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Appendix E — Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

BUILDING TYPE CATALOGUE INDEX

1.0 LARGE INSTITUTIONAL — 30% Window to Wall RAtiO ..........coeiiiiiiiiiiiiiiiiiie e E.1l.i
2.0 LARGE INSTITUTIONAL —50% Window t0 Wall RALIO ..........uuuuiuiiuiiiiiiiiiiiiiieiiriiieiiiiineineennnenneennn. E.2.i
3.0 LOW AND MID-RISE MULTI-UNIT RESIDENTIAL BUILDING - 30% Window to Wall Ratio .......... E.3.i
4.0 LOW AND MID-RISE MULTI-UNIT RESIDENTIAL BUILDING - 50% Window to Wall Ratio .......... E.4.i
5.0 HIGH RISE MULTI-UNIT RESIDENTIAL BUILDING - 40% Window to Wall Ratio...........ccccceuuncenn. E.5.i
6.0 HIGH RISE MULTI-UNIT RESIDENTIAL BUILDING - 70% Window to Wall Ratio............cccceeuueunn. E.6.i
7.0 SECONDARY SCHOOL - 20% Window to Wall RAIO .........ccciiiiiiiiiiiiiiiiie e E.7.i
8.0 SECONDARY SCHOOL - 40% Window to Wall RAtio .......ccoiiiiiiiiiiiiiiiiie e E.8.i
9.0 RECREATION CENTRE — 30% Window t0 Wall RAIO .........uuuuuuiiiiiiiiiiiiiiiiiiieenerierenennnnnnnrenneennns E.Q.
10.0 RECREATION CENTRE — 60% Window to Wall RAtiO...........coiiiiiiiiiiiiiiiiiis e E.10.i
11.0 COMMERCIAL OFFICE BUILDING - 40% Window to Wall Ratio .........ccccccevvviiiiiiiiiiiiiiiiiiiiiiieee E.11.i
12.0 COMMERCIAL OFFICE BUILDING = 70% Window to Wall Ratio .........cccccoeeviiiiiiiiiiiiieeeeecciiin, E.12.i
13.0 HOTEL — 40% Window t0 Wall RALIO...........uuiiiiiiiiiiiiiiei e E.13.i
14.0 HOTEL — 70% Window 10 Wall RALIO ......cciiiiiiiieiiiiiie et e e e e et e e e e e e eannen s E.14.i
15.0 NON-FOOD RETAIL —30% Window to Wall RAtiO............ccuviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee E.15.i
16.0 Non-food Retail — 60% Window t0 Wall RALIO .........ccuuiiiiiiiiieiiiiiii e E.16.i




Appendix E — Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

1.0 LARGE INSTITUTIONAL - 30% Window to Wall Ratio
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Large Institutional Building - 30% Window to Wall Ratio

E.l1l.1

Building Specifications

Gross Floor Area (sq ft) 240,000
No. of Floors 6
Window to Wall Ratio 30%

Refer to Pages C.3-

Performance Characteristics C.4in Appendix C

Assumes

Notes Healthcare
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.1.1 - Cost Benefit Analysis Summary for Large Institutional Building with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . v . v q 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
[ekWh/m?) Savings [ekWh/m?) Savings Savings

N — Absolute Ineremental Percent ( ) | Etectricity | Natural Gas HILE tyrs) | ¢ ) | Etectricity | Natural Gas HILE (yrs) )| Electricity | Natural Gas HILE (yrs)

(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90(51’;;1;10 Zone 5 036 i i i i o i i i i 138 i i i i i i i i i
(
gEE? A 28D B (Rl 0.28 23% - $ 150,375 - 424 0.12 284 $ 1,833 82 435 0.18 2.89 $ 1983 76 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0 - - - - - - - - - - - - - - &8 - - - -
gﬁsf e AT (el 021 42% - $ 150,375 - - - - - - - - - - - 489 0.06 6.52 $ 3786 | 40
Base Case 1: Standard
Assemblies + Details 068 - 4,608,248 | $ - - 437 - - - > 449 - - - - 509 - - : :
g:;e\}vgil ’(V'é’_’zeo":i"'i"ﬂg)f°’ 062 8% 4745373 | 8 137,125 3% 435 (©.01) 136 5 748 | 183 447 0.02 144 5 855| 160 507 0.01 1.95 s 1129 | 121
Case 1B: More Insulation at
Spandrel (Continuous Spray 063 7% 4,645,878 | $ 37,630 1% 435 (0.01) 121 $  e65| 57 448 0.02 128 |$  760| 50 507 0.01 174 |$  1004| a7
Foam)
if,;‘a(égn\gf‘zz':alegﬁ;‘g i 063 7% 4,656,612 | 48,364 1% 436 (©.01) 117 5 646 | 75 448 0.02 124 5 738| 65 507 0.01 1,69 5 976 | 50
gs:‘:;r';’; é"g;:e'l"g‘t‘l';'f” et 0.56 18% 4,783,003 | 174,755 4% 434 (©.01) 304 s 1681| 104 446 0.07 323 s 1952| 90 504 0.04 436 $  2526| 69
gaze;‘ifégz’;e"f:‘e':‘:d Steel| 47 30% 4243225 | § (365023)| 8% 431 (0.01) 545 s 3042 0 443 0.16 5.83 $ 3600 O 501 0.07 773 $  4499| 0
Egj:;;zlrgsg‘i’:%')e‘a”s 057 16% 4429831 | 8 (78.417) 4% 434 (©.01) 269 s 1484| 0 446 0.06 285 s 1718 0 505 0.03 386 s 2233| o0
aif: :ni”';'t‘iz':"e” Dl 044 35% 4,494,886 | (13362)| 2% 430 (0.00) 6.50 s 3649 0 442 0.21 6.96 s 4340| o0 499 0.09 9.7 $ 5345 0
i:::ﬁ:ﬁ::f;’t':: ard Details | 77 14% 4,057,188 | § (551,060)|  -12% 439 0.01 @51 |s (1383 398 452 (0.03) (264) |$ (1543 357 512 (0.02) (363) |$ (2088) 264
ﬁ::;f:d g:f:"’:ssemb"es * 058 25% 4139463 | 82,275 2% 434 (0.03) 488 s 2691| 31 446 0.08 5.16 s 3054| 27 505 0.05 7.04 $  4059| 20
:I‘"Fsse ;‘Zfé‘éusd""' fstiated 0.66 3% 2,779,810 | § (1828.438)|  -40% 436 (0.00) 047 $ 29| o 448 0.01 0.50 $ 24| 0 508 0.00 068 $ 91| o
gs:‘: :fe\; (e EI 055 16% 2,754,160 | § (25650) 1% 434 (©.01) 272 s 1506| 0 445 0.06 290 s 1759| 0 504 0.03 389 s  220| 0
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Table E.1.2 - Cost Benefit Analysis Summary for Large Institutional Building with 30% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
U-value Construction Costs Annual Energy Annual Energy Annual Energy
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
[ekWh/m?) Savings [ekWh/m? Savings Savings

Wik Percent ( ) | Etectricity | Natural Gas HILE tyrs) | ¢ ) | Etectricity | Natural Gas HILE (yrs) )| Electricity | Natural Gas HILE (yrs)

(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) ol : . . . g2 : . . : & - . . . . - . . .
gEE? e DB Ry 0.28 46% 1,282 | $ 102,255 - 424 0.18 8.02 $ 4875 21 435 0.44 845 $ 5643 18 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) ek : : : : : : : : : : : : : : ~Ld : : : :
gEE? e AT (el 021 59% 1,282 | $ 102,255 - - - - - - - - - - - 489 0.09 875 $ 5099 20
Base Case 1: Standard
e 1.10 - 4,289,056 - - 448 - - - - 461 - - - - 525 - - - -
gif‘irz‘e \’/“v:{le sz o7 107 3% 4,382,301 | § 93,245 2% 447 (0.00) 081 5 450 | 207 460 0.00 085 5 47| 191 504 0.00 117 5 663 | 141
Case 1B: More Insulation at
Spandrel (Continuous Spray 1.05 4% 4,326,686 | $ 37,630 1% 447 (0.00) 1.31 $ 731| 52 460 0.01 1.38 $ 791| 48 523 0.01 1.89 $  1077| 35
Foam)
ifﬁ‘a(égn\gf‘zz':alegﬁg‘g i 1.05 4% 4,334,636 | § 45,580 1% 447 (0.00) 130 5 727| 63 460 0.01 137 5 787| 58 523 0.01 1.88 s 1071| 43
gs:i;g; gg;en'cr:z‘::\‘,i\;’:"a‘ 1.02 7% 4,431,963 | $ 142,907 3% 446 (0.01) 2.06 $ 1,150 | 124 459 0.01 217 $ 1245|115 522 0.01 2.98 $ 1,697 84
Case 1E: Thermally Broken
Concrete with Standard Glazing 0.96 13% 4,647,456 | $ 358,400 8% 444 (0.01) 3.87 $  2153| 166 457 0.02 407 $  2332| 154 519 0.02 5.59 $  3182| 113
Spandrel
o IR ISR 0.88 20% 4778331 | 489,275 1% 442 (0.02) 6.11 $ 3400 | 144 454 0.03 643 |s 3e86| 133 516 0.03 8.84 $  50%| o7
Base Case 2: Brick
|Assemblies with Concrete 0.98 1% 4,892,406 | $ 603,350 14% 445 (0.01) 3.43 $ 1911|316 457 0.02 361 $ 2070 | 291 520 0.02 496 $ 2824 | 214
Block Wall + Standard Details
Case 2A: Brick Assemblies with
Concrete Block Wall + Improved 069 29% 4,892,406 | $ - 0% 437 (0.03) 7.47 $ 4137 0 449 0.06 7.86 $ 4537 0 509 0.05 10.83 $ 619 0
Details
Base Case 3: EIFS 065 41% 5503071 | §  1,214,015.00 1% 436 (0.05) 11.91 $ 6600 184 448 0.09 12.53 $  7232| 168 508 0.08 17.24 $ 9854 | 123
Case 3A: Improved EIFS +
Spandrel (compared to base 052 53% 5579,737 |$  1,200,681.00 23% 433 (0.06) 15.39 $ 8532 151 445 0.18 16.24 $  9506| 136 503 0.12 22.20 $ 12737 | 101
case 1)
:;ffs‘i:::;f;:ﬁ;:' fanel 1.01 9% 3,576,006 | $  (713,050.00)|  -17% 445 (©.01) 258 $  1439] o0 458 0.01 272 $  1558| 0 521 0.01 373 s  2123| o0
ﬁ“a;reoj; Z::::rse'l R 0.96 5% 3,613,636 | $ 37,630 1% 444 (0.00) 1.35 $ 751 50 457 0.01 1.42 $ 814 46 519 0.01 1.95 $ 1,114 34
Case 4B: Sandwich Panel (Poor) 1.96 -95% 5,117,291 | § 1,541,285 43% 468 0.03 (2261) |$ (12663 0 482 (0.15) (2392) |$ (13767)) 0 554 (0.09) (3250) |$ (18467)) 0
g:::l‘“:: fpcedSande s 0.64 36% 5,117,201 | $ 1,541,285 43% 436 (0.04) 9.70 $ 5366 | 287 448 0.08 10.20 $ 5909 | 261 507 0.07 14.04 $ 8039 | 192
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Large Institutional Building with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall s\z'l'l"(‘;ﬂztzdi S';e_i';t”d 5485 | 5.1.7 (R-10e.i, R-12) 0.35 1920 47% $ 730| § 4,004,050 [ 5.1.7 (R-20 e.i., R-12) 0.28 1536 41% $ 755| $ 4,141,175
Glazing Spandrel (R16.8) 530 213 1.16 615 15% 977 517,810 213 1.16 615 16% 977 517,810
Paranet At steel stud 256 5.5.6 0.78 199 5% 47 12,032 5.5.6 0.78 199 5% 47 12,032
P At curtain wall (R16.8) 58 2.2.1 0.84 49 1% 1,282 74,356 2241 0.84 49 1% 1,282 74,356
Floor At steel stud 1280 5.2.24,53.4 0.20 256 6% $ -8 - 5.2.24,534 0.17 211 6% $ -1 s -
At curtain wall 290 included in clear wall 0% $ -8 - | included in clear wall 0% $ -1 8 -
Spt‘e";‘l’:t‘l'l";"“‘” famele 3701 534 020 725 18% $ -|s - 534 0.23 833 22% $ -ls -
Glazing Transition Curtain-wall Jamb to Wall 55 54.4 0.15 8 0% $ -1 8 - 544 0.15 8 0% $ -1 s -
Curtain wall jamb to steel o, R R o, R R
) (e G 55 5.6.6,54.5 0.22 12 0% $ $ 56.6,5.4.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - 1SO-14863 0.75 192 5% - -
At curtain wall 58 25.1 0.86 50 1% - - 251 0.86 50 1% - -
Outside Corners At Steel Stud Wall 230 5.6.5 0.18 42 1% - - 5.6.5 0.17 39 1% - -
At Curtain Wall 37 included in clear wall 0% - - | included in clear wall 0% - -
At Spandrel 18 included in clear wall 0% - - | included in clear wall 0% - -
At Window 44 included in clear wall 0% - - | included in clear wall 0% - -
Area of Increased q
Wall Thickness Gl
Total 4067 100% $ 4,608,248 3743 100% $ 4,745,373
Overall Opaque U-Value (W/mK) 0.68 0.62
Effective R-Value (m°K/W) 1.48 161

Split Insulated Steel Stud g ey o _ S o
Clear Wall Wall (R-10 e.i, R-12) 5485 5.1.7 (R-10 e.i., R-12) 0.35 1920 51% $ 730] $ 4,004,050 | 5.1.7 (R-10 e.i., R-12) 0.35 1920 51% $ 730| 8 4,004,050
Glazing Spandrel (R16.8) 530 21.2 0.64 337 9% 1,048 555,440 216 0.64 339 9% 1,063 563,390
Parapet At steel stud 256 5.5.6 0.78 199 5% 47 12,032 5.5.6 0.78 199 5% 47 12,032
P At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 224 0.76 44 1% 1,330 77,140
Floor At steel stud 1280 5.2.24,53.4 0.20 256 7% $ -1$ - 5.2.24,5.34 0.20 256 7% $ -1$ -
At curtain wall 290 included in clear wall 0% $ -1 8 - | included in clear wall 0% $ i -
Punch window frame to o, _ _ o, _ ~
e ] 3701 5.3.4 0.20 725 19% $ $ 534 0.20 725 19% $ $
Glazing Transition Curtain-wall Jamb to Wall 55 5.4.4 0.15 8 0% $ -1$ - 5.4.4 0.15 8 0% $ -1 s -
Curtain wall jamb to steel o R R o R R
e (e G 55 56.7,54.5 0.23 13 0% $ $ 56.6,5.4.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - 1SO-14863 0.75 192 5% - -
At curtain wall 58 251 0.86 50 1% - - 251 0.86 50 1% - -
At Steel Stud Wall 230 5.6.5 0.18 42 1% - - 5.6.5 0.18 42 1% - -
i At Curtain Wall 37 included in clear wall 0% - - | included in clear wall 0% - -
QutsidelCormers At Spandrel 18 included in clear wall 0% - ~[[included in clear wall 0% - s
At Window 44 included in clear wall 0% - - | included in clear wall 0% - -
Area of Increased q
Wall Thickness At Interior Wall
Total 3779 100% $ 4,645,878 3787 100% $ 4,656,612
Overall Opaque U-Value (WIrnZK) 0.63 0.63
Effective R-Value (m’K/W) 1.59 159
E.1.4 i
o “ ﬂ



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Steel Stud Wall (R15) 5.1.7 (R-20 e.i., R-12) 4,141,175 5.1.17 (R-25 e.i.) 3,812,075
Glazing Spandrel (R16.8) 530 212 0.64 337 10% 1,048 555,440 5.1.17 (R-25 e.i.) 0.25 133 5% 695 368,350
Paranet At steel stud 256 5.5.6 0.78 199 6% 47 12,032 55.12 0.09 24 1% 200 51,200
P At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 5.5.12 0.09 5 0% 200 11,600
Floor At steel stud 1280 5.2.24,53.4 0.17 211 6% $ -1$ - 5221 0.07 90 3% $ -1$ -
At curtain wall 290 included in clear wall 0% $ -18 - 5.2.21 0.07 20 1% $ -1 8 -
Punch window frame to 3701 53.4 0.20 725 22% $ -ls - 53.4 023 833 29% $ -|s -
steel stud

Glazing Transition | Curtain-wall Jamb to Wall 55 5.4.4 0.15 8 0% $ -8 - 54.4 0.15 8 0% $ -1 s -
Curtain wall jamb to steel o ~ _ o _ ~

stud (Inside Corner) 55 5.6.6,5.4.5 0.22 12 0% $ $ 567,545 0.23 13 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 6% - - 1SO-14863 0.95 243 9% - -
At curtain wall 58 25.1 0.86 50 1% - - 1SO-14863 0.95 55 2% - -
At Steel Stud Wall 230 5.6.5 0.17 39 1% - - 5.6.5 0.17 39 1% - -
Outside C. At Curtain Wall 37 included in clear wall 0% - - | included in clear wall 0% - -
utside Comners ™At Spandrel 18 included in clear wall 0% - - [included in clear wall 0% - B
At Window 44 included in clear wall 0% - - | included in clear wall 0% - -

