027 

.063 
.081 
.218 

.027 * 

.048 * 
.027 

.048 * 
.053 * 
.173 * 

*	
  Represents	
  increased	
  stringency	
  between	
  2004	
  and	
  2010.	
  

[No	
  changes	
  from	
  2007,	
  but	
  significant	
  changes	
  since	
  version	
  2004]	
  

Roof	
  UF	
  Requirements	
  in	
  Texas	
  
Sec6on	
  5.5.3.1	
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Table	
  5.5-­‐2,	
  Opaque	
  elements	
  (one	
  table	
  per	
  climate	
  zone)	
  
Requirements	
  for	
  Climate	
  Zone	
  2	
  (A,	
  B)	
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Defini<ons	
  of	
  Roof	
  Construc<on	
  Types	
  

Table	
  5.5-­‐2,	
  Opaque	
  elements	
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Defini<ons	
  of	
  Wall	
  Construc<ons	
  Types	
  

Table	
  5.5-­‐2,	
  Opaque	
  elements	
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Opaque	
  Areas	
  	
  
Sec6on	
  5.5.3,	
  Mass	
  Wall	
  Criterion	
  

Mass Wall criterion is HC > 7 (high density) or 5 (light density)  
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Requirements:	
  
a.  Three-­‐yr-­‐aged	
  roof	
  solar	
  reflectance	
  ≥	
  0.55	
  and	
  emikance	
  ≥	
  0.75,	
  (cer<fied	
  	
  by	
  

ASTM	
  C1549/	
  E1918/	
  C1371/	
  E408),	
  or	
  
b.  Three-­‐yr-­‐aged	
  SRI	
  (solar	
  reflectance	
  index)	
  ≥	
  64*,	
  (cer<fied	
  by	
  ASTM	
  E1980),	
  or	
  
c.  Increased	
  insula<on	
  from	
  Table	
  5.5.3.1.2	
  
-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  
*	
  	
  SRI	
  ≈	
  100	
  x	
  (R	
  +	
  0.12E)…	
  approx.	
  

Required	
  in	
  climate	
  
zones	
  1	
  through	
  3	
  
(most	
  of	
  Texas):	
  

Cool	
  Roofs	
  
Sec6on	
  5.5.3.1.1	
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The	
  second	
  criterion	
  for	
  achieving	
  
the	
  high	
  albedo	
  roof	
  is	
  to	
  reach	
  a	
  
Solar	
  Reflec<ve	
  Index	
  (SRI	
  *	
  )	
  of	
  
64.	
  	
  Approximate	
  values	
  of	
  E	
  and	
  
R	
  to	
  reach	
  SRI=64	
  are	
  shown	
  in	
  
the	
  table	
  at	
  the	
  right.	
  
____________________	
  
*	
  As	
  tested	
  by	
  ASTM	
  E1980.	
  

Table	
  to	
  reach	
  SRI=64	
  (Approx.)	
  
To	
  Reach	
  SRI	
  =	
  64,	
  3-­‐yr	
  age	
  

Emijance	
  (E)	
   Reflectance	
  (R)	
  

0.30	
   0.604	
  

0.35	
   0.598	
  

0.40	
   0.592	
  

0.45	
   0.586	
  

0.50	
   0.580	
  

0.55	
   0.574	
  

0.60	
   0.568	
  

0.65	
   0.562	
  

0.70	
   0.556	
  

0.75	
   0.550	
  

Cool	
  Roofs	
  –	
  SRI	
  value	
  64	
  
Sec6on	
  5.5.3.1.1	
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Table	
  5.5.3.1.2	
  

Roofs	
   Non-­‐residen6al	
   Residen6al	
  

Opaque	
  Elements	
   Assembly	
  
Maximum	
  

Insul.	
  Min.	
  
R-­‐value	
  

Assembly	
  
Maximum	
  

Insul.	
  Min.	
  