Area of Increased q
Wall Thickness At Interior Wall
Total 3347 100% $ 4,783,003 2834 100% $ 4,243,225
Overall Opaque U-Value (WIrnZK) 0.56 0.47
Effective R-Value (m’K/W) 1.80 212

Steel Stud Wall with
Clear Wall thermally broken aluminum | - g4q¢ 5.1.17 (R-15 ei.) 035 1920 56% $ 690| $ 3,784,650 5.1.17 (R-25 e.i.) 025 1371 52% $ 695| § 3,812,075
clip and horizontal sub-girt
system (R-16.8 e.i.)
Glazing Spandrel (R16.8) 530 213 1.16 615 18% 977 517,810 212 0.64 337 13% 1,048 555,440
Parapet At steel stud 256 5.5.12 0.09 24 1% 200 51,200 5.5.12 0.09 24 1% 200 51,200
At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 223 0.66 38 1% 1,282 74,356
Floor At steel stud 1280 5.2.21 0.07 90 3% $ -1 8 - 5221 0.07 90 3% $ -1$ -
At curtain wall 290 included in clear wall 0% $ -1 8 - | included in clear wall 0% $ -1 8 -
Punch window frame to o _ _ 0 - -
e ] 3701 5.33 0.11 407 12% $ $ 533 0.12 444 17% $ $
Glazing Transition | Curtain-wall Jamb to Wall 55 54.3 0.03 2 0% $ 331 $ 1,815 5.4.3 0.03 2 0% $ 33| $ 1,815
Curtain wall jamb to steel o, R R o, R R
e (e G 55 56.6,5.4.5 0.22 12 0% $ $ 5.6.6,5.4.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.95 243 7% - - 1SO-14863 0.95 243 9% - -
At curtain wall 58 251 0.64 37 1% - - 251 0.64 37 1% - -
At Steel Stud Wall 230 5.6.5 0.18 42 1% - - 5.6.5 0.18 42 2% - -
Outside Corners At Curtain Wall 37 included in clear wall 0% - - | included in clear wall 0% - -
At Spandrel 18 included in clear wall 0% - - | included in clear wall 0% - -
At Window 44 included in clear wall 0% - - | included in clear wall 0% - -
Area of Increased .
Wall Thickness At Interior Wall
Total 3429 100% $ 4,429,831 2639 100% $ 4,494,886
Overall Opaque U-Value (WIrnZK) 0.57 0.44
Effective R-Value (mzKIW) 1.75 2.28

E.1.5




Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Split Insulated Steel Stud . .
Wall (R-10 e.i., R-12) 5.2.9 (R-10ei, R-12) 3,455,550 [5.2.10 (R-20 e.i., R-12) 3,537,825
Glazing Spandrel (R16.8) 530 213 1.16 615 13% 977 517,810 213 1.16 615 18% 977 517,810
Parapet At steel stud 256 5.5.6 0.65 166 4% 37 9,472 5.5.6 0.65 166 5% 37 9,472
P At curtain wall (R16.8) 58 221 0.84 49 1% 1,282 74,356 2241 0.84 49 1% 1,282 74,356
Floor At steel stud 1280 5.2.9 0.53 676 15% $ -1 8 - 5210 0.34 436 12% $ -1 s -
At curtain wall 290 included in clear wall 0% $ -18 - | included in clear wall 0% $ -1 3 -
PRSI 3701 53.10 028 1029 22% $ -|s - 5.3.11 0.09 340 10% $ -ls -
steel stud
Glazing Transition Curtain-wall Jamb to Wall 55 5.3.10 0.19 1 0% $ -18 - 53.11 0.10 5 0% $ -1 s -
Curtain wall jamb to steel o ~ _ o _ ~
stud (Inside Corner) 55 5.6.6,5.4.5 0.22 12 0% $ $ 5.6.6,54.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 4% - - 1SO-14863 0.75 192 5% - -
At curtain wall 58 251 0.86 50 1% - - 251 0.86 50 1% - -
Outside Corners At Steel Stud Wall 230 5.6.5 0.20 46 1% - - 5.6.5 0.20 46 1% - -
At Curtain Wall 37 included in clear wall 0% - - | included in clear wall 0% - -
At Spandrel 18 included in clear wall 0% - - | included in clear wall 0% - -
At Window 44 included in clear wall 0% - - | included in clear wall 0% - -
Area of Increased q
Wall Thickness Gl
Total 4655 100% $ 4,057,188 3503 100% $ 4,139,463
Overall Opaque U-Value (WIrnZK) 0.77 0.58
Effective R-Value (m’K/W) 1.29 172

Split Insulated Steel Stud
Clear Wall Wall with EIFS (R-7.6 e.i. + 5485 5.1.2 (R-7.6 e.i., R-12) 0.34 1865 47% $ 396| $ 2,172,060 5.1.1 (R-15e.i.) 0.33 1810 55% $ 378] § 2,073,330
R-12)
Glazing Spandrel (R16.8) 530 213 1.16 615 16% 977 517,810 21.2 0.64 337 10% 1,048 555,440
Parapet At steel stud 256 553 0.45 115 3% 50 12,800 55.2 0.24 61 2% 181 46,336
P At curtain wall (R16.8) 58 224 0.76 44 1% 1,330 77,140 224 0.76 44 1% 1,330 77,140
Floor At steel stud 1280 5.2.18 0.13 169 4% $ -1 8 - 5217 0.02 28 1% $ -1 s -
At curtain wall 290 included in clear wall 0% $ -18 - | included in clear wall 0% $ -1 3 -
Punch window frame to o o
. 3701 5.3.2 0.24 873 22% $ -18 - 538 0.19 718 22% $ -1 s -
Glazing Transition | Curtain-wall Jamb to Wall 55 54.2 0.07 4 0% $ -|s - 5.4.1 0.09 5 0% $ -1 -
Curtain wall jamb to steel o ~ _ o _ ~
stud (Inside Corner) 55 5.6.6,5.4.5 0.22 12 0% $ $ 5.6.6,54.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - none- estimate 0.95 243 7% $ -1 s -
At curtain wall 58 251 0.86 50 1% - - 251 0.64 37 1% $ 33| §$ 1,914
Outside Corners At Steel Stud Wall 230 5.6.2 0.07 15 0% - - 5.6.1 0.08 17 1% $ -1s -
At Curtain Wall 37 included in clear wall 0% $ -18 - | included in clear wall 0% $ -1 s -
At Spandrel 18 included in clear wall 0% $ -1 8 - | included in clear wall 0% $ -1 8 -
At Window 44 included in clear wall 0% $ -1 8 - | included in clear wall 0% $ -1 8 -
Area of Increased q
Wall Thickness At Interior Wall
Total 3955 100% $ 2,779,810 3313 100% $ 2,754,160
Overall Opaque U-Value (W/m’K) 0.66 0.55
Effective R-Value ‘m’KIW) 1.52 1.82
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Overall U-values and Construction Costs for Large Institutional Building with 30% Window to Wall Ratio. Scenario 2: Concrete Construction

Concrete Wall (R10) 6.2.2 (R-10c.i.) $ $ 3,696,890 | 6.2.4 (R-10 c.i.,, R-12) $ $ 3,790,135
Glazing Spandrel (R16.8) 530 213 1.16 615 9% $ 977( $ 517,810 213 1.16 615 10% $ 9771 $ 517,810
Parapet At concrete wall 256 6.5.3 0.78 199 3% $ -1s - 6.5.3 0.78 199 3% $ -1$ -
P At curtain wall (R16.8) 58 221 0.84 49 1% $ 1.282] $ 74,356 2241 0.84 49 1% $ 1,282| $ 74,356
Floor At concrete wall 1280 6.2.5 1.00 1274 19% $ -1 s - 6.2.5 1.00 1274 20% $ -1 s -
At curtain wall 290 included in clear wall $ -1 s - | included in clear wall $ -1 8 -
anciendowliameie 3701 6.3.3 050 1858 28% $ -|s - 6.3.3 065 2406 37% $ - -
concrete wall
Glazing Transition | Curtain-wall Jamb to Wall 55 6.4.3 030 16 0% $ -ls - 6.4.3 030 16 0% $ -|s -
Curtain wall jamb 1o
concrete wall (Inside 55 152 1.15 63 1% $ -1 - 15.2 1.15 63 1% $ -8 -
Corner)
At Grade At concrete wall 256 1SO-14863 0.75 192 3% $ -18 - 1SO-14863 0.75 192 3% $ o -
At curtain wall 58 251 0.86 50 1% $ -1$ - 251 0.64 37 1% $ -1 s -
Area of Increased q
Wall Thickness Gl
Total 6619 100% $ 4,289,056 6441 100% $ 4,382,301
Overall Opaque U-Value (W/m?K) 1.10 1.07
Effective R-Value (m?K/W) 0.91 0.93

Clear Wall Concrete Wall (R10) 6.2.2 (R-10c.i.) $ $ 3,696,890 6.2.2 (R-10c.i.) . $ $ 3,696,890
Glazing Spandrel (R16.8) 530 21.2 0.64 337 5% $ 1,048 § 555,440 2.1.6 0.64 339 5% $ 1,063 $ 563,390
Parapet At concrete wall 256 6.5.3 0.78 199 3% $ -18 - 6.5.3 0.78 199 3% $ -1$ -
P At curtain wall (R16.8) 58 223 0.66 38 1% $ 1.282] § 74,356 2241 0.84 49 1% $ 1.282] § 74,356
Floor At concrete wall 1280 6.2.5 1.00 1274 20% $ -18 - 6.2.5 1.00 1274 20% $ o -
At curtain wall 290 included in clear wall $ -1$ - | included in clear wall $ -1 s -
puichiuindowmiianslic 3701 6.3.3 050 1858 29% $ -|s - 6.3.3 0.50 1858 29% $ -1 -
concrete wall
B . Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ - A 6.4.4 0.09 5 0% $ -1 8 -
g Transition
Curtain wall jamb to
concrete wall (Inside 55 152 1.15 63 1% $ -1 - 152 1.15 63 1% $ -8 -
Corner)
At Grade At concrete wall 256 1SO-14863 0.75 192 3% $ -18 - 1SO-14863 0.75 192 3% $ o -
At curtain wall 58 25.1 0.86 50 1% $ -1$ - 251 0.86 50 1% $ -1$ -
Area of Increased .
Wall Thickness At Interior Wall
Total 6330 100% $ 4,326,686 6332 100% $ 4,334,636
Overall Opaque U-Value gWImzK) 1.05 1.05
Effective R-Value (m’K/W) 0.95 0.95
E1.7 1
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Concrete Wall (R10) 6.2.4 (R-10 c.i, R-12) 3,790,135 6.2.2 (R-10 3,696,890
Glazing Spandrel (R16.8) 21.2 555,440 213 517,810
At concrete wall 256 6.5.3 0.78 199 3% 47 12,032 6.2.19 0.46 116 2% 200 51,200
At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 2241 0.84 49 1% 1,282 74,356
At concrete wall 1280 6.2.5 1.00 1274 21% $ -1$ - 6.2.19 0.46 582 10% 200 256,000
At curtain wall 290 included in clear wall $ -18 - | included in clear wall $ -1 8 -
Punch window frame to o, o,
) 3701 6.3.3 0.65 2406 39% $ -1s - 6.3.3 0.50 1858 32% $ -1 s -
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ -8 - 6.4.3 0.30 16 0% $ -1 s -
Curtain wall jamb to
concrete wall (Inside 55 152 1.15 63 1% $ -1 - 152 1.15 63 1% $ -8 -
Corner)
At Grade At concrete wall 256 1SO-14863 0.75 192 3% $ -1$ - 6.2.19 0.46 116 2% 200] § 51,200
At curtain wall 58 25.1 0.86 50 1% $ -18 - 251 0.86 50 1% $ -1 s -
Area of Increased q
\Wall Thickness At Interior Wall
Total 6165 100% 4,431,963 5770 100% 4,647,456
Overall Opaque U-Value gWImzK) 1.02 0.96
Effective R-Value (m’K/W) 0.98 1.04

Clear Wall Concrete Wall (R10) 6.2.4 (R-10c.i, R-12) 3,790,135
Glazing Spandrel (R16.8) 530 21.2 0.64 337 6% 1,048 555,440
Parapet At concrete wall 256 6.2.19 0.46 116 2% 200 51,200
At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356
Floor At concrete wall 1280 6.2.19 0.46 582 1% 200 256,000
At curtain wall 290 included in clear wall $ -1 8 -
anciendowliameie 3701 633 065 2406 46% $ s -
concrete wall
Glazing Transition Cuna!n-wall :Jamb to Wall 55 6.4.4 0.09 5 0% $ -1 8 -
Curtain wall jamb to
concrete wall (Inside 55 1.5.1 0.82 45 1% $ -1 8 -
Corner)
At Grade At concrete wall 256 6.2.19 0.46 116 2% $ 200| $ 51,200
At curtain wall 58 251 0.640 37 1% $ -1 8 -
Area of Increased q
Wall Thickness At Interior Wall
Total 5273 100% $ 4,778,331
Overall Opaque U-Value (Wim’K) 0.88
Effective R-Value (m’K/W) 114
E.1.8
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Clear Wall Concrete Wall (R10) 6.2.14 (R-10 c.i) $ $ 4,300,240 6.2.15 (R-10 c.i) $ $ 4,300,240
Glazing Spandrel (R16.8) 530 213 1.16 615 10% $ 977( $ 517,810 213 1.16 615 15% $ 9771 $ 517,810
Parapet At Concrete Wall 256 6.5.7 0.36 93 2% $ -1s - 6.5.7 0.36 93 2% $ -1$ -
At Spandrel (R16.8) 58 221 0.84 49 1% $ 1.282] $ 74,356 223 0.64 37 1% $ 1,282| $ 74,356
Floor At Concrete Wall 1280 6.2.14 0.45 571 10% $ -1s - 6.2.15 0.32 412 10% $ -1$ -
At curtain wall 290 included in clear wall $ -18 - | included in clear wall $ -1 8 -
anciendowliameie 3701 6.3.7 054 2010 34% $ -|s - 6.3.8 0.14 529 13% $ - -
concrete wall
Glazing Transition Curtain-wall Jamb to Wall 55 6.3.7 0.53 29 0% $ -1s - 6.3.8 0.14 7 0% $ -1 s -
Curtain wall jamb to
concrete wall (Inside 55 1.5.2 1.15 63 1% $ -1 8 - 1.5.1 0.82 45 1% $ -1 s -
Corner)
At Grade At Concrete Wall 256 1SO-14863 0.75 192 3% $ -18 - 1SO-14863 0.75 192 5% $ o -
At curtain wall 58 251 0.86 50 1% $ - 251 0.86 50 1% $ -1 8 -
Area of Increased q
Wall Thickness AtInterior Wall
Total 5865 100% $ 4,892,406 4174 100% $ 4,892,406
Overall Opaque U-Value (W/m?K) 0.98 0.69
Effective R-Value (mzKIW) 1.03 1.44

Clear Wall Concrete Wall 6.1.1 (R-15e.i.) 4,898,105 6.1.1 (R-15e.i.) 4,898,105
Glazing Spandrel (R16.8) 530 213 1.16 615 16% 977 517,810 21.2 0.64 337 11% 1,048 555,440
Parapet At Concrete Wall 256 6.5.1 0.40 102 3% 50 12,800 6.5.2 0.22 56 2% 181 46,336
At curtain wall (R16.8) 58 221 0.84 49 1% 1,282 74,356 223 0.66 38 1% 1,282 74,356
Floor At Concrete Wall 1280 6.2.1 0.02 29 1% $ -18 - 6.2.1 0.02 29 1% $ -1$ -
At curtain wall 290 included in clear wall $ -1$ - | included in clear wall $ 3 -
Punch window frame to 3701 6.3.1 029 1081 27% $ -]s - 636 0.17 625 20% $ -
concrete wall
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.1 0.10 6 0% $ -8 - 6.4.1 0.04 2 0% $ 50| $ 2,750
Curtain wall jamb to
concrete wall (Inside 55 6.4.1 0.10 6 0% $ -1 8 - 6.4.1 0.04 2 0% $ 50| $ 2,750
Corner)
At Grade At Concrete Wall 256 1SO-14863 0.95 243 6% $ - 1SO-14863 0.95 243 8% $ -18 -
At curtain wall 58 251 0.86 50 1% $ - 251 0.64 37 1% $ 33
Area of Increased q
Wall Thickness Gl
Total 3935 100% $ 5,503,071 3126 100% $ 5,579,737
Overall Opaque U-Value (W/m’K) 0.65 0.52
Effective R-Value (m’K/W) 153 1.92
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Clear Wall Concrete Wall 5.1.2(R-7.6 e.i,, R-12) $ $ 2,983,840 6.2.7 $ $ 2,983,840
Glazing Spandrel (R16.8) 530 213 1.16 615 10% $ 9771 $ 517,810 21.2 0.64 337 6% $ 1,048] $ 555,440
Parapet At Concrete Wall 256 6.5.6 0.58 148 2% $ -18 - 6.5.6 0.58 148 3% $ o -
At curtain wall 58 221 0.84 49 1% $ 1.282] § 74,356 2241 0.84 49 1% $ 1.282] § 74,356
Floor At Concrete Wall 1280 6.2.7 0.38 483 8% $ -18 - 6.2.7 0.38 483 8% $ -1 s -
At curtain wall 290 included in clear wall $ -1s - | included in clear wall $ -1 s -
Punch window frame to 3701 633 0.50 1858 31% $ -]s - 633 0.50 1858 32% $ -|s -
concrete wall
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ -8 - 6.4.3 0.30 16 0% $ -1 s -
Curtain wall jamb to
concrete wall (Inside 55 152 1.15 63 1% $ -1 - 151 0.82 45 1% $ -8 -
Corner)
At Grade At Concrete Wall 256 1SO-14863 0.75 192 3% $ -1s - 1SO-14863 0.75 192 3% $ -1$ -
At curtain wall 58 251 0.86 50 1% $ -18 - 251 0.86 50 1% $ -1 s -
Area of Increased q
Wall Thickness Gl
Total 6051 100% $ 3,576,006 5755 100% $ 3,613,636
Overall Opaque U-Value (W/m’K) 1.01 0.96
Effective R-Value (m’K/W) 0.99 1.05