R-­‐value	
  

Insul.	
  en<rely	
  
above	
  deck	
  

U-­‐0.030	
   R-­‐33	
   U-­‐0.029	
   R-­‐34	
  

Metal	
  buildings	
   U-­‐0.028	
   R-­‐35	
  

The	
  third	
  criterion	
  for	
  the	
  Cool	
  Roof	
  requirement	
  is	
  to	
  
have	
  increased	
  insula6on.	
  (CZ	
  1	
  through	
  3)	
  

Increased	
  Roof	
  Insula6on	
  
Sec6on	
  5.5.3.1.1	
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a.  Stone	
  Ballasted	
  roof	
  at	
  ≥	
  17	
  psf.	
  
b.  Vegetated	
  roof	
  w/	
  ≥	
  2.5”	
  soil	
  that	
  covers	
  ≥	
  75%	
  of	
  

roof	
  area	
  with	
  growing	
  plants.	
  
c.  Roofs	
  where	
  ≥	
  75%	
  of	
  roof	
  area:	
  

1)  Shaded	
  on	
  June	
  21	
  by	
  permanent	
  features,	
  
or	
  

2)  Covered	
  by	
  solar	
  collectors	
  or	
  solar	
  PV	
  
arrays,	
  or	
  

3)  Combina<ons	
  of	
  1	
  and	
  2	
  above.	
  
d.  Steep	
  sloped	
  roofs	
  (>	
  2:12	
  slope).	
  
e.  Low	
  sloped	
  (≤	
  2:12	
  slope)	
  metal	
  bldg.	
  roofs	
  in	
  

climate	
  zones	
  2	
  and	
  3.	
  
f.  Roofs	
  over	
  ven<lated	
  atcs	
  or	
  semi-­‐heated	
  spaces.	
  
g.  Asphal<c	
  membranes	
  in	
  climate	
  zones	
  2	
  and	
  3.	
  

Cool	
  Roof	
  Excep6ons	
  
Sec6on	
  5.5.3.1.1	
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**	
  SHGCs	
  have	
  a	
  major	
  change	
  from	
  90.1-­‐2004:	
  	
  These	
  now	
  apply	
  to	
  all	
  orienta6ons,	
  including	
  North	
  	
  

UF	
  and	
  SHGC	
  **	
  Requirements	
  ≤	
  40%	
  glass	
  

Table	
  5.5-­‐2	
  (Fenestra6on:	
  Windows	
  &	
  Skylights)	
  
U.F.	
  &	
  SHGC	
  Requirements	
  in	
  Climate	
  Zone	
  2	
  (A,	
  B)	
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“The	
  SHGC	
  for	
  the	
  overall	
  fenestra<on	
  
area	
  shall	
  be	
  determined	
  in	
  
accordance	
  with	
  NFRC	
  200.” 	
  	
  

Excep6ons	
  –	
  one	
  of	
  these	
  alterna6ves:	
  
  SC	
  (from	
  NFRC	
  300)	
  x	
  0.86	
  is	
  acceptable	
  

for	
  overall	
  fenestra6on	
  area.	
  
  SHGC	
  of	
  center	
  of	
  glass	
  (spectral	
  data	
  

file	
  per	
  NFRC	
  300	
  cer6fied	
  by	
  
manufacturer)	
  is	
  acceptable	
  for	
  overall	
  
fenestra6on	
  area.	
  

  SHGC	
  from	
  Table	
  A8.1	
  for	
  unlabeled	
  
skylights.	
  	
  

  SHGC	
  from	
  Table	
  A8.2	
  for	
  other	
  
unlabeled	
  ver6cal	
  fenestra6on.	
  

Notes:	
  

NFRC	
  (Na<onal	
  
Fenestra<on	
  Ra<ng	
  
Council)	
  test	
  
procedures:	
  

100:	
  U-­‐Factors	
  

200:	
  Solar	
  Heat	
  Gain	
  
Coefficients	
  (SHGC)	
  

300:	
  Solar	
  Op<cal	
  
proper<es,	
  incl.	
  SC	
  
(Shading	
  Coefficient)	
  

400:	
  Air	
  leakage	
  rates	
  

Solar	
  Heat	
  Gain	
  Coefficient	
  (SHGC)	
  	
  	
  
Sec6on	
  5.8.2.5	
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  SHGC	
  of	
  ver<cal	
  fenestra<on	
  and	
  skylights	
  to	
  be	
  ≤	
  maximum	
  SHGC	
  values	
  in	
  
Table	
  5.5-­‐z	
  for	
  “all”	
  orienta<ons.	
  