Clear Wall Concrete Wall 5485 6.2.9 1.17 6417 54% $ 825[ $ 4,525,125 6.2.8 0.45 2468 64% $ 825]| § 4,525,125
Glazing Spandrel (R16.8) 530 213 1.16 615 5% $ 9771 $ 517,810 213 1.16 615 16% $ 9771 § 517,810
Parapet At Concrete Wall 256 6.5.5 0.88 226 2% $ -18 - 6.5.4 0.65 166 4% $ -1 s -
At curtain wall 58 221 0.84 49 0% $ 1,282] $ 74,356 2241 0.84 49 1% $ 1,282 $ 74,356
Floor At Concrete Wall 1280 6.2.9 0.15 187 2% $ -18 - 6.2.8 0.21 262 7% $ -1 s -
At curtain wall 290 included in clear wall $ -1$ - | included in clear wall $ 3 -
Punch window frame to 3701 6.3.4 1.06 3923 33% $ -]s - 635 0.05 178 5% $ -|s -
concrete wall
Glazing Transition Cuna!n wall :Jamb to Wall 55 6.3.4 1.06 58 0% $ -18 - 6.3.5 0.05 3 0% $ o -
Curtain wall jamb to
concrete wall (Inside 55 6.3.4 1.06 58 0% $ -1 8 - 6.3.5 0.05 3 0% $ -1 s -
Corner)
At Grade At Concrete Wall 256 1SO-14863 0.75 192 2% $ -18 - 6.7.3 0.21 54 1% $ -1 s -
At curtain wall 58 251 0.86 50 0% S s - 2.5 0.86 50 1% S -Is -
Area of Increased q
Wall Thickness At Interior Well
Total 11775 100% $ 5117,291 3847 100% $ 5,117,291
Overall Opaque U-Value (W/m?K) 1.96 0.64
Effective R-Value (mzKIW) 0.51 1.56
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2.0 LARGE INSTITUTIONAL - 50% Window to Wall Ratio

E.2.i I"" [



Appendix E - Cost Benefit Analysis
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Large Institutional Building - 50% Window to Wall Ratio

E.2.1

Building Specifications

Gross Floor Area (sq ft) 240,000
No. of Floors 6
Window to Wall Ratio 50%

Refer to Pages C.3-

Performance Characteristics C.4 in Appendix C

Notes Assumes Healthcare

I‘,“I
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.2.1 - Cost Benefit Analysis Summary for Large Institutional Building with 50% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . v . v q 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
[ekWh/m?) Savings [ekWh/m?) Savings Savings

N — Absolute Ineremental Percent ( ) | Etectricity | Natural Gas HILE tyrs) | ¢ ) | Etectricity | Natural Gas HILE (yrs) )| Etectricity | Natural Gas HILE (yrs)

(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) S0 : . . . 458 . : : : & - . . . - . . . .
gfﬁf 2| 20 & (it 0.28 23% - $ 107,450 = 431 (0.13) 1.70 $ 700 | 153 443 0.16 2.02 $ 1458 74 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) D - - - - - - - - - - - - - - =07 - - - -
gfﬁf e AT Uiy 021 48% - $ 107,450 - - - - - - - - - - - 500 0.03 6.14 $ 3519 31
Base Case 1: Standard
e e 095 - 3,354,838 - - 447 - - - - 458 - - - - 522 - - - -
S ’(Vg’_’zeo":i“'aR"_ﬂ’;;‘” 0.93 3% 3,449,038 | § 94,200 3% 446 0.09 050 |s 47| 202 457 0.06 0s4 |s 43| 218 521 0.00 0.71 $ 03| 23
Case 1B: More Insulation at
Spandrel (Continious Spray 0.89 7% 3,392,468 | $ 37,630 1% 445 0.26 131 s 1264| 30 456 0417 1.41 s 1134| 33 520 0.01 187 s 1060| 36
Foam)
ilal;e(;oiv::;:rl\ealecl?ﬁ)ng i 0.89 7% 3403202 | 48,364 1% 445 0.26 127 |8 127| 30 456 0.16 138 s  1103| 44 520 0.01 181 s 1031| 47
gs:‘:;r';’; 2lore Insulaton at 0.81 15% 3,486,668 | $ 131,830 4% 444 0.61 270 |s  2746| 48 455 0.34 202 |$ 2320 57 518 0.01 385 s 2191| 60
gaze;‘ifégg’;e"f:‘e':‘:d izl 0.72 24% 3,185,060 | $ (169,778) 5% 441 113 4.39 $ 4751 0 453 0.53 4.74 $ 3740 0 516 0.03 6.25 $ 3,569 0
Egj:;;zlrgsg‘i’:%')e‘a”s 074 22% 3251614 | § (103.224)] 3% 442 1.03 4.07 $ 4355 o0 453 0.50 439 s 3479 o0 516 0.02 579 s 3308| o0
aif: :ni”';'t‘iz':"e” Dl 0.60 37% 3,308,084 | § @6754) 1% 438 1.91 6.55 s 7529 0 450 0.70 7.04 $ 5374 o0 513 0.05 9.28 $  5333| o0
e e K v Details | 11 22% 2975478 | § (379360) 1% 451 (0.50) @o1) |s (3264)| - 463 (0.52) @36) |$ (3488 - 528 (0.01) (676) |s (3252 -
ﬁ::;f:d Brick Assembles + 072 38% 2977392 | § 1914 0% 441 167 852 |s 8155 0 452 1.06 922 |s 7319| o 515 0.04 1216 |8 6913| 0
g:‘:; ;:ms:"' disulateclElLS 096 1% 2,680,150 | § (674,688)|  -20% 447 (0.03) ©18) |s  (ee)| - 458 (0.02) ©20 |s  @s7)| - 522 (0.00) ©20) |s @4 -
gs:i dsr:; IR =S 0.78 18% 2,753,230 | $ 73,080 3% 443 0.80 3.42 $ 3,529 21 454 043 3.70 $ 2,945 25 517 0.02 4.87 $ 2778 26
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Table E.2.2 - Cost Benefit Analysis Summary for Large Institutional Building with 50% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . v . 9y q 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
[ekWh/m?) Savings ekWh/m? Savings Savings

N — Absolute Ineremental Percent ( ) | Etectricity | Natural Gas HILE tyrs) | ¢ ) | Etectricity | Natural Gas HILE (yrs) )| Etectricity | Natural Gas HILE (yrs)

(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) ol : . . . gsC . : : : B - . . . - . . . .
gfﬁf A 28D B (Rt 0.28 46% 1282 | $ 73,066 = 431 (0.08) 5.08 s 2728 27 443 0.03 574 $ 3,288 22 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) D : : : : : : : : : : : : : : =07 : : : :
gfﬁf e AT Uiy 021 48% 1,282 | $ 73,066 - - - - - - - - - - - 500 0.03 6.14 $ 3519 21
Base Case 1: Standard
e 1.75 - 3,131,798 - - 461 - - - - 475 - - - - 542 - - - -
g:;e\}vgil ’(V:;’_’Zeo":i“'aR"_ﬂ’;;‘” 1.87 7% 3,197,768 | 65,970 2% 463 012 ar) |s (4| - 477 (0.19) a9 |s  (as9| - 545 0.01 @54 |s (1419 -
Case 1B: More Insulation at
Spandrel (Continious Spray 1.68 4% 3,169,428 | $ 37,630 1% 460 (0.06) 1.01 $ 47| 82 474 0.1 1.10 $ 847 | 44 541 (0.00) 1.47 $ 820 | 46
Foam)
ilal;e(;oiv:r?;:rl\ealecl?/sl)ng i 168 4% 3177378 | 45,580 1% 461 (0.05) 096 5 436 | 105 474 0.1 1.05 5 808 | 56 541 (0.00) 1.40 5 782| 58
gajﬁ(},i’{ yg’;’n'c’::‘t‘:\%’a”"a' 1.80 3% 3,245,516 | $ 113,718 4% 462 0.05 (0.84) $ (367) - 476 (0.09) (0.92) $ (705) - 543 0.00 (1.23) $ (685) -
Case 1E: Thermally Broken
Concrete with Standard Glazing 1.55 1% 3,490,198 | § 358,400 1% 459 (0.14) 3.07 $  1455| 246 471 035 3.36 $  2586| 139 538 (0.01) 4.46 $ 2494 | 144
Spandrel
,(\:Aif: :nz:ullr:lﬁ)r:ved RS 1.60 8% 3,591,884 | $ 460,086 15% 459 (0.11) 223 $ 1036 | 444 472 0.25 244 $ 1873|246 539 (0.01) 3.24 $ 1809 | 254
Base Case 2: Brick
|Assemblies with Concrete 1.61 8% 3,546,278 | $ 414,480 13% 459 (0.10) 2.09 $ 968 | 428 472 023 229 $ 1756 | 236 539 (0.01) 3.03 $ 1696 | 244
Block Wall + Standard Details
Case 2A: Brick Assemblies with
Concrete Block Wall + Improved 092 43% 3,546,278 | $ - 0% 446 072 1253 $ 8490 0 457 1.54 13.66 $ 10788 0 521 (0.00) 18.08 $ 10,168 0
Details
Base Case 3: EIFS 1.01 42% 3969790 | $§  837,992.00 1% 448 032 12.94 $ 7929| 106 459 1.56 14.13 $ 11081| 76 523 (0.01) 18.71 $ 10501| 80
Case 3A: Improved EIFS +
Spandrel (compared to base 073 28% 4,048,216 | $ 78,426.00 2% 442 1.61 18.34 $ 13,553 6 453 223 19.96 $ 15706 5 516 0.02 26.40 $ 14,890 5
case 1)
:;ffs‘i:::;dpl;:ﬁ‘:' fanel 1.59 9% 2641958 | $  (489,840.00)|  -16% 459 ©.11) 234 s 1089| o0 472 0.26 256 s 194| o0 539 (©.01) 339 s 1897 o0
fi‘a:;\‘/‘:d z’:a'?:rse‘l fanelvi 153 4% 2,679,588 | 37,630 1% 458 (0.03) 1.10 5 550 | 68 471 013 1.20 5 97| 41 537 (0.00) 159 5 800 | 42
Case 4B: Sandwich Panel (Poor) | 3.05 91% 3,700,766 | $ 1,058,808 40% 474 1.63 (1630) |$ (5888) - 492 (1.67) (a787) |s (13421) - 562 0.06 @377) |$ (13254)] -
e oS Py SEELED 075 53% 3,700,766 | $ 1058808 | 40% 442 157 1555 | $ 11905 | 89 453 192 1691 |$ 13367| 79 516 0.02 236 |$ 1262 84

E2.3 D



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Large Institutional Building with 50% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall S\Z:'I‘('gﬂ‘('f;eid i‘iez')s‘“d 3768 | 5.1.7 (R-10 e, R-12) 0.35 1319 32% $ 730( $ 2,750,640 | 5.1.7 (R-20 e.i., R-12) 0.28 1055 26% $ 755| $ 2,844,840
Glazing Spandrel (R16.8) 530 213 1.16 615 15% 977 517,810 213 1.16 615 15% 977 517,810
Parapet At steel stud 256 5.5.6 0.78 199 5% 47 12,032 5.5.6 0.78 199 5% 47 12,032
P At curtain wall (R16.8) 58 221 0.84 49 1% 1,282 74,356 2241 0.84 49 1% 1,282 74,356
Floor At steel stud 1280 5.2.24,53.4 0.20 256 6% $ -1 8 - 5224,53.4 0.17 211 5% $ -1 % -
At curtain wall 290 included in clear wall 0 0% $ -1 8 - | included in clear wall $ -1 8 -
PRSI 6942 534 020 1361 33% $ -|s - 534 0.23 1562 39% $ -ls -
steel stud
Glazing Transition Curtain-wall Jamb to Wall 55 54.4 0.15 8 0% $ -8 - 54.4 0.15 8 0% $ -1 s -
Curtain wall jamb to steel o . ~ o _ ~
stud (Inside Corner) 55 5.6.6,5.4.5 0.22 12 0% $ $ 5.6.6,54.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - 1SO-14863 0.75 192 5% - -
At curtain wall 58 251 0.86 50 1% - - 251 0.86 50 1% - -
Outside Corners At Steel Stud Wall 187 5.6.5 0.18 34 1% - - 5.6.5 0.17 32 1% - -
At Curtain Wall 37 included in clear wall - - | included in clear wall - -
At Spandrel 18 included in clear wall - - | included in clear wall - -
At Window 88 included in clear wall - - | included in clear wall - -
Area of Increased .
Wall Thickness AtInterior Wall
Total 4093 100% $ 3,354,838 3984 100% $ 3,449,038
Overall Opaque U-Value (W/mK) 0.95 0.93
Effective R-Value (m*K/W) 1.05 1.08

Split Insulated Steel Stud . N . 5,
Clear Wall Wal (R-10 e.i, R-12) 3768 5.1.7 (R-10 e.i,, R-12) 0.35 1319 35% $ 730] $ 2,750,640 | 5.1.7 (R-10 e.i., R-12) 0.35 1319 35% $ 730| $ 2,750,640
Glazing Spandrel (R16.8) 530 212 0.64 337 9% 1,048 555,440 2.1.6 0.64 339 9% 1,063 563,390
Parapet At steel stud 256 5.5.6 0.78 199 5% 47 12,032 5.5.6 0.78 199 5% 47 12,032
P At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 224 0.76 44 1% 1,330 77,140
Floor At steel stud 1280 5.2.24,534 0.20 256 7% $ -18 - 5224,534 0.20 256 7% $ -1$ -
At curtain wall 290 included in clear wall $ -1s - | included in clear wall $ -1 s -
Punch window frame to 6942 53.4 0.20 1361 36% $ -]s - 53.4 0.20 1361 36% $ s -
steel stud
Glazing Transition | Curtain-wall Jamb to Wall 55 5.4.4 0.15 8 0% $ -|s - 544 0.15 8 0% $ -1 -
Curtain wall jamb to steel o . ~ o _ ~
stud (Inside Corner) 55 56.7,54.5 0.23 13 0% $ $ 5.6.6,54.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - 1SO-14863 0.75 192 5% - -
At curtain wall 58 251 0.86 50 1% - - 251 0.86 50 1% - -
At Steel Stud Wall 187 5.6.5 0.18 34 1% - - 5.6.5 0.18 34 1% - -
p At Curtain Wall 37 included in clear wall - - | included in clear wall - -
QuisidelCotmers At Spandrel 18 included in clear wall - - | included in clear wall - -
At Window 88 included in clear wall - - | included in clear wall - -
Area of Increased .
Wall Thickness At Interior Wall
Total 3805 100% $ 3,392,468 3813 100% $ 3,403,202
Overall Opaque U-Value gWImzK) 0.89 0.89
Effective R-Value (m’K/W) 1.13 1.13
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SCENARIO 1

Case 1D: More Insulation at Spandrel & Steel Studs

Case 1E: Exterior Insulated Steel Stud at All Opaque Areas

. Quantity
Transmittance Type (m*orm)
q Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference |\ 2 or WimK) (WIK) Flow (S/quantity) eI EaEi ) Detail Reference |\ 2 o wimk) (WIK) Flow ($/quantity) otallcest(s)
Clear Wall Steel Stud Wall (R15) 3768 5.1.7 (R-20 e.i., R-12) 0.28 1055 30% 755 2,844,840 5.1.17 (R-25 e.i.) 0.25 942 30% 695 2,618,760
Glazing Spandrel (R16.8) 530 21.2 0.64 337 10% 1,048 555,440 5.1.17 (R-25 e.i.) 0.25 133 4% 950 503,500
Parapet At steel stud 256 5.5.6 0.78 199 6% 47 12,032 5.5.12 0.09 24 1% 200 51,200
P At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356 55.12 0.09 5 0% 200 11,600
Floor At steel stud 1280 5.2.24,5.3.4 0.17 211 6% $ -18 - 5.2.21 0.07 90 3% $ -1$ -
At curtain wall 290 included in clear wall $ -1 8 - 5.2.21 0.07 $ -1 $ -
AEIEEA RO 6942 534 0.20 1361 39% $ -|s - 53.4 023 1562 50% $ -l s -
steel stud
Glazing Transition Curtain-wall Jamb to Wall 55 5.4.4 0.15 8 0% $ -1s - 5.4.4 0.15 8 0% $ -1 8 -
Curtain wall jamb to steel o ~ ~ o, ~ ~
S (St () 55 5.6.6,54.5 0.22 12 0% $ $ 56.7,5.45 0.23 13 0% $ $
At Grade At steel stud 256 1SO-14863 0.75 192 5% - - 1SO-14863 0.95 243 8% - -
At curtain wall 58 251 0.86 50 1% - - 1SO-14863 0.95 55 2% - -
At Steel Stud Wall 187 5.6.5 0.17 32 1% - - 5.6.5 0.17 32 1% - -
p At Curtain Wall 37 included in clear wall - - - -
DutslielSomers At Spandrel 18 included in clear wall - - - -
At Window 88 included in clear wall - - - -
Area of Increased .
Wall Thickness At Interior Wall
Total 3494 100% $ 3,486,668 3106 100% $ 3,185,060
Overall Opaque U-Value (W/m’K) 0.81 0.72
Effective R-Value (m’K/W) 123 1.38