  Excep<ons:	
  

  For	
  overhangs,	
  the	
  SHGC	
  is	
  reduced	
  by	
  mul6plier	
  in	
  Table	
  5.5.4.4.1	
  
  On	
  street	
  side,	
  street	
  level,	
  if	
  story	
  ht.	
  <20’,	
  and	
  overhang	
  >0.5PF,	
  and	
  

WWR<0.75	
  

Observa6on:	
  	
  

There	
  are	
  no	
  SHGC	
  requirements	
  for	
  
semiheated	
  spaces	
  in	
  any	
  climate	
  zone	
  
nor	
  for	
  residen<al	
  buildings	
  in	
  climate	
  
zones	
  7	
  and	
  8.	
  

Fenestra6on	
  SHGC	
  Limits	
  
Sec6on	
  5.5.4.4	
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Overhangs	
  
Sec6on	
  5.5.4.4.1.a	
  	
  

Credit	
  for	
  External	
  Shading	
  
•  Credit	
  is	
  limited	
  to	
  overhangs	
  

•  Credit	
  is	
  not	
  provided	
  for	
  other	
  
external	
  shading	
  devices	
  such	
  as:	
  

•  Ver<cal	
  fins,	
  or	
  
•  Non-­‐permanent	
  devices	
  such	
  as	
  

awnings	
  

•  Shading	
  effects	
  from	
  geometry	
  of	
  
some	
  other	
  devices,	
  e.g.,	
  slaked	
  
louvers	
  &	
  screens,	
  may	
  be	
  converted	
  
to	
  equivalent	
  overhang,	
  with	
  
approval	
  of	
  building	
  official.	
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  Credit	
  is	
  given	
  for	
  permanent	
  overhangs	
  by	
  adjustment	
  to	
  
SHGC	
  (Table	
  5.5.4.4.1)	
  

  Size	
  of	
  credit	
  is	
  determined	
  by	
  projec<on	
  factor	
  

Overhangs	
  
Sec6on	
  5.5.4.4.1.a	
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Fenestra6on	
  SHGC	
  Limits	
  	
  
Sec6on	
  5.5.4.4.1.c	
  	
  -­‐-­‐	
  Street	
  Side	
  Excep6ons	
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  Open	
  sloked	
  sun	
  shades	
  will	
  also	
  qualify	
  as	
  a	
  shade	
  if	
  
the	
  sun	
  is	
  blocked	
  out	
  totally	
  on	
  June	
  21.	
  

A	
  few	
  useful	
  formulae	
  for	
  sun	
  angle	
  at	
  noon	
  (use	
  for	
  south-­‐facing	
  windows):	
  
 Sun	
  al<tude	
  angle	
  on	
  June	
  21	
  =	
  90	
  –	
  La<tude	
  +	
  23.5	
  
 Sun	
  al<tude	
  angle	
  on	
  Mar	
  21	
  &	
  Sept	
  21	
  =	
  90	
  –	
  La<tude	
  
 Sun	
  al<tude	
  angle	
  on	
  Dec	
  21	
  =	
  90	
  –	
  La<tude	
  –	
  23.5	
  	
  

Overhangs	
  
Sec6on	
  5.5.4.4.1	
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Fenestra6on	
  Orienta6on	
  
Sec6on	
  5.5.4.5	
  

5.5.4.5 Fenestration Orientation.  The vertical 
fenestration area shall meet the following requirement: 

As ≥ Aw  and As ≥ Ae  
where:  

As = south oriented vertical fenestration area (oriented ≤ 45 
degrees of true south) 

An = north oriented vertical fenestration area (oriented ≤ 45 
degrees of true north) 

Aw = west oriented vertical fenestration area (oriented < 30 
degrees of true west) 

Ae = east oriented vertical fenestration area (oriented < 30 
degrees of true east) 

In the southern hemisphere, replace As with An in the 
formulae above. W 
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Required	
  in	
  any	
  enclosed	
  space	
  that	
  is	
  four	
  stories	
  or	
  less	
  that	
  is:	
  

a.  ≥	
  5000	
  M2	
  and,	
  
b.  Directly	
  under	
  a	
  roof	
  with	
  ceiling	
  height	
  ≥	
  15	
  M.,	
  and	
  
c.  Any	
  of	
  these:	
  office,	
  lobby,	
  atrium,	
  concourse,	
  corridor,	
  warehouse,	
  storage,	
  

gym,	
  conven<on	
  ctr.,	
  auto	
  service,	
  manufacturing,	
  retail,	
  distribu<on	
  center,	
  
transporta<on,	
  or	
  workshop.	
  