Case 1F: Improved Details (Exterior Insulation)

Case 1G: Improved Details + More Insulation

. Quantity
fliansittancelivpe (m*orm) | poail Reference Transmittance Heathlchjlsiotiiar i) Total Cost ($) Detail Reference Transmittance HeatiicpjjLeiotitiba i) Total Cost ($)
(W/m?K or WimK) (W/K) Flow ($/quantity) (W/im?K or W/mK) (WI/K) Flow ($/quantity)
Steel Stud Wall with
thermally broken aluminum _ . o g . o,
Clear Wall clip and horizontal sub-girt 3768 5.1.17 (R-15 e.i.) 0.35 1319 M% $ 690| $ 2,599,920 5.1.17 (R-25 e.i.) 0.25 942 36% $ 695] § 2,618,760
system (R-16.8 e.i.)
Glazing Spandrel (R16.8) 530 213 1.16 615 19% 977 517,810 21.2 0.64 337 13% 1,048 555,440
Parapet At steel stud 256 5.5.12 0.09 24 1% 200 51,200 55.12 0.09 24 1% 200 51,200
P At curtain wall (R16.8) 58 224 0.76 44 1% 1,330 77,140 224 0.76 44 2% 1,330 77,140
~ |Floor At steel stud 1280 5.2.21 0.07 90 3% $ -1 8 - 5221 0.07 90 3% $ -1 $ -
o At curtain wall 290 included in clear wall $ -18 - | included in clear wall $ -1 8 -
r ;::IC';LV;”“"W IO 6942 533 0.11 764 24% $ -s - 533 0.12 833 32% $ -|s -
<
E Glazing Transition Curtain-wall Jamb to Wall 55 543 0.03 2 0% $ 66| $ 3,630 543 0.03 2 0% $ 66| $ 3,630
(&) Curtain wall jamb to steel o _ ~ o _ ~
7] stud (Inside Corner) 55 56.6,54.5 0.22 12 0% $ $ 5.6.6,54.5 0.22 12 0% $ $
At Grade At steel stud 256 1SO-14863 0.95 243 8% $ -1 8 - 1SO-14863 0.95 243 9% $ -1 8 -
At curtain wall 58 251 0.64 37 1% $ 33| $ 1,914 251 0.64 37 1% $ 33| 8 1,914
At Steel Stud Wall 187 5.6.5 0.17 32 1% - - 5.6.5 0.17 32 1% - -
Outside Corners At Curtain Wall 37 included in clear wall - - | included in clear wall - -
At Spandrel 18 included in clear wall - - | included in clear wall - -
At Window 88 included in clear wall - - | included in clear wall - -
Area of Increased 3 . .
Wall Thickness At Interior Wall $ -8 - | included in clear wall $ -l 8 =
Total 3180 100% $ 3,251,614 2595 100% $ 3,308,084
Overall Opaque U-Value (WIm’K) 0.74 0.60
Effective R-Value (m’K/W) 1.35 1.66

n"..
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_ R Base Case 2: Brick Assemblies + Standard Details Case 2A: Brick Assemblies + Improved Details
Transmittance Type (m?or m) I — Transmittance Heat Flow %Total Heat Unit Rate Total Cost (5) . Transmittance Heat Flow %Total Heat Unit Rate Total Cost ($)
(W/m?K or W/mK) (WIK) Flow ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Clear Wall Svpﬁ'\'l: '("‘;:'(?‘:‘I‘ SF‘fle'z)S‘“d 3768 | 5.2.9 (R-10 e.i, R-12) 0.33 1243 25% $ 630| $ 2,373,840 [5.2.10 (R-20 e.i., R-12) 0.25 942 31% $ 630| $ 2,373,840
Glazing Spandrel (R16.8) 530 213 1.16 615 12% 977 517,810 213 1.16 615 20% 977 517,810
Parapet At steel stud 256 5.5.6 0.65 166 3% 37 9,472 5.5.6 0.65 166 5% 37 9,472
P At curtain wall (R16.8) 58 221 0.84 49 1% 1,282 74,356 221 0.84 49 2% 1,282 74,356
— At steel stud 1280 5.2.9 0.53 676 14% $ -Is - 5.2.10 0.30 385 13% $ -|'s -
At curtain wall 290 included in clear wall 0% $ -1$ - | included in clear wall 0% $ -1 $ -
- -
o SPIL;';TZ"L"' d"d"w EHDED 6942 53.10 028 1930 39% $ s - 5311 0.09 639 21% s -
E(: Glazing Transition Curtain-wall Jamb to Wall 55 5.3.10 0.19 11 0% $ -1 s - 53.11 0.10 5 0% $ -1 s -
& SunaigvalliambiReEel 55 5.6.6,5.45 0.22 12 0% $ s - 5.6.6,5.4.5 0.22 12 0% s s -
stud (Inside Corner)
o At steel stud 256 1SO-14863 0.75 192 4% $ -1 $ - 1SO-14863 0.75 192 6% $ -1 8 -
) |At Grade
At curtain wall 58 251 0.86 50 1% $ -1$ - 251 0.64 37 1% $ 33| $ 1,914
Outside Corners At Steel Stud Wall 187 5.6.5 0.20 37 1% $ -18 - 5.6.5 0.20 37 1% $ -1$ -
At Curtain Wall 37 included in clear wall 0% $ -18 - | included in clear wall 0% $ -1 $ -
At Spandrel 18 included in clear wall 0% $ -1 s - | included in clear wall 0% $ -1 s -
At Window 88 included in clear wall 0% $ -1 8 - | included in clear wall 0% $ -1 $ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 4981 100% $ 2,975,478 3080 100% $ 2,977,392
Overall Opague U-Value (W/m?K) 1.16 0.72
Effective R-Value (mZK/W) 0.86 1.40
_ ey Base Case 3: Split Insulated EIFS Steel Stud Case 3A: Improved EIFS + Spandrel
Tran sm Ittan ce Typ e (m2 or m) " Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference 2, ; Total Cost ($) Detail Reference 2 q Total Cost ($)
(W/m?K or W/mK) (W/K) Flow ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Split Insulated Steel Stud 512
Clear Wall Wall with EIFS (R-7.6 e.i. + 3768 (R7.6 é i- R-12) 0.34 1281 31% $ 550| $ 2,072,400 511(R-15e.i) 0.33 1243 37% $ 550 $ 2,072,400
R-12) T
Glazing Spandrel (R16.8) 530 213 1.16 615 15% 977 517,810 212 0.64 337 10% 1,048 555,440
Parapet At steel stud 256 5.5.3 0.45 115 3% 50 12,800 55.2 0.24 61 2% 181 46,336
P At curtain wall (R16.8) 58 224 0.76 44 1% 1,330 77,140 224 0.76 44 1% 1,330 77,140
Floor At steel stud 1280 5.2.18 0.13 169 4% $ -1 s - 5.2.17 0.02 28 1% $ -1 s -
— At curtain wall 290 included in clear wall 0% $ -1 $ - | included in clear wall 0% $ -1 8 -
o ;‘;’:2“3" d"d"w frame to 6942 532 024 1638 40% $ s - 5338 0.19 1347 40% $ -|s -
=
<{ |[Glazing Transition Curtain-wall Jamb to Wall 55 5.4.2 0.07 4 0% $ -1 8 - 54.1 0.09 5 0% $ -1 s -
Z - :
u CUED D WEE 55 5.6.6,5.4.5 022 12 0% $ s - 56.6,5.4.5 0.22 12 0% -|s -
O stud (Inside Corner)
(%] At Grade At steel stud 256 1SO-14863 0.75 192 5% - - none- estimate 0.95 243 % $ -1 $ -
At curtain wall 58 25.1 0.86 50 1% - - 251 0.64 37 1% $ 33 $ 1,914
Outside Corners At Steel Stud Wall 187 5.6.2 0.07 13 0% - - 5.6.1 0.08 14 0% $ -1 $ -
At Curtain Wall 37 included in clear wall 0% $ - - | included in clear wall 0% $ -1 s -
At Spandrel 18 included in clear wall 0% $ - - | included in clear wall 0% $ -1 $ -
At Window 88 included in clear wall 0% $ - - | included in clear wall 0% $ -1 s -
Area of Increased .
Wall Thickness At Interior Wall
Total 4133 100% $ 2,680,150 3371 100% $ 2,753,230
Overall Opague U-Value (W/m?K) 0.96 0.78
Effective R-Value (m?K/W) 1.04 1.27
E.2.6 | | J



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Large Institutional Building with 50% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 3768 6.2.2 (R-10 c.i.) 0.42 1583 21% $ 674| $ 2,539,632 6.2.4 (R-10 c.i.,, R-12) 0.29 1093 14% $ 691 $ 2,603,688
Glazing Spandrel (R16.8) 530 2.1.3 1.16 615 8% $ 977 $ 517,810 213 1.16 615 8% $ 977 $ 517,810
Parapet At concrete wall 256 6.5.3 0.78 199 3% $ -1s - 6.5.3 0.78 199 2% $ -1 8 -
P At curtain wall (R16.8) 58 221 0.84 49 1% $ 1,282 $ 74,356 221 0.84 49 1% $ 1,282 $ 74,356
- At concrete wall 1280 6.2.5 1.00 1274 17% $ -1 $ - 6.2.5 1.00 1274 16% $ -8 -
At curtain wall 290 included in clear wall $ -1 s - | included in clear wall $ -8 -
(PO AT RD 6942 6.3.3 0.50 3485 46% $ s - 6.3.3 065 4512 56% s -
concrete
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ -1 8 - 6.4.3 0.30 16 0% $ -1 8 -
Curtain wall jamb to
concrete (Inside Corner) 55 151 0.82 45 1% $ - - 151 0.82 45 1% $ -1 s -
At Grade At concrete wall 256 1SO-14863 0.75 192 3% $ -1 8 - 1SO-14863 0.75 192 2% $ -1 8 -
At curtain wall 58 251 0.86 50 1% $ -1 s - 251 0.640 37 0% $ 33| $ 1,914
Area of Increased .
\Wall Thickness At Interior Wall
Total 7506 100% $ 3,131,798 8031 100% $ 3,197,768
Overall Opague U-Value (W/m?>K) 1.75 1.87
Effective R-Value (m?K/W) 0.57 0.54

[ — Concrete Wall (R10) 6.2.2 (R-10 C.i.) $ $ 2,539,632 6.2.2 (R-10c.i) $ $ 2,539,632
Glazing Spandrel (R16.8) 530 212 0.64 337 5% $ 1,048] $ 555,440 216 0.64 339 5% $ 1,063| $ 563,390
Parapet At concrete wall 256 6.5.3 0.78 199 3% $ -1 $ - 6.5.3 0.78 199 3% $ -1$ -
P At curtain wall (R16.8 58 223 0.66 38 1% $ 1,282 $ 74,356 221 0.84 49 1% $ 1,282 $ 74,356
Floor At concrete wall 1280 6.2.5 1.00 1274 18% $ o - 6.25 1.00 1274 18% $ o -
At curtain wall 290 included in clear wall $ -1 s - | included in clear wall $ -1 8 -
unchpdowiamElio 6942 6.3.3 0.50 3485 48% $ -|s - 633 050 3485 48% $ -|s -
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ -1 $ - 6.4.3 0.30 16 0% $ -1 s -
Curtain wall jamb to o
(inside Corner) 55 151 0.82 45 1% $ -1 $ - 151 0.82 45 1% $ -1 s -
At Grade At concrete wall 256 1SO-14863 0.75 192 3% $ -1 $ - 1SO-14863 0.75 192 3% $ -1$ -
At curtain wall 58 25.1 0.86 50 1% $ -1 8 - 251 0.86 50 1% $ -1 $ -
Area of Increased .
Wall Thickness At Interior Wall
Total 7218 100% $ 3,169,428 7231 100% $ 3,177,378
Overall Opaque U-Value (W/m?K) 1.68 1.68
Effective R-Value (m?K/W) 0.60 0.59
E.2.7 | | J
e ] ﬂ
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— Concrete Wall (R10) 6.2.4 (R-10 C.i., R-12) 2,603,688  6.2.2 (R-10 c.i.) 2,539,632
Glazing Spandrel (R16.8) 530 212 0.64 337 4% 1,048 555,440 213 1.16 615 9% 977 517,810
Parapet At concrete wall 256 6.5.3 0.78 199 3% 47 12,032 6.2.19 0.46 116 2% 200 51,200
P At curtain wall (R16.8) 58 223 0.66 38 0% 1,282 74,356 221 0.84 49 1% 1,282 74,356
Floor At concrete wall 1280 6.2.5 1.00 1274 16% $ -1 8 - 6.2.19 0.46 582 9% 200 256,000
At curtain wall 290 included in clear wall $ -1 $ - | included in clear wall $ S -
Punch window frame to 6942 6.3.3 0.65 4512 58% $ s - 6.3.3 0.50 3485 52% s s -
concrete
Glazing Transition | Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ s - 6.4.3 030 16 0% $ s -
Curtain wall jamb to
concrete (Inside Corner) 55 151 0.82 45 1% $ -1 8 - 151 0.82 45 1% $ -1 s -
At Grade At concrete wall 256 1SO-14863 0.75 192 2% $ -1 8 - 6.2.19 0.46 116 2% $ 200| $ 51,200
At curtain wall 58 251 0.86 50 1% $ -1 $ - 251 0.86 50 1% $ -1$ -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 7755 100% 3,245,516 6657 100% 3,490,198
Overall Opague U-Value (W/m?K) 1.80 1.55
Effective R-Value (m?K/W) 0.55 0.65

Clear Wall Concrete Wall (R10) 3768 6.2.4 (R-10 c.i,, R-12) 0.29 1093 16% 691 2,603,688
Glazing Spandrel (R16.8) 530 212 0.64 337 5% 1,048 555,440
B At concrete wall 256 6.2.19 0.46 116 2% 200 51,200
P At curtain wall (R16.8) 58 223 0.66 38 1% 1,282 74,356
Floor At concrete wall 1280 6.2.19 0.46 582 8% 200 256,000
At curtain wall 290 included in clear wall $ -1 s -
Punch window frame to 6942 6.33 065 4512 66% $ s -
concrete
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.4 0.09 5 0% $ -1$ -
Curtain wall jamb to o - R
concrete (Inside Corner) 55 151 082 45 1% $ $
At Grade At concrete wall 256 6.2.19 0.46 116 2% $ 200 $ 51,200
At curtain wall 58 251 0.64 37 1% $ -1 $ -
Vision Triple Glazing Upcharge 2598
Area of Increased .
\Wall Thickness At Interior Wall
Total 6882 100% 3,591,884
Overall Opague U-Value (W/m?K) 1.60
Effective R-Value (m?K/W) 0.62
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Clear wall Concrete Wall (R10) 6.2.14 (R-10 C.i) S 2,954,112 6.2.15 (R-10 c.i) $ $ 2,954,112
Glazing Spandrel (R16.8) 530 2.1.3 1.16 615 9% $ 977] $ 517,810 2.1.3 1.16 615 16% $ 977] $ 517,810
Parapet At Concrete Wall 256 6.5.7 0.36 93 1% $ -1s - 6.5.7 0.36 93 2% $ -1 $ -
P At Spandrel (R16.8) 58 2.2.1 0.84 49 1% $ 1,282] $ 74,356 2.2.1 0.84 49 1% $ 1,.282] $ 74,356
Floor At Concrete Wall 1280 6.2.14 (R-10 c.i) 0.45 571 8% $ -1s - 6.2.15 (R-10 c.i) 0.32 412 10% $ -1 % -
At curtain wall 290 included in clear wall $ -1 $ - | included in clear wall $ -1$ -
(UG R AIATE D 6942 6.3.7 0.54 3770 54% $ s - 638 014 993 25% $ s -
concrete
Glazing Transition Curtain-wall Jamb to Wall 55 6.3.7 0.53 29 0% $ -1 8 - 6.3.8 0.14 8 0% $ -1 s -
Curtain wall jamb to
T (el i) 55 151 0.82 45 1% $ - - 151 0.82 45 1% $ -l s -
At Grade At Concrete Wall 256 1SO-14863 0.75 192 3% $ -1 8 - 1SO-14863 0.75 192 5% $ -1 $ -
At curtain wall 58 251 0.86 50 1% $ - 251 0.86 50 1% $ -1$ -
Area of Increased .
\Wall Thickness aiperogal
Total 6920 100% $ 3,546,278 3963 100% 3,546,278
Overall Opague U-Value (W/m?K) 1.61 0.92
Effective R-Value (m?K/W) 0.62 1.08

Clear Wall Concrete Wall 6.1.1 (R-15e.i) 3,364,824| 6.1.1 (R-15e.i) 3,364,824
Glazing Spandrel (R16.8) 530 213 1.16 615 14% 977 517,810 212 0.64 337 11% 1,048 555,440
parapet At Concrete Wall 256 6.5.1 0.40 102 2% 50 12,800 6.5.2 0.22 56 2% 181 46,336
P At curtain wall (R16.8) 58 221 0.84 49 1% 1,282 74,356 223 0.66 38 1% 1,282 74,356
Floor At Concrete Wall 1280 6.2.1 0.02 29 1% $ -Is - 6.2.1 0.02 29 1% $ -1 -
At curtain wall 290 included in clear wall $ o - | included in clear wall $ i -
Punch window frame to 6942 631 029 2027 47% $ -|s - 636 017 1173 38% $ -
concrete
Glazing Transition Curtain-wall Jamb to Wall 55 6.4.1 0.103 6 0% $ s - 6.4.1,5.4.3 0.04 2 0% $ 66( $ 3,630
Curtain wall jamb to o ~ R
S (S i) 55 6.4.1 0.103 6 0% $ $ 6.4.1,5.4.3 0.04 2 0% $ 66( $ 3,630
At Grade At Concrete Wall 256 1SO-14863 0.95 243 6% $ - 1SO-14863 0.95 243 8% $ -1 -
At curtain wall 58 251 0.86 50 1% $ - 251 0.64 37 1% $ 33
Area of Increased .
\Wall Thickness At Interior Wall
Total 4332 100% $ 3,969,790 3124 100% 4,048,216
Overall Opague U-Value (W/m?K) 1.01 0.73
Effective R-Value (m?K/W) 0.99 1.38
E.2.9 l | J
e ] l1
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: R Base Case 4: Pre-Cast Panel with Standard Details Case 4A: Pre-Cast Panel with Improved Spandrel
Transmittance Type (mzor m) re]) R Transmittance Heat Flow %Total Heat Unit Rate Total Cost (3) Bl Transmittance Heat Flow %Total Heat Unit Rate Total Cost ()
(W/m?K or W/mK) (WIK) Flow ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Clear Wall Concrete Wall 3768 6.2.7 0.47 1771 26% $ 544] $ 2,049,792 6.2.7 0.47 1771 27% $ 544] $ 2,049,792
Glazing Spandrel (R16.8) 530 2.1.3 1.16 615 9% $ 977] $ 517,810 212 0.64 337 5% $ 1,048] $ 555,440
P At Concrete Wall 256 6.5.6 0.58 148 2% $ -1 s - 6.5.6 0.58 148 2% $ -1s -
arapet At curtain wall 58 221 084 49 1% $ 1282] % 74,356 2.1.2 0.64 37 1% $ 1282 $ 74,356
~ Froor At Concrete Wall 1280 6.2.7 0.38 483 7% $ -1 s - 6.2.7 0.38 483 7% $ -1s -
o At curtain wall 290 included in clear wall $ -1 s - | included in clear wall $ -1 $ -
o RCR R 0 - - BCR R 0 - -
T 5;:;22’:"‘10"" LIS 6942 6.33 050 3485 51% $ $ 633 0.50 3485 53% $ $
<
E Glazing Transition Curtain-wall Jamb to Wall 55 6.4.3 0.30 16 0% $ -1 s - 6.4.3 0.30 16 0% $ -1 s -
O Curtain wall jamb to o ~ R o R R
g} T (ST GoE) 55 151 0.82 45 1% $ $ 151 0.82 45 1% $ $
Atcrade At Concrete Wall 256 1SO-14863 0.75 192 3% $ -1 s - 1SO-14863 0.75 192 3% $ -1s -
At curtain wall 58 25.1 0.86 50 1% $ -1s - 251 0.86 50 1% $ -1 s -
Area of Increased .
Wall Thickness At Interior Wall
Total 6853 100% $ 2,641,958 6563 100% $ 2,679,588
Overall Opague U-Value (W/m?K) 1.59 1.53
Effective R-Value (mZK/W) 0.63 0.65
: ey Case 4B: Sandwich Panel (Poor) Case 4C: Improved Sandwich Panel
Transmittance Typ € (m®or m) : Transmittance Heat Flow %Total Heat Unit Rate P Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference 2 N Total Cost ($) Detail Reference 2 q Total Cost ($)
(W/m?K or W/mK) (W/K) Flow ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Clear Wall Concrete Wall 3768 6.2.9 1.17 4409 34% $ 825 $ 3,108,600 6.2.8 0.45 1696 52% $ 825] $ 3,108,600
Glazing Spandrel (R16.8) 530 2.1.3 1.16 615 5% $ 977 $ 517,810 2.1.3 1.16 615 19% $ 977] $ 517,810
S At Concrete Wall 256 6.5.6 0.58 148 1% $ -1s - 654 0.65 166 5% $ -1s -
2 At curtain wall 58 2.2.1 0.84 49 0% $ 1,282] $ 74,356 2.2.1 0.84 49 2% $ 1,282] $ 74,356
Floor At Concrete Wall 1280 6.2.9 0.15 187 1% $ -1s - 6.2.8 0.21 262 8% -1s -
8 At curtain wall 290 included in clear wall $ -1 $ - | included in clear wall -1 $ -
= E;‘:;’;“"e""df’w frame to 6942 6.3.4 1.06 7359 56% $ -|s - 635 0.05 333 10% $ -|s -
azing lransition urtain-wall Jamb to Wal 3. 8 0 - - .3, . 0 - -
é Glazing Transiti Curtain-wall Jamb to Wall 55 6.3.4 1.06 58 0% $ $ 6.3.5 0.05 3 0% $ $
L - -
O G U @ 55 6.55 088 49 0% $ s - 635 0.05 3 0% $ -|s -
%) concrete (Inside Corner)
At Grade At Concrete Wall 256 1SO-14863 0.75 192 1% $ -1s - 6.7.3 0.21 54 2% $ -1s -
At curtain wall 58 251 0.86 50 0% $ -1 $ - 251 0.86 50 2% $ -1 $ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 13114 100% $ 3,700,766 3230 100% $ 3,700,766
Overall Opague U-Value (W/m?K) 3.05 0.75
Effective R-Value (m?K/W) 0.33 1.33
E.2.10  Lis
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3.0 LOW AND MID-RISE MULTI-UNIT RESIDENTIAL BUILDING
(MURB) - 30% Window to Wall Ratio

E.3.i I‘,‘. A
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Low and Mid-Rise Multi-Unit Residential Building (MURB) - 30% Window to Wall Ratio

E.3.1

Building Specifications

Gross Floor Area (sq ft) 51,200
No. of Floors 4
Window to Wall Ratio 30%

i Refer to Page C.6 in
Performance Characteristics Appendix C

Typical of a wood

Notes frame MURB
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.3.1 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 1: Wood Construction

Scenario 1: Wood Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs " v q 9y a vy
Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
Case (ekWh/m?) Savings (yrs) (ekWh/m?) Savings (yrs) ) Savings (yrs)
e e el — Percent Electricity | Natural Gas Electricity | Natural Gas Electricity | Natural Gas
(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only); R-13 + R- 0.29 - - - - 185 - - - - 192 - - - - - - - - -
7.5c.i.
NECB 2011 Zone 5 (Assembly 0.28 _ _ _ _ 185 _ _ _ _ 192 _ _ _ _ _ _ _ _ _
Only)
ASHRAE 90.1-2010 Zone 7
(Assembly Only); R-13 + R- 0.29 - - - - - - - - - - - - - - 225 - - - -
7.5c.i.
NECB 201 Zone 7A (Assembly 0.21 . _ _ _ . . ~ ~ ~ ~ ~ . . . 224 . _ _ _
Only)
Wood-frame Assembly with R-
19 batt interior insulation
assumed by ASHRAE 90.1- 0.38 - - - - 186 - - - - 194 - - - - 227 - - - -
2010; 75% Cavity, 21% Studs,
Plates, Sills, 4% Headers
Wood-frame Assembly with R-
19 batt insulation + R-5 c.i.
assumed by ASHRAE 90.1- 0.27 - - - - 185 - - - - 192 - - - - 225 - - - -
2010; 75% Cavity, 21% Studs,
Plates, Sills, 4% Headers
Base Case 1: Interior
Insulated Assembly 0.59 - $ 443813 - - 189 - - - - 197 - - - - 232 - - - -
stf ;ﬁ‘gM"'e e (R 054 9% $ 503913 60,100 14% 188 0.60 ©00) | 25| 236 196 0.69 0.00 5 204 | 205 231 1.01 0.01 s 433|139
giafe,;_ ?;M"'e el 048 18% s 519918 76,105 17% 187 121 ©00) | 515| 148 195 1.39 0.00 5 503 | 128 230 205 0.02 s 875 | 87
Case 1C: More Insulation; R- o o
Tl 0.46 22% $ 535923 92,110 21% 187 1.46 (0.00) [ 620 | 149 195 1.67 0.00 $ 712 129 230 246 0.02 $ 1,052 88
Case 1D: More Insulation; R-5
e.i. + R-19 & Improved Details 0.42 22% $ 503,913 - 0% 187 1.48 (0.00) S 628 0 194 1.68 0.00 $ 77 0 228 247 0.03 $ 1,058 0
(compared to case 1A)
Z?sf.::;e 2 Wooddnfill; R-5 | 4 g - $ - - - 190 (0.98) 0.00 $ @) o 198 (1.12) ©00) |8 @) o 234 (1.64) ©o1) |s 9| o
(CEED 2 B Ml 0.57 16% $ 72,618 72,618 - 188 1.19 (0.00) $ 508 | 143 197 137 0.00 $ 583 | 125 232 2.00 0.01 $ 854 85
Improved Details
E.3.2 i
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Table E.3.2 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 2: Steel Construction

Scenario2: Steel Construction

Vancouver

Summerland

Prince George

Base Case 1: Standard Steel

broken balconies & parapet; R-
15e.i.

Framed Assemblies + 093 - $ 1,062,150 | $ - - 193 (4.23) 0.00 $ (1802 - 202 @.77) (000) [$ (2034 239 (6.87) (0.02) (2.927)
Details; R-10 e.i. + R-12

Case 1A: Improved Details;

ATy (NEMEE, il 0.53 43% $ 1045854 | § (16,296) 2% 188 493 (000) |$ 2102 0 196 558 0.00 $ 2379 231 8.06 0.02 3,436

Table E.3.3 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 3: Concrete Construction

Scenario3: Concrete Construction

Vancouver

Summerland

Prince George

Base Case 1: Standard

Concrete Assemblies + 1.48 . $ 980670 |$ - - 201 (12.25) 000 |s G2an| - 210 (13.56) ©00) |s (5776 251 (19.19) (0.06) (8,183)
Details; R-10 c.i.

Case 1A: Pre-Cast with

Thermally Broken Balconies; R-| ~ 0.91 39% | 898,899 | § @y 8% 192 8.39 ©00) |s 3s74| o 201 9.20 000 |§ 3920 238 12.92 0.04 5,508
10 ci.

Gz 1) SlieE CoaEe 1.29 13% $ 992310 | § 11,640 1% 198 280 ©00) |$ 1195| 10 207 3.06 0.00 s 1302 247 427 0.02 1,821
with More Insulation
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Overall U-values and Construction Costs for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 1: Wood Construction

Wood Wall 711 $ $ 443,775 712 $ $ 501,975.00
Roof Intersection At Wood Wall 151 7.4.2 0.03 5 1% $ -1 8 - 742 0.05 8 1% $ -1 8 -
At Wood Wall 211 7.21 0.12 26 3% $ -18 - 7.21 0.08 18 2% $ o -
At Intersection of
Floor Cantilevered Balcony 44 723 0.14 6 1% $ -8 - 7.2.3 0.13 6 1% $ -1$ -
At Balcony Door 88 723 0.14 13 1% $ -1's - 723 0.13 12 2% $ -[s -
Parallel to Balcony 141 7.21 0.12 17 2% $ -1 8 - 7.21 0.08 12 2% $ o -
Glazing Intersection To window and doors 1131 732 0.24 271 31% $ -1 8 - 732 0.24 271 35% $ -1 8 -
Cantilevered Wall At Bay windows 51 725 0.06 3 0% -18 38 725 0.06 3 0% $ 38| $ 1,938
At grade At Wall 128 1SO 14683 0.65 83 10% - - 1SO 14683 0.65 83 11% - -
At Door 20 1SO 14683 0.65 13 2% - - 1SO 14683 0.65 13 2% - -
Corners Inside 181 1SO 14683 0.00 0 0% - - 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 5 1% - - 7.51 0.04 8 1% - -
Area of Increased
(Wall Thickness
Total 864 100% 443,813 783 100% $ 503,913
Overall Opaque U-Value (W/m’K) 0.59 0.54
Effective R-Value (m*K/W) 1.68 1.86

Clear Wall Wood Wall 713 $ $ 517,980 713 $ $ 533,985.00
Roof Intersection At Wood Wall 151 742 0.05 8 1% $ -18 - 7.4.2 0.06 9 1% $ -1 8 -
At Wood Wall 211 7.21 0.08 17 2% $ -1s - 7.21 0.08 16 2% $ -18 -
At Intersection of
Floor Cantilevered Balcony 44 723 0.13 6 1% $ -1$ - 723 0.12 5 1% $ -1 8 -
At Balcony Door 88 723 0.13 12 2% $ -18 - 723 0.12 10 1% $ -1 8 -
Parallel to Balcony 141 7.21 0.08 11 2% $ -1s - 7.21 0.08 11 2% $ B -
Glazing Intersection To window and doors 1131 732 0.24 271 38% $ -1$ - 7.3.2 0.24 271 40% $ -1 8 -
Cantilevered Wall At Bay windows 51 725 0.06 3 0% $ 38| $ 1,938 725 0.04 2 0% $ 38| $ 1,938
At grade At Wall 128 1SO 14683 0.65 83 12% - - 1SO 14683 0.65 83 12% - -
At Door 20 1SO 14683 0.65 13 2% - - 1SO 14683 0.65 13 2% - -
Corners Insit{e 181 1SO 14683 0.00 0 0% - - 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 5 1% - - 751 0.04 8 1% - -
Area of Increased
(Wall Thickness
Total 705 100% 519,918 676 100% 535,923
Overall Opaque U-Value (W/m?K) 0.48 0.46
Effective R-Value (m*K/W) 2.06 2.15
E.3.4 s
A
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Clear Wall Wood Wall 71.2 $ $ 501,975 713
Roof Intersection At Wood Wall 151 742 0.05 8 1% $ -1 8 - 741 0.05 8 1% -
At Wood Wall 211 722 0.06 12 2% $ -1s - 771 0.23 49 5% -
B é;:‘é;’jzgz’g;;ny 44 723 0.13 6 1% $ -|s - estimate 0.80 35 4% $ $ -
At Balcony Door 88 7.23 0.13 12 2% $ -1 % - estimate 0.80 70 7% $ $ -
Parallel to Balcony 141 722 0.06 8 1% $ -1$ - i 0.80 113 11% $ $ -
Glazing Intersection To window and doors 1131 731 0.10 113 19% $ -1$ - 732 0.24 271 27% $ $ -
Cantilevered Wall At Bay windows 51 725 0.06 3 0% $ 38| $ 1,938 1SO 14683 0.15 8 1% -
At grade At Wall 128 1SO 14683 0.65 83 14% - - 1SO 14683 0.65 83 8% -
At Door 20 1SO 14683 0.65 13 2% - - 1SO 14683 0.65 13 1% -
— Inside 181 1SO 14683 0.00 0 0% N - 1SO 14683 0.00 0 0% -
Outside 225 751 0.04 5 1% N - 751 0.04 8 1% B
Area of Increased
(Wall Thickness
Total 611 100% 503,913 993 100%
Overall Opaque U-Value (W/mK) 0.42 0.68
Effective R-Value (m’K/W) 2.38 1.47

Wood Wall 713
Roof Intersection At Wood Wall 741
At Wood Wall 211 771 0.23 49 6% - -
Floor é;'nrgzr‘f:r"e'fg;fcmy 44 estimate 022 10 1% $ 266| $ 11,704
At Balcony Door 88 estimate 0.22 19 2% $ 266 $ 23,408
Parallel to Balcony 141 estimate 0.22 31 4% $ 266 $ 37,506
Glazing Intersection To window and doors 1131 732 0.24 271 33% $ -1 8 -
At Bay windows 51 1SO 14683 0.15 8 1% - -
At Wall 128 1SO 14683 0.65 83 10% - -
At Door 20 1SO 14683 0.65 13 2% - -
Inside 181 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 8 1% - -
Area of Increased
(Wall Thickness
Total 834 100% 72,618
Overall Opaque U-Value (W/m’K) 0.57
Effective R-Value (m*K/W) 1.74
E.3.5
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Overall U-values and Construction Costs for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 2: Steel Construction