Specifica6on	
  requirements:	
  

Daylight	
  area	
  under	
  skylights	
  ≥	
  ½	
  the	
  floor	
  area	
  and	
  either:	
  
a.  Skylight	
  area-­‐to-­‐daylit	
  area	
  ra<o	
  ≥	
  3%	
  w/	
  VT	
  ≥	
  0.40,	
  or	
  
b.  Skylight	
  effec<ve	
  aperture	
  area	
  ≥	
  1%	
  	
  

________________	
  
Effec<ve	
  aperature	
  area	
  =	
  0.85	
  x	
  skylight	
  area	
  x	
  VT	
  x	
  WF	
  /	
  daylit	
  area	
  

•  VT	
  =	
  Visible	
  Transmikance	
  
•  WF	
  =	
  Well	
  Factor	
  =	
  0.9	
  for	
  well	
  depth	
  <	
  2’	
  or	
  0.7	
  for	
  well	
  depth	
  ≥	
  2’	
  	
  

Skylights	
  are	
  Required	
  (in	
  certain	
  cases)	
  
Sec6on	
  5.5.4.2.3	
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a.  In	
  spaces	
  in	
  climate	
  zones	
  6	
  through	
  8.	
  
b.  In	
  spaces	
  with	
  general	
  LPD	
  <	
  0.5	
  W/M2.	
  
c.  In	
  spaces	
  that	
  are	
  blocked	
  from	
  receiving	
  direct	
  beam	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  sunlight	
  on	
  ≥	
  50%	
  of	
  roof	
  area	
  for	
  >	
  1500	
  daylight	
  hrs/yr.	
  
a.  In	
  spaces	
  where	
  the	
  daylight	
  area	
  under	
  roof-­‐top	
  monitors	
  is	
  >	
  50%	
  of	
  the	
  

floor	
  area.	
  	
  
b.  In	
  spaces	
  where	
  90%	
  of	
  the	
  skylight	
  area	
  is	
  shaded	
  on	
  June	
  21	
  in	
  Northern	
  

Hemisphere.	
  

The	
  required	
  daylight	
  area	
  under	
  skylights	
  may	
  be	
  reduced	
  by	
  the	
  amount	
  of:	
  
a.  primary	
  sidelighted	
  area	
  with	
  a	
  sideligh<ng	
  aperture	
  >	
  15%,	
  given	
  

appropriate	
  general	
  ligh<ng	
  control,	
  or	
  
b.  secondary	
  sidelighted	
  area	
  with	
  a	
  sideligh<ng	
  aperture	
  >	
  30%	
  and	
  with	
  

general	
  ligh<ng	
  controlled	
  by	
  con<nuous	
  daylight	
  dimmers.	
  

Skylight	
  Exemp6ons	
  
(Sec6on	
  5.5.4.2.3)	
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Skylights	
  shall	
  have	
  a	
  SHGC	
  ≤	
  that	
  specified	
  for	
  
“all	
  orienta6ons”	
  in	
  Table	
  5.5-­‐x.	
  

Excep<on:	
  Skylights	
  are	
  exempt	
  from	
  	
  SHGC	
  req’mts	
  if	
  they:	
  
a.  Have	
  a	
  glazing	
  material	
  or	
  diffuser	
  w/	
  a	
  haze	
  value	
  >	
  90%	
  when	
  tested	
  

by	
  ASTM	
  D1003,	
  or	
  
b.  Have	
  a	
  skylight	
  VT	
  >	
  0.40	
  and	
  have	
  all	
  general	
  ligh<ng	
  in	
  the	
  daylit	
  area	
  

under	
  the	
  skylights	
  controlled	
  by	
  mul<-­‐level	
  photocontrols	
  in	
  
accordance	
  with	
  Sec<on	
  9.4.1.5.	
  

SHGC	
  of	
  Skylights	
  
Sec6on	
  5.5.4.4.2	
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  Per	
  manufacturer’s	
  instruc<ons,	
  so	
  as	
  to	
  
achieve	
  the	
  rated	
  R-­‐value	
  
•  Excep<on:	
  Metal	
  buildings	
  –	
  if	
  roof	
  and	
  

wall	
  insula<on	
  is	
  compressed	
  between	
  
roof	
  or	
  wall	
  skin	
  and	
  the	
  structure.	
  

  No	
  open-­‐blown	
  or	
  poured	
  loose-­‐fill	
  insula<on	
  
when	
  ceiling	
  slope	
  is	
  >	
  3/12.	
  