Clear Wall Steel Stud Wall 1455 5.1.7 (R-10 e.i., R-12) 0.35 509 38% $ 730] $ 1,062,150 | 5.1.17 (R-15e.i.) 0.35 509 66% $ 690| $ 1,003,950.00
Parapet Parapet at Stud Wall 151 5.5.6 0.77 116 9% $ -1s - 5.5.12 0.09 14 2% $ 200] $ 30,200.00
At Steel Stud Wall 211 5.2.21 0.05 11 1% $ -18 - 5.2.21 0.07 15 2% $ -1 8 -
(ST S WD 44 525 1.06 47 3% $ s - 5215 020 9 1% $ 266| $ 11,704.00
w/Balcony
Floor At Sliding Door 88 813 113 99 7% $ -1s - 8.1.8,5.2.15 0.60 53 7% $ -
Parallel to Balcony 141 525 1.06 150 11% $ - estimate 0.22 31 4% $ -
A - Window/Door Frame to o, ~ R o R R
Glazing Transition Steel Stud Wall 1131 534 0.23 260 19% $ $ 533 0.1 10 1% $ $
Cantilevered Wall At Bay windows 51 ISO 14683, estimate 0.40 20 2% 1SO-14863 0.20
hrocmn At Wall 128 1SO 14683 0.65 83 6% $ -1 8 - 1SO-14863 0.65 13 2% $ -1 8 -
9 At Door 20 1SO 14683 0.65 13 1% $ -1$ - 251 0.86 17 2% $ -18 -
RS Inside 181 5.6.5 0.05 9 1% $ -1 8 - 5.6.5 0.06 68 9% $ -1 8 -
Outside 225 5.6.5 0.17 38 3% $ -1 s - 5.6.5 0.17 31 4% $ -1 8 -
Area of Increased
(Wall Thickness
Total 1356 100% 1,062,150 769 100% 1,045,854
Overall Opaque U-Value (W/mK) 0.93 0.53
Effective R-Value (m*K/W) 1.07 1.56
E.3.6 L
e “ '1
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Overall U-values and Construction Costs for Low and Mid-Rise MURB with 30% Window to Wall Ratio. Scenario 3: Concrete Construction

Concrete Wall (R10) 6.2.2 (R-10c.i.) $ $ 980,670 6.2.7 $ 856,995.00
Parapet At Concrete Wall 151 6.5.3 0.78 117 5% $ $ - 5.5.12 0.09 14 1% $ 200] $ 30,200.00
At Concrete Wall 488 6.2.5 1.00 486 22% $ $ - 6.2.7 0.38 184 14% $ -1 8 -
At Intersection of o, o
Floor Cantilevered Balcony 44 525 1.07 47 2% $ $ - 5.2.15 0.42 18 1% $ 266| $ 11,704.00
At Sliding Door 88 8.1.3 1.13 99 5% $ $ - 8.1.8,52.15 0.60 53 4% $ o -
Parallel to Balcony 141 estimate 0.70 99 5% $ $ - estimate 0.70 99 7% $ -1 8 -
q e Window/Door Frame to o . o
Glazing Transition Concrete Wall 1131 6.3.3 0.50 568 26% $ $ - estimate, 5.3.3 0.11 124 9% $ -1 % -
Cantilevered Wall At Bay windows 51 1SO 14683, estimate 0.40 20 1% - | ISO 14683, estimate 0.40 20 2% - -
At grade At Concrete Wall 82 1SO-14863 0.75 62 3% - 251 0.86 70 5% - -
9 At door 20 251 0.86 17 1% - 25.1 0.86 17 1% - -
Corners Inside Corner 181 1SO-14863 0.00 0 0% - 1SO-14863 0.00 0 0% - -
Outside Corner 225 1SO-14863 0.15 34 2% - 1SO-14863 0.15 34 3% - -
Area of Increased
Wall Thickness
Total 2160 100% $ 980,670 1318 100% 898,899
Overall Opaque U-Value (W/mK) 1.48 0.91
Effective R-Value (mK/W) 0.67 1.10

Concrete Wall (R10) 6.2.4 (R-10 c.i.) $ $ 992,310
Parapet At Concrete Wall 151 6.5.3 0.78 117 6% $ $ -
At Concrete Wall 488 6.2.5 1.00 486 26% $ $ -
At Intersection of o
Floor Cantilevered Balcony 44 525 107 47 3% $ $ 3
At Sliding Door 88 included in clear wall 0 0% $ $ -
Parallel to Balcony 141 estimate 0.70 99 5% $ $ -
q - Window/Door Frame to N
Glazing Transition Concrete Wall 1131 6.3.3 0.50 568 30% $ $ -
Cantilevered Wall At Bay windows 51 1ISO 14683, estimate 0.40 20 1% -
At Concrete Wall 82 1SO-14863 0.75 62 3% -
At grade At door 20 251 0.86 17 1% -
Inside Corner 181 1SO-14863 0.00 0 0% -
[CEHE Outside Corner 225 1S0-14863 0.15 34 2% -
Area of Increased
(Wall Thickness
Total 1871 100% $ 992,310
Overall Opaque U-Value gWImzK) 1.29
Effective R-Value (m’K/W) 0.78
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4.0 LOW AND MID-RISE MULTI-UNIT RESIDENTIAL BUILDING
(MURB) - 50% Window to Wall Ratio

E.4.i I‘,‘. A
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Low and Mid-Rise Multi-Unit Residential Building (MURB) - 50% Window to Wall Ratio

E.4.1

Building Specifications

Gross Floor Area (sq ft) 51,200
No. of Floors 4
Window to Wall Ratio 50%

N Refer to Page C.6 in
Performance Characteristics Appendix C

Typical of a wood

Notes frame MURB
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.4.1 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 1: Wood Construction

Scenario 1: Wood Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs " v q 9y a vy
Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
Case (ekWh/m?) Savings | (yrs) (ekWh/m?) Savings | (yrs) ) Savings | (yrs)
R e PR e Percent Electricity | Natural Gas Electricity | Natural Gas Electricity | Natural Gas
(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only); R-13 + R- 0.29 - - - - 189 - - - - 197 - - - - - - - - -
7.5c.i.
NECB 201 Zone 5 (Assembly 0.28 _ _ _ _ 189 _ _ _ _ 197 _ _ _ _ _ _ _ _ _
Only)
ASHRAE 90.1-2010 Zone 7
(Assembly Only); R-13 + R- 0.29 - - - - - - - = = = = = s s 232 s - - -
7.5c.i.
NECB 201 Zone 7A (Assembly 0.21 . _ _ _ . . ~ ~ ~ ~ ~ . . . 231 . _ _ _
Only)
Wood-frame Assembly with R-
19 batt interior insulation
assumed by ASHRAE 90.1- 0.38 - - - - 190 - - - - 198 - - - - 234 - - - -
2010; 75% Cavity, 21% Studs,
Plates, Sills, 4% Headers
Wood-frame Assembly with R-
19 batt insulation + R-5 c.i.
assumed by ASHRAE 90.1- 0.27 - - - - 189 - - - - 197 - - - - 232 - - - -
2010; 75% Cavity, 21% Studs,
Plates, Sills, 4% Headers
Base Case 1: Interior
Insulated Assembly 0.76 - 332,183 - - 193 - - - - 202 - - - - 239 - - - -
gfsf ;ﬁ‘gM"'e e (R 071 7% 377,643 45,460 14% 193 046 ©00) | 196 | 232 201 0.52 0.00 5 21| 206 239 0.75 0.00 s 319 | 142
giafe,;_ ?‘QM"'e D R | R 14% 389,622 57,439 17% 192 088 ©00) | 375| 153 201 0.99 0.00 5 423| 136 238 144 0.00 s 61| o4
Case 1C: More Insulation; R- o o
Tl m 0.64 16% 401,601 69,418 21% 192 1.03 (0.00) [ 439 | 158 200 147 0.00 $ 497 | 140 238 1.69 0.01 $ 721 96
Case 1D: More Insulation; R-5
e.i. + R-19 & Improved Details 0.53 24% 377,643 - 0% 191 1.36 (0.00) S 579 0 200 155 0.00 $ 659 0 236 2.26 0.02 S 965 0
(compared to case 1A)
Base Case 2: Wood-Infill
(Detail 9.2); R-5 6.1 + R19 0.89 - - - - 194 (1.23) 0.00 $ (522) - 203 (1.37) (0.00) $ (583) - 241 (1.96) (0.00) $ (836) -
(D 2 WERE A it 0.80 10% 72,618 - 194 0.83 (0.00) $ 355 | 205 202 0.93 0.00 $ 396 | 184 240 133 0.00 $ 566 | 128
Improved Details
E4.2 i
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Table E.4.2 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 2: Steel Construction

Scenario 2: Steel Construction Vancouver Summerland Prince George

Base Case 1: Standard Steel

Framed Assemblies + 115 - $ 794970 0 - 197 (3.87) 0.00 s (1647 - 206 (4.29) (000 |$ (1826) - 245 (6.08) 002 |8 (259) -
Details; R-10 e.i. + R-12

Case 1A: Improved Details;
exterior Insulation, thermally
broken balconies & parapet; R-
15e.i.

0.63 46% $ 781,914 | § (13,056) 2% 192 4.96 (0.00) $ 2,113 0 200 5.52 0.00 $ 2,353 0 237 7.88 0.03 $ 3,360 0

Table E.4.3 - Cost Benefit Analysis Summary for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 3: Concrete Construction
Scenario 3: Concrete Construction Vancouver Summerland Prince George

Base Case 1: Standard
Concrete Assemblies 1.93 - $ 4123983 0 - 204 (10.99) 0.00 $  (4,681) - 214 (12.05) (0.00) $  (5135) - 256 (16.95) (0.09) $  (7,231) =
+ Details; R-10 c.i.

Case 1A: Pre-Cast with
Thermally Broken Balconies; R- 0.97 50% $ 4,228,001 | $ 104,017 3% 195 8.99 (0.00) $ 3,828 27 204 9.82 0.00 $ 4,185 25 242 13.77 0.08 $ 5,875 18
10c.i.

E4.3 n:
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Overall U-values and Construction Costs for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 1: Wood Construction

Clear Wall Wood Wall 1089 711 0.29 316 38% $ 305]| $ 332,145 71.2 0.24 261 34% $ 345( $ 375,705.00
Roof Intersection At Wood Wall 94 742 0.03 3 0% $ -18 - 7.4.2 0.05 5 1% $ -1 -
At Wood Wall 40 7.21 0.12 5 1% $ -1s - 7.21 0.08 3 0% $ -1s -
At Intersection of
Floor Cantilevered Balcony 44 723 0.14 6 1% $ -1$ - 723 0.13 6 1% $ -1 8 -
At Balcony Door 88 723 0.14 13 2% $ -18 - 723 0.13 12 2% $ -1$ -
Parallel to Balcony 141 7.21 0.12 16 2% $ -1s - 7.21 0.06 9 1% $ -1s -
Glazing Intersection |  To window and doors 1834 732 0.20 367 44% $ -1 - 732 0.20 367 48% $ -1 8 -
Cantilevered Wall At Bay windows 51 725 0.06 3 0% -1$ 38 725 0.06 3 0% $ 38| § 1,938
At grade At Wall 118 1SO 14683 0.65 77 9% - - 1SO 14683 0.65 77 10% - -
9 At Door 30 1SO 14683 0.65 20 2% - - 1SO 14683 0.65 20 3% - -
Corners Inside 181 1SO 14683 0.00 0 0% - - 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 4 0% - - 751 0.04 8 1% - -
Area of Increased
Wall Thickness
Total 829 100% 332,183 770 100% 377,643
Overall Opaque U-Value (W/m?K) 0.76 0.71
Effective R-Value (m*K/W) 1.31 1.41

Wood Wall 713 $ $ 387,684 713 $ $ 399,663.00
Roof Intersection At Wood Wall 94 7.4.2 0.05 5 1% $ -1 8 - 742 0.06 6 1% $ -1 $ -
At Wood Wall 40 7.21 0.08 3 0% $ -18 - 7.21 0.08 3 0% $ -1$ -
At Intersection of o o
Floor Ty 44 723 0.13 6 1% $ -1$ - 723 0.12 5 1% $ 18 -
At Balcony Door 88 723 0.13 12 2% $ -1s - 723 0.12 1% $ -1s -
Parallel to Balcony 141 7.21 0.08 11 2% $ -1 8 - 7.21 0.08 2% $ -1 s -
Glazing Intersection To window and doors 1834 732 0.20 367 51% $ -8 - 7.3.2 0.20 367 53% $ -1 s -
Cantilevered Wall At Bay windows 51 725 0.06 3 0% $ 38| $ 1,938 725 0.04 2 0% $ 38| 8 1,938
At grade At Wall 118 1SO 14683 0.65 77 11% - - 1SO 14683 0.65 77 11% - -
9 At Door 30 1SO 14683 0.65 20 3% - - 1SO 14683 0.65 20 3% - -
Corners Inside 181 1SO 14683 0.00 0 0% - - 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 4 1% - - 7.51 0.04 8 1% - -
Area of Increased
(Wall Thickness
Total 714 100% 389,622 693 100% $ 401,601
Overall Opaque U-Value (W/mK) 0.66 0.64
Effective R-Value (m*K/W) 1.53 1.57
E4.4  Liss
e “ ﬂ
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Clear Wall Wood Wall 71.2 $ $ 375,705 713
Roof Intersection At Wood Wall 94 742 0.05 5 1% $ -18 - 741 0.05 5 0% $ -
At Wood Wall 40 722 0.06 2 0% $ -1s - 771 0.23 9 1% -
At Intersection of .
Floor Cantilevered Balcony 44 723 0.13 6 1% $ -1$ - estimate 0.80 35 4% $ -
At Balcony Door 88 7.23 0.13 12 2% $ -1 % - estimate 0.80 70 7% $ -
Parallel to Balcony 141 7.21 0.06 9 2% $ -1$ - i 0.80 113 12% $ -
Glazing To window and doors 1834 731 0.10 183 32% $ -s - 732 020 367 38% $ -
Intersection
Cantilevered Wall At Bay windows 51 725 0.06 3 1% $ 38| $ 1,938 1SO 14683 0.15 8 1% $ -
AR At Wall 118 1SO 14683 0.65 77 13% - - 1SO 14683 0.65 77 8% -
9 At Door 30 1SO 14683 0.65 20 3% - - 1SO 14683 0.65 20 2% -
S Inside 181 1SO 14683 0.00 0 0% - - 1SO 14683 0.00 0 0% -
Outside 225 7.5.1 0.04 4 1% - - 7.51 0.04 8 1% -
Area of Increased
Wall Thickness
Total 582 100% $ 377,643 972 100%
Overall Opaque U-Value (W/mK) 0.53 0.89
Effective R-Value (mK/W) 1.87 1.12

Clear Wall Wood Wall 713
Roof Intersection At Wood Wall 741
At Wood Wall 40 7.71 0.23 9 1% - -
At Intersection of " o
Floor Conliovianer iy 44 estimate 0.22 10 1% $ 266| $ 11,704
At Balcony Door 88 estimate 0.22 19 2% $ 266] $ 23,408
Parallel to Balcony 141 estimate 0.22 31 4% $ 266] $ 37,506
Glazing Intersection To window and doors 1834 732 0.24 440 50% $ -1s -
Cantilevered Wall At Bay windows 51 1SO 14683 0.15 8 1% - -
At Wall 118 1SO 14683 0.65 77 9% - -
At Door 30 1SO 14683 0.65 20 2% - -
Inside 181 1SO 14683 0.00 0 0% - -
Outside 225 751 0.04 8 1% - -
Area of Increased
Wall Thickness
Total 877 100% $ 72,618
Overall Opaque U-Value (W/mK) 0.80
Effective R-Value (m’KIW) 1.24
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Overall U-values and Construction Costs for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 2: Steel Construction

Clear Wall Steel Stud Wall 1089 5.1.7 (R-15e.i,, R-12) 0.31 338 27% $ 730| $ 794,970 5.1.17 (R-15e.i.) 0.35 381 56% $ 690| $ 751,410.00
Parapet Parapet at Stud Wall 94 5.5.6 0.77 72 6% $ -18 - 55.12 0.09 9 1% $ 200] $ 18,800.00
At Steel Stud Wall 40 5.2.21 0.05 2 0% $ -1s - 5221 0.07 3 0% $ -1s -
At Intersection of
Foor Cantilevered Balcony 44 525 1.06 47 4% $ -1$ - 5215 0.22 10 1% $ 266| $ 11,704.00
At Balcony Door 88 8.1.3 0.70 62 5% $ -1s - 8.1.8,5.2.15 0.31 27 4% $ -
Parallel to Balcony 141 525 1.06 150 12% $ -1$ - estimate 0.22 31 5% $ -
g . Window/Door Frame to
Glazing Transition Steel Stud Wall 1834 5.3.4 0.23 422 34% $ -1$ - 533 0.11 10 1% $ -1 % -
Cantilevered Wall At Bay windows 51 1SO 14683, estimate 0.40 20 2% $ -1 8 - 1SO-14863 0.20 28 4% $ -1$ -
At grade At Wall 118 1SO 14683 0.65 77 6% - - 1SO-14863 0.65 20 3% - -
9 At Door 30 1SO 14683 0.65 20 2% - - 2541 0.86 26 4% - -
Corners Inside 181 5.6.5 0.05 9 1% - - 5.6.5 0.06 110 16% - -
Outside 225 5.6.5 0.17 38 3% - - 5.6.5 0.17 31 4% - -
Area of Increased
Wall Thickness
Total 1256 100% $ 794,970 684 100% $ 781,914
Overall Opaque U-Value gWImzK) 1.15 0.63
Effective R-Value (m’K/W) 0.87 1.59

Overall U-values and Construction Costs for Low and Mid-Rise MURB with 50% Window to Wall Ratio. Scenario 3: Concrete Construction

Concrete Wall (R10) 6.2.2 (R-10 c.i.) $ $ 733,986 6.2.7 $ 641,421.00
Parapet At Concrete Wall 94 6.5.3 0.78 73 3% $ -1 8 - 5.5.12 0.09 9 1% $ 200| $ 18,800.00
At Concrete Wall 40 6.2.5 1.00 40 2% $ -1s - 6.2.7 0.38 15 1% $ -1s -
At Intersection of o o
Cantilevered Balcony 44 525 1.07 47 2% $ -1$ - 8.1.8,5.2.15 0.31 14 1% $ 266| $ 11,704.00
Glooy At Sliding Door 88 8.1.3 0.70 62 3% $ -1s - 8.1.8,5.2.15 0.31 27 3% $ -|s -
Parallel to Balcony 141 estimate 0.70 99 5% $ -1 8 - estimate 0.70 99 9% $ -1 8 -
Window/Door Frame to o . o
Concrete Wall 1834 6.3.3 0.50 921 44% $ -1 8 - estimate, 5.3.3 0.1 202 19% $ -1 8 -
At Bay windows 51 1SO 14683, estimate 5.07 259 12% - - | 1ISO 14683, estimate 0.40 20 2% - -
At Concrete Wall 118 1SO-14863 0.75 89 4% - - 251 0.86 101 10% - -
At door 30 251 0.86 26 1% - - 251 0.86 26 2% - -
Inside Corner 181 1SO-14863 0.00 0 0% - - 1SO-14863 0.00 0 0% - -
Outside Corner 225 1SO-14863 0.15 34 2% - - 1SO-14863 0.15 34 3% - -
Area of Increased
(Wall Thickness
Total 2105 100% $ 4,123,983 1058 100% $ 4,228,001
Overall Opaque U-Value (W/mK) 1.93 0.97
Effective R-Value (m*K/W) 0.52 1.03

E46  Ligs
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5.0 HIGH RISE MULTI-UNIT RESIDENTIAL BUILDING (MURB) —
40% Window to Wall Ratio
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High Rise Multi-Unit Residential Building (MURB) - 40% Window to Wall Ratio
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Building Specifications

Gross Floor Area (sq ft) 300,000
No. of Floors 30
Window to Wall Ratio 40%

Refer to Page C.8 in

Performance Characteristics Appendix C

Representative of

Notes point tower
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.5.1 - Cost Benefit Analysis Summary for High Rise MURB with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel sections) Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) - Savings I ekWh/m?) L Savings T ekWh/m w Savings T
g Reduction Absolute Incremental Percent ( ) Electricity | Natural Gas g (yrs) ¢ ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas d (vrs)
Wy Increase (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m?) (ekWh/m?) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : ; : : 8 : : : : =3 : : : : : : : : :
gEE)B AL A0 B (sl 0.28 23% $ 153,222 185 1.02 ©00) |$  2542| 60 192 115 ©00) | 2857| 54 . . . . .
ASHRAE 90.1-2010 Zone 7
(Assembly Only) e © - - - ° - © - - 22 - - © -
gﬁli)B A0 o YA (PesEiily 0.21 42% - $ 153,222 - - - - - - - - 224 3.04 0.05 $  7615| 20
Easccasgiisiardad 095 - 4,474,087 - - 193 - - - - 201 - - - - 238 - - - -
Assemblies + Details
Case 1A: More Insulation for
Stud Wall; R-20 e.i. + R-12, Usi- 0.91 4% 4,621,655 | $ 147,568 3% 192 051 000) |$ 1278| 115 201 057 0.00 $  1420| 104 237 0.81 ©o00) |$ 2008 73
0.28
Case 1B: Improved Details;
exterior Insulation, thermally 0.60 3% 4,618,663 | $ 144,576 3% 189 4.02 000) |$ 10019| 14 197 451 0.00 $ 11,261 13 232 6.48 003 |$ 16141 9
broken balconies & parapet
Case 1C: Improved Details and 053 45% 4,648,176 | $ 174,089 4% 188 477 (000) |$ 11,906 15 196 537 0.00 $ 13412 13 231 7.75 ©04) |s 19308| 9
More Exterior Insulation
Base Case 2: Split Insulated
0.92 3% 2337479 |$  (2136,608)  -48% 192 0.39 000) |$ 965 0 201 043 0.00 $ 1072 0 238 061 (000) |$ 1515 0
EIFS Steel Stud
Case 2A: Improved EIFS and
(compared to base 051 47% 2777012 |$  (1,697,075)  -38% 188 4.99 000) |$ 12453 0 196 5.62 0.00 $ 14,033 0 230 8.12 ©05) |$ 20225 0
case 1)
ascicasssavindo el 138 - 3,576,993 | $ - - 198 (5.65) 0.00 $ (14008) 0 207 (6.22) ©000) |[$ @5525 o 247 ©.72) 002 [$ (1,762) ©
Spandrel at all Opaque Areas B " " '
Case 3A: Window-wall Spandrel
TFIEYIHIETE 1l Ml 1.04 24% 3,990,599 | $ 413,606 12% 194 4.44 (0.00) $ 11,09 37 202 4.89 0.00 $ 12,193 34 240 6.83 0.02 $ 17,067 24
behind back-pan, thermally
broken balconies & parapet
Case 3B: Window-wall Spandrel
Improvements; VIP, thermally 0.62 55% 4,430,508 | $ 853,516 24% 189 9.47 000) |$ 23624| 36 197 10.51 0.00 $  26224| 33 232 14.86 ©01) |s$ 37081| 23
broken balconies & parapet
Case 3C: Vertically Oriented
Spandrel with sprayfoam and 077 24% 4,167,355 | $ 590,362 17% 191 7.87 000) |$ 19643| 30 199 8.70 0.00 $ 21,716 27 235 12.24 0.01 $ 30561 19
Steel Stud Opaque Areas
PESEEEEe4E R EEry 0.95 0% 4820212 | $ 346,125 8% 188 468 (000) |$ 11678 30 196 5.00 (000) |$ 12468 28 231 6.95 (002 |$ 17,339 20
with Standard Details
(DAL A @i il 0.91 4% 4,969,257 | $ 149,045 3% 188 0.49 (000) |$ 1216| 123 196 0.54 000) |$ 135 110 231 078 ©o00) |$ 1938 77
More Insulation
Case 4B: Triple Glazing with
° 0.60 37% 4,966,264 | $ 146,052 3% 184 3.76 000) |$ 9375| 16 192 422 0.00 $ 10520| 14 225 6.21 ©o1) |$ 15492 9
Improved Details
Case 4C: Triple Glazing with
Improved Details and More 053 45% 4,995,778 | $ 175,566 2% 184 4.44 000) |$ 11080 16 191 5.00 0.00 $ 12480| 14 224 7.41 0.00 $ 18495 9
Insulation

E.5.2
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Table E.5.2 - Cost Benefit Analysis Summary for High Rise MURB with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
A Annual Ener Annual Ener; Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
a . Percent (ekWh/m?) Electricity | Natural Gas | Savings (yrs) (ekWh/m2) Electricity | Natural Gas | Savings (yrs) (ekWh/m2) Electricity | Natural Gas | Savings (yrs)
(W/m?K) Reduction Absolute Incremental
Increase (ekWh/m2) (ekWh/m?) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m?)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) DS . - . . 187 - - - - 195 = = - - - - = - -
gﬁ%‘a AL A0 B (sl 0.28 38% $ 104,191 - 185 223 ©00) |[$ s5565| 19 192 2.49 0.00 $  6221| 17 . . . . .
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0.2t : : : : : ) : : : : : ) ) ) 222 ) : : :
gﬁE)B 201 Zone 7A (Assembly 021 13% o $ 104,191 - - - - - - - 224 0.89 (0.01) $ 2,227 47
252 G0k ke 1.39 - 4,130,869 |- - 199 - - - - 208 - a a a 247 B 8 8 8
Assemblies + Details
Case 1A: More Insulation for
Concrete Wall; R-10 c.i. + R-12, 127 9% 4,235,060 | $ 104,191 3% 197 167 00 |$ 4170| 25 206 183 0.00 $  4571| 23 245 255 0.01 $ 6380 16
Usi-0.28
(G 12k Gty Well treeion 1.29 8% 4,130,869 | $ 0% 197 1.40 (0.00) $ 3500 0 206 154 0.00 $ 3835 0 245 214 0.01 $ 5353 0
at Exterior Avoidance
pascicioeineustonend 1.16 17% 4,235,060 | $ 104,191 3% 196 3.07 (0.00) |$ 7667 14 204 3.37 0.00 $ 8415 12 243 471 0.02 $ 11,759 9
Avoid Shear Wall . o 1235 ' o g - : - " : : '
Base Case 2: EIFS 0.76 45% 5423566 |$ 1,292,697 31% 190 8.20 ©000) |$ 20465] 63 199 9.07 0.00 $  22625| 57 235 12.76 0.01 $ 31842 a1
Case 2A: Improved EIFS and
Thermally Broken Balconies 057 59% 5804251 |$ 1,673,381 21% 188 10.25 000 |$ 25575| 65 196 11.39 0.00 $  28426| 59 231 16.14 ©02) |$ 40271| a2
(compared to base case 1)
RO CERDE RO SR ] 1.05 25% 3385754 |$  (745115)  -18% 194 461 ©00) |s 11508| o 203 507 000 |s 1265%| o 240 7.09 002 |s 17703 o
with Standard Details . D ! : : ! . : ’ . . '
Case 3A: Pre-Cast with
Thermally Broken Balconies 0.84 40% 3744200 |$  (386,670) -9% 101 727 ©000) |$ 18142 0 200 8.02 0.00 $ 20,020 0 236 11.26 0.02 $ 28120 o
(compared to base case 1)
B2 EEE 40 i @ ke 1.39 0% 4,478,471 | $ 347,602 8% 194 4.89 (0.00) |$ 12193 29 202 5.22 000) |$ 13027 27 240 7.20 0.01 $ 17,969 19
with Standard Details
(DAL Tl (@ Ry Wi 1.25 10% 4,582,662 | $ 104,191 2% 192 1.83 (0.00) $ 4561 23 200 2.01 0.00 $ 5007 21 237 2.81 (0.00) $ 7,016 15
More Insulation
Case 4B: Triple Glazing with

0.84 20% 4,091,802 |$  (386,670) -9% 187 7.01 (000) |$ 17485 0 195 7.73 0.00 $ 19,299 0 229 10.97 ©o1 |s$ 27,353 0
Best Case Pre-cast
g::fé;;gﬁl;‘s'az'"g i 0.56 60% 6,151,852 | $ 1,673,381 37% 184 9.78 (0.00) |$ 24403 69 192 10.87 0.00 $ 27123 62 224 15.65 ©o01) |$ 39046| 43

E.5.3
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Overall U-values and Construction Costs for High Rise MURB with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Steel Stud Wall 5.1.7 (R-10 e.i., R-12) 4,308,989 | 5.1.7 (R-20 e.i., R-12) 4,456,557
Gl Vel gﬁ';"”y Elablats g 226 8.13 472 1067 18% $ 730| $ 165,098 813 472 1067 19% $ 730 $ 165,098
Parapet At Steel Stud Wall 55 5.5.6 0.78 43 1% - - 5.5.6 0.77 42 1% - -

At Glazing 73 131 0.98 72 1% - - 131 0.98 72 1% - -
At Steel Stud Wall 616 5.2.24,5.3.4 0.20 123 2% - - 5.2.24,534 0.16 99 2% - -
At Steel Stud Wall
Floor By 778 5.25 1.06 824 14% $ s - 5.2.5 1.06 824 15% $ s -
At Glazing 1536 5.3.4 0.20 301 5% $ -1 8 - 5.3.4 0.23 346 6% $ -1 8 -
At Sliding Door 636 included in clear wall 0% included in clear wall 0% $ -1 8 -
" . Window/Door Frame to
Glazing Transition Steel Stud Wall 5559 5.3.4 0.20 1090 19% $ -1 8 - 534 0.23 1251 22% $ -1 8 -
Corners Inside Corner 329 5.6.5 0.06 20 0% $ -1$ - 5.6.5 0.06 20 0% $ -1 $ -
Outside Corner 658 5.6.5 0.17 112 2% $ -Is - 5.6.5 0.17 112 2% $ -1 -
jntiogveal Fire and Sound Separation | 988 58.1 0.02 24 0% $ -|s - 581 0.01 14 0% $ -|s -
Intersection
At grade At door 22 251 0.86 19 0% $ -1 $ - 25.1 0.86 19 0% $ -1 $ -
9 At Steel Stud Wall 106 1SO-14863 0.75 79 1% $ s - 1SO-14863 0.75 79 1% $ s -
Area of Increased
Wall Thickness
Total 5839 100% $ 4,474,087 5596 100% $ 4,621,655
Overall Opague U-Value (W/m?K) 0.95 0.91
Effective R-Value (m*K/W) 1.05 1.10

Steel Stud Wall 5903 5.1.17 (R-15e.i.) 0.33 1948 53% $ 690| $ 4,072,880| 5.1.17 (R25e.i.) 0.24 1417 44% $ 695| $ 4,102,394
Clear Wall idi
g:l:rony SEbe Sl 226 8138 2.39 541 15% $ 1,385] $ 313,273 8.1.8 2.39 541 17% $ 1,385| $ 313,273
Fe— At Steel Stud Wall 55 5512 0.10 5 0% $ 200] $ 10,962 5512 0.10 5 0% $ 200 $ 10,962
At Glazing 73 13.1,5512 0.20 15 0% $ 200 $ 14,600 13.1,55.12 0.20 15 0% $ 200 $ 14,600
At Steel Stud Wall 616 5.2.21 0.07 13 1% $ s - 5221 0.07 43 1% $ s -
a}:;leceo'n?}”d il 778 5215 0.22 172 5% $ 266| $ 206,948 52.15 0.22 172 5% $ 266| $ 206,948
e At Glazing 1536 5201 007 108 3% $ 1 - 5221 0.07 108 3% B s g
At Sliding Door 636 included in clear wall 0% $ -1 s - | included in clear wall 0% $ -l s -
" . Window/Door Frame to
0/ - - - -
Glazing Transition Steel Stud Wall 5559 5.3.3 0.11 600 16% $ $ 533 0.12 667 21% $ $
p— Inside Corner 329 565 0.06 20 % $ s - 56.5 0.06 20 1% $ s -
Outside Corner 658 56.5 0.17 112 3% $ s - 56.5 0.17 112 3% $ s -
igefery Ul Fire and Sound Separation | 988 58.1 0.02 17 0% $ -|s - 58.1 0.01 13 0% $ -|s -
Intersection
provm— At door 22 251 0.86 19 % $ s - 251 0.86 19 1% $ s -
9 At Steel Stud Wall 106 1SO-14863 0.95 101 3% $ s - 1SO-14863 0.95 101 3% $ s -
Area of Increased
Wall Thickness
Total 3699 100% $ 4,618,663 3231 100% $ 4,648,176
Overall Opaque U-Value (W/m?K) 0.60 0.53
Effective R-Value (m?K/W) 1.66 1.90
E5.4  Liaa
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Steel Stud Wall 5903 5.1.2 (R-7.5e.i., R-12) 0.34 2007 35% $ 39| $ 2,337,479 5.1.2 (R-15e.i.) 0.24 1417 46% $ 378 $ 2,231,230
Clear Wall
Balcony slab at sliding door 226 8.1.3 4.72 1067 19% $ -1 s - 5.2.11 0.44 99 3% $ 1,385 $ 313,273
Parapet At Steel Stud Wall 55 55.3 0.51 28 0% - - 55.12 0.10 5 0% $ 200 $ 10,962
At Glazing 73 13.1,553 0.60 44 1% - - 13.1,55.12 0.20 15 0% $ 200| $ 14,600
At Steel Stud Wall 616 5.2.18 0.06 34 1% - - 5.2.17 0.02 14 0% $ -1 s -
At Steel Stud Wall §
Floor wiBalcon 778 5.25 1.06 824 15% $ 52.15 0.22 172 6% $ 266| $ 206,948
At Glazing 1536 5.2.18 0.06 86 2% $ -1 $ - 5.2.17 0.02 34 1% $ -
At Sliding Door 636 included in clear wall 0% included in clear wall 0% $ -1 8 -
" - Window/Door Frame to
Glazing Transition Steel Stud Wall 5559 532 0.24 1312 23% $ -1 s - 5.3.8 0.19 1078 35% $ -1 s -
Corners Inside Corner 329 5.6.5 0.06 20 0% $ -1$ - 5.6.5 0.06 20 1% $ -1 3 -
Outside Corner 658 5.6.5 0.17 112 2% $ -1 8 - 5.6.5 0.17 112 4% $ -18 -
ol Fire and Sound Separation | 988 58.1 0.02 24 0% $ s - 58.1 0.02 17 1% $ s -
Intersection
At grade At door 22 251 0.86 19 0% $ -1 $ - 25.1 0.86 19 1% $ -1 3 -
At Steel Stud Wall 106 1SO-14863 0.75 79 1% $ -1 s - 1SO-14863 0.95 101 3% $ -1 s -
Area of Increased
Wall Thickness
Total 5656 100% $ 2,337,479 3101 100% $ 2,777,012
Overall Opague U-Value (W/m?K) 0.92 0.51
Effective R-Value (m?K/W) 1.08 1.98