  If	
  eave	
  vents	
  installed,	
  provide	
  baffling	
  of	
  air	
  
vents	
  to	
  deflect	
  incoming	
  air	
  above	
  the	
  surface	
  
of	
  the	
  insula<on.	
  

  Recessed	
  fixtures	
  shall	
  not	
  affect	
  the	
  
insula<on	
  thickness	
  unless:	
  
a.  Area	
  affected	
  <	
  1%	
  of	
  the	
  opaque	
  area,	
  or	
  
b.  En<re	
  roof,	
  wall,	
  or	
  floor	
  is	
  covered	
  with	
  

insula<on	
  to	
  full	
  depth	
  required,	
  or	
  
c.  Reduced	
  effects	
  are	
  included	
  in	
  calcula<ons	
  for	
  

the	
  area-­‐weighted	
  method	
  in	
  Table	
  A9.4C	
  	
  

Insula6on	
  Installa6on	
  	
  
Sec6on	
  5.8.1	
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The	
  following	
  need	
  not	
  comply:	
  
  	
  Storm	
  windows	
  over	
  exis<ng	
  windows	
  
  	
  Glazing	
  replacement	
  only	
  (≤	
  U/SHGC)	
  
  	
  Window	
  replacement	
  (≤	
  25%	
  and	
  ≤	
  	
  	
  	
  	
  

U/SHGC)	
  
  	
  Insula<on	
  cavity	
  already	
  filled	
  (R=3/

inch)	
  or	
  unexposed	
  (inaccessible)	
  
  	
  Roof	
  membrane	
  only	
  or	
  below	
  deck	
  

insula<on	
  
  	
  Ves<bule	
  requirement	
  not	
  imposed	
  on	
  

door	
  replacement,	
  but	
  exis<ng	
  
ves<bule	
  shall	
  not	
  be	
  removed.	
  

Envelope	
  Altera6on	
  Excep6ons	
  
Sec6on	
  5.1.3	
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Building	
  Envelope	
  Trade-­‐Off	
  Op6on	
  
Sec6on	
  5.6.1	
  

  This	
  sec<on	
  explains	
  the	
  Envelope	
  Trade-­‐Off	
  Op=on	
  that will 
allow for trade-offs among roof and wall elements.	
  

  This	
  procedure	
  involves	
  the	
  calcula<on	
  of	
  an	
  “Envelope	
  
Performance	
  Factor”	
  (EPF),	
  which	
  must	
  be	
  calculated	
  by	
  the	
  
Appendix	
  C	
  procedures	
  or	
  by	
  the	
  ECB	
  methodology	
  (explained	
  
in	
  Sec<on	
  11	
  of	
  the	
  Standard.)	
  	
     

  Building	
  complies	
  if:	
  
  It	
  sa<sfies	
  the	
  provisions	
  of	
  5.1,	
  5.4,	
  5.7	
  and	
  5.8,	
  and	
  
  Envelope	
  performance	
  factor	
  (EPF)	
  of	
  proposed	
  building	
  is	
  <	
  EPF	
  of	
  a	
  

budget	
  building	
  design	
  that	
  would	
  meet	
  the	
  prescrip<ve	
  provisions.	
  
 	
  The	
  EPF	
  considers	
  only	
  the	
  building	
  envelope	
  components	
  –	
  not	
  HVAC	
  
and	
  ligh<ng	
  systems.	
  

 	
  Schedules	
  of	
  opera<on,	
  ligh<ng	
  power,	
  equipment	
  power,	
  occupant	
  
density,	
  and	
  mechanical	
  systems	
  to	
  be	
  the	
  same	
  for	
  both	
  the	
  proposed	
  
building	
  and	
  the	
  budget	
  building.	
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  For	
  any	
  unlabeled	
  building	
  products,	
  
use	
  this	
  appendix	
  for	
  pre-­‐calculated	
  
U-­‐factors,	
  C-­‐factors,	
  and	
  F-­‐factors	
  
  Above-­‐grade	
  walls	
  
  Below-­‐grade	
  walls	
  
  Floors	
  
  Slab-­‐on-­‐grade	
  floors	
  
 Opaque	
  doors	
  
  Fenestra<on	
  	
  

Assembly	
  U.F.,	
  C-­‐Factor	
  &	
  F-­‐Factor	
  Determina6on	
  
Norma6ve	
  Appendix	
  A	
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This	
  Concludes:	
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