Window-wall Spandrel 1.4.1 $ $ 3,423,580 1.4.1 $ $ 3,476,705
chagval gz'gr"”y SatlaiSliding 226 813 476 1077 13% $ 580 s 131,174 8.18 239 541 8% $ 1,244 s 281,384
Parapet At spandrel 55 132 0.98 53 1% $ 1741 $ 9,537 55.12 0.10 5 0% $ 200 $ 10,962
P At vision area 73 132 0.98 71 1% $ 1741 $ 12,702 1.3.1,55.12 0.20 15 0% $ 200| $ 14,600
At Spandrel 616 141 0.66 403 5% $ - - 141 0.68 416 % $ -1$ -
Floor At Spandrel with Balcony 778 8.1.9 1.13 879 10% $ - - | included in clear wall 0 0% $ 266 $ 206,948
At vision area 1536 141 0.66 1006 12% - 141 0.68 1037 16% $ -
At Sliding Door 636 included in clear wall 0% included in clear wall 0% $ -1 $ -
Glazing Transition | none 5559 N/A 0 0% $ -1 s - N/A ] 0% $ -1 $ -
Corners Inside Corner 329 141 0.42 140 2% $ -1s - 142 0.20 67 1% $ -1$ -
Outside Corner 658 i 1.4.1 0.42 279 3% $ -1 8 - estimate, 1.4.2 0.20 134 2% $ -1$ -
oyl Fire and Sound Separation | 988 N/A 0.00 0 0% $ s - N/A 0.00 0 0% $ s -
Intersection
At grade At door 22 251 0.86 19 0% $ -1s - 251 0.86 19 0% $ -1$ -
9 At spandrel 106 25.1 0.86 91 1% $ -1 $ - 251 0.86 91 1% $ -1 $ -
Area of Increased
Wall Thickness
Total 8445 100% $ 3,576,993 6396 100% $ 3,990,599
Overall Opaque U-Value (W/m?K) 1.38 1.04
Effective R-Value (m?K/W) 0.73 0.96
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SCENARIO 1

Case 3B: Window-wall Spandrel Improvements; VIP,

Case 3C: Vertically Oriented Spandrel with sprayfoam and

q Quantity H
Transmittance Type torm) thermally broken balconies & parapet Steel Stud Opaque Areas
’ Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference . Total Cost Detail Reference H Total Cost
(WImPK or WImK) (WIK) Flow ($/quantity) ® (WImK or WIimK) (WIK) Flow ($/quantity) ®)
At Window-wall Spandrel 4097 123,141 0.50 2049 54% $ 666| $ 2,728,921 122 0.58 2377 50% $ 589| $ 2,413,416
At Window-wall Spandrel
(3B) or Steel Stud Wall 1805 123,141 0.50 903 24% $ 666| $ 1,202,293 5.1.17 (R-25 e.i.) 0.24 433 9% $ 695| $ 1,254,645
Clear Wall @0)
[B)zl)c:’”y Slablatslding 226 8.1.8 2.39 541 14% $ 1,244] $ 281,384 8.1.8 2.39 541 11% $ 1,244 281,384
Parapet At Spandrel 55 5.5.12 0.10 5 0% $ 200| $ 10,962 5.5.12 0.10 5 0% $ 200 10,962
P At vision area 73 13.1,55.12 0.20 15 0% $ 200 13.1,55.12 0.20 15 0% $ 200
At Spandrel 616 included in clear wall 0 0% $ -1 $ - 122 0.65 401 8% $ = -
Floor At Spandrel with Balcony 778 included in clear wall 0 0% $ 266| $ 206,948 | included in clear wall 0 0% $ 266] $ 206,948
At vision area 1536 included in clear wall 0 0% $ -1 $ - n/a 0 0% $ -1 3 -
At Sliding Door 636 included in clear wall 0 0% $ - included in clear wall 0 0% $ -1$ -
Glazing Transition Window-wall to steel stud 5559 N/A 0 0% $ -1 s - 533 0.12 667 14% $ -1 s -
Inside Corner - Spandrel 329 estimate, 1.4.2 0.20 67 2% $ - - 1.4.2 0.20 67 1% $ -1 3 -
Rl Outside Corner - Steel Stud| estimate, 1.4.2 0.20 134 3% $ s - 565 0.17 112 29% $ s -
ricripa Fire and Sound Separation | 988 NIA 0.00 0 0% $ s - 58.1 0.01 13 0% $ s -
Intersection
At grade At door 22 25.1 0.86 19 0% $ -1 $ - 25.1 0.86 19 0% $ = -
9 At spandrel 106 251 0.86 91 2% $ -1$ - 251 0.86 91 2% $ -1$ -
Area of Increased
Wall Thickness
Total 3822 100% $ 4,430,508 4740 100% $ 4,167,355
Overall Opague U-Value (W/m?K) 0.62 0.77
Effective R-Value (m?K/W) 1.60 1.29

Base Case 4: Triple Glazing with Standard Details

Case 4A: Triple Glazing with More Insulation

s Quantity
Transmittance Type (m2or m)
: Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference . Total Cost Detail Reference H Total Cost
! (W/m?K or WImK) (W/K) Flow ($/quantity) ® : (W/m?K or W/mK) (W/K) Flow ($/quantity) ®)
Steel Stud Wall 5903 5.1.7 (R-10 e.i,, R-12) 0.35 2066 35% $ 730] $ 4,308,989 [ 5.1.7 (R-20 e.i., R-12) 0.28 1653 30% $ 755 $ 4,456,557
SR gz'gr"”y SEbe Sl 226 813 472 1067 18% $ 730| $ 165,098 813 472 1067 19% $ 730| $ 165,098
parapet At Steel Stud Wall 55 5.5.6 0.78 43 1% - - 5.5.6 0.77 42 1% $ - -
p At Glazing 73 13.1 0.98 72 1% - - 13.1 0.98 72 1% $ - -
At Steel Stud Wall 616 5.2.24,5.3.4 0.20 123 2% - - 5.2.24,5.3.4 0.16 99 2% $ - -
Sl oo Q};;E'nsy‘“d e 778 525 1.06 824 14% $ s - 525 1.06 824 15% $ s -
g At Glazing 1536 5.3.4 0.20 301 5% $ s - 5.3.4 0.23 346 6% $ -1 s -
< At Sliding Door 636 included in clear wall 0% included in clear wall 0% $ -1 s -
E Glazing Transition gg‘ec:os"ﬁ“xaimme ® 5559 53.4 0.20 1090 19% $ -|s - 5.3.4 0.23 1251 22% $ s -
O Inside Corner 329 5.6.5 0.06 20 0% $ -1$ - 5.6.5 0.06 20 0% $ -1 3 -
Corners
2 Outside Corner 658 5.6.5 0.17 112 2% $ s - 5.6.5 0.17 112 2% $ -1s -
:2:2:';;;(’:’;'\' Fire and Sound Separation | 988 58.1 0.02 24 0% $ s - 58.1 0.01 14 0% $ s -
At grade At door 22 25.1 0.86 19 0% $ -1 $ - 251 0.86 19 0% $ -1$ -
9 At Steel Stud Wall 106 1SO-14863 0.75 79 1% $ -Is - 1SO-14863 0.75 79 1% $ -1s -
Vision Triple Glazing Upcharge 4615 $ 75| $ 346,125 $ 75| $ 347,602
Area of Increased
Wall Thickness
Total 5839 100% $ 4,820,212 5597 100% $ 4,969,257
Overall Opaque U-Value (W/m?K) 0.95 0.91
Effective R-Value (m?K/W) 1.05 1.10
E.5.6 Ll
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Steel Stud Wall 5.1.17 (R-15 e.i.) $ $ 4,072,880 5.1.17 (R-25 e. $ $ 4,102,394
cleaial gz'gr“”y SEDE S 226 8.18 2.39 541 15% $ 1,385| $ 313,273 8.1.8 239 541 17% $ 1,385( $ 313,273
E— At Steel Stud Wall 55 5512 0.10 5 0% $ 200 $ 10,962 5.5.12 0.10 5 0% $ 200] $ 10,962

At Glazing 73 131,5512 0.20 15 0% $ 200] $ 14,600 131,55.12 0.20 15 0% $ 200] $ 14,600

At Steel Stud Wall 616 5221 0.07 43 1% $ -1s - 5221 0.07 43 1% $ -1s -
IFIEe SIS S el 778 5.2.15 022 172 5% $ 266 s 206,948 5215 022 172 5% $ 266 $ 206,948

w/Balcony

At Glazing 1536 5221 0.07 108 3% $ -1 - 5221 0.07 108 3% $ -|s -

At Sliding Door 636 included in clear wall 0% $ - included in clear wall 0% $ -1 8 -

. . Window/Door Frame to

Glazing Transition Steel Stud Wall 5559 5.3.3 0.11 600 16% $ -1 8 - 533 0.12 667 21% $ -1 8 -
— Inside Corner 329 5.6.5 0.06 20 1% $ -Is - 5.6.5 0.06 20 1% $ -1s -

Outside Corner 658 5.6.5 0.17 112 3% $ -1s - 5.6.5 0.17 112 3% $ -1s -
nterior Fire and Sound Separation | 988 58.1 0.02 17 0% $ s - 58.1 0.01 13 0% $ -|s -
Intersection
prym— At door 22 2.5.1 0.86 19 1% $ -1s - 251 0.86 19 1% $ -1s -

At Steel Stud Wall 106 1SO-14863 0.95 101 3% $ -1s - 1SO-14863 0.95 101 3% $ -1s -
Vision Triple Glazing Upcharge 4615 $ 75 $ 347,602 $ 75| $ 347,602
Area of Increased
Wall Thickness

Total 3699 100% $ 4,966,264 3231 100% $ 4,995,778
Overall Opaque U-Value (W/m?K) 0.60 0.53
Effective R-Value (m?K/W) 1.66 1.90
E.5.7  Lis
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for High Rise MURB with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Concrete Wall (R10) 6.2.2 (R-10 C.i) 3,978,436.45 | 6.2.4 (R-10 C.i,, R-12) 4,078,783
ST gﬁ';"”y SEDEREY 226 813 472 1067 12% $ 674 $ 152,433 813 472 1067 14% $ 691 $ 156,278
Parapet At Concrete Wall 55 6.5.3 0.78 43 0% - - 6.5.3 0.78 43 1% - -
At Glazing 73 13.1,556 0.96 70 1% - - 131,556 0.96 70 1% - -
At Concrete Wall 616 6.2.5 0.73 447 5% - - 6.2.5 0.73 447 6% - -
Floor At Concrete Wall w/Balcony| 778 5.25 1.06 824 10% $ -1 8 - 525 1.06 824 11% $ -1 s -
At Glazing 1536 .2.5 0.73 1115 13% $ -1 8 - 6.2.5 0.73 1115 14% $ -1 $ -
At Sliding Door 636 included in clear wall 0% $ -1 s - | included in clear wall 0% $ -1$ -
. an Window/Door Frame to 0
Glazing Transition Concrete Wall 5559 6.4.3 0.30 1640 19% $ -1 $ - 6.4.3 0.30 1640 21% $ -1 s -
Corners Inside Corner 329 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0 0% $ -1 $ -
Outside Corner 658 1SO-14863 0.15 99 1% $ -1$ - 1SO-14863 0.15 99 1% $ -1$ -
Interior Wall Concrete Shear
A — Wall/Column 988 6.2.2 0.67 662 8% $ -1 8 - 6.2.2 0.67 662 9% $ -1 8 -
At grade At door 22 25.1 0.86 19 0% $ -1 8 - 251 0.86 $ -1 8 -
At Concrete Wall 106 1SO-14863 0.75 79 1% $ -1 s - 1SO-14863 0.75 79 1% $ -1$ -
Area of Increased
Wall Thickness
Total 8544 100% $ 4,130,869 7758 100% $ 4,235,060
Overall Opaque U-Value (W/m?K) 1.39 1.27
Effective R-Value (m?K/W) 0.72 0.79

Concrete Wall (R10) 6.2.2 (R-10 C.i.) 3,978,436.45 [ 6.2.4 (R-10 c.i,, R-12) 4,078,783
chaval [B)i'gr"”y SatlaiBliding 226 813 472 1067 14% $ 674) s 152,433 813 472 1067 15% $ 691 $ 156,278
Parapet At Concrete Wall 55 6.5.3 0.78 43 1% - - 6.5.3 0.78 43 1% - -
At Glazing 73 1.3.1,55.6 0.96 70 1% - - 1.3.1,55.6 0.96 70 1% - -
At Concrete Wall 616 6.2.5 0.73 447 6% - - 6.2.5 0.73 447 6% - -
Floor At Concrete Wall w/Balcony| 778 525 1.06 824 10% $ -1 s - 5.25 1.06 824 12% $ -8 -
At Glazing 1536 6.2.5 0.73 1115 14% $ -1 8 - 6.25 0.73 1115 16% $ -1 8 -
At Sliding Door 636 included in clear wall 0% $ -1s - | included in clear wall 0% $ -1 8 -
N o Window/Door Frame to 5
Glazing Transition Concrete Wall 5559 6.4.3 0.30 1640 21% $ -1 s - 6.4.3 0.30 1640 23% $ -l s -
Corners Inside Corner 329 1SO-14863 0.00 0 0% $ -1 $ - 1SO-14863 0.00 0 0% $ -1 8 -
Outside Corner 658 1SO-14863 0.15 99 1% $ -1s - 1SO-14863 0.15 99 1% $ -1 8 -
Interior Wall Concrete Shear 9
Intersection Wall/Column 988 none 0% $ -l - none 0% $ s -
At grade At door 22 25.1 0.86 19 0% $ -1$ - 251 0.86 19 0% $ -1 8 -
9 At Concrete Wall 106 1SO-14863 0.75 79 1% $ -1 s - 1SO-14863 0.75 79 1% $ -1 8 -
Area of Increased
Wall Thickness
Total 7882 100% $ 4,130,869 7115 100% $ 4,235,060
Overall Opague U-Value (W/m?K) 1.29 1.16
Effective R-Value (m?K/W) 0.78 0.86
E.5.8 l | J
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Concrete Wall (R-15 e.i.) 6.1.1 (R-15 e.i.) 5,271,133 6.1.1 (R-15 e.i.) $ $ 5,271,133
Slearivel gﬁ';"”y SEb ER S 226 813 472 1067 23% $ 674| $ 152,433 818 239 541 16% $ 1329] $ 300,608
Parapet At Concrete Wall 55 6.5.1 0.40 22 0% - - 6.5.2 0.22 12 0% $ 200 $ 10,962

P At Glazing 73 6.5.1 0.40 29 1% - - 5.5.12 0.10 7 0% $ 200| $ 14,600
At Concrete Wall 616 6.2.1 0.02 14 0% - - 6.2.1 0.02 14 0% $ -1 8 -
Floor At Concrete Wall w/Balcony| 778 5.25 1.06 824 18% $ -1 % - 5.2.15 0.22 172 5% $ 266| $ 206,948
At Glazing 1536 6.2.1 0.02 35 1% $ -1 8 - 6.2.1 0.02 35 1% $ -1 $ -
At Sliding Door 636 included in clear wall 0% $ -1s - | included in clear wall 0% $ -1$ -
N - Window/Door Frame to
Glazing Transition Concrete Wall 5559 6.4.1 0.10 573 12% $ -1 8 - 6.4.1 0.10 573 17% $ -1 8 -
Corners Inside Corner 329 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0 0% $ -1 $ -
Outside Corner 658 1SO-14863 0.15 99 2% $ -1$ - 1SO-14863 0.15 99 3% $ -1$ -
Interior Wall Concrete Shear
A - Wall/Column 988 5.8.1 0.02 24 1% $ -1 8 - 58.1 0.02 24 1% $ -1 8 -
At grade At door 22 25.1 0.86 19 0% $ -1 8 - 251 0.86 19 1% $ -1 $ -
At Concrete Wall 106 1SO-14863 0.75 79 2% $ -1 s - 1SO-14863 0.75 79 2% $ -1 % -
Area of Increased
Wall Thickness
Total 4674 100% $ 5,423,566 3463 100% $ 5,804,251
Overall Opaque U-Value (W/m?K) 0.76 0.57
Effective R-Value (m?K/W) 1.31 1.77

Concrete Wall (R10) 6.2.7 $ $ 3,211,082 6.2.7 $ $ 3,211,082
Gl TE gz'gf”y SatlaiSliding 226 813 472 1067 17% $ 674) s 152,433 818 2.39 541 10% $ 1,329 $ 300,608
Parapet At Concrete Wall 55 6.5.6 0.98 53 1% $ 1741 $ 9,537 5.5.12 0.10 5 0% $ 200 $ 10,962
P At Glazing 73 132 0.98 71 1% $ 174 $ 12,702 1.3.1,55.12 0.20 15 0% $ 200| $ 14,600
At Concrete Wall 616 6.2.7 0.38 232 4% $ -1s - 6.2.7 0.38 232 5% $ -1$ -
Floor At Concrete Wall w/Balcony| 778 6.2.2 0.81 626 10% $ -1 $ - | included in clear wall 0 0% $ 266| $ 206,948
At Glazing 1536 6.2.7 0.38 579 9% $ -1$ - 6.2.7 0.38 579 11% $ -1 8 -
At Sliding Door 636 included in clear wall 0% $ -1s - | included in clear wall 0% $ -1 $ -
. . Window/Door Frame to
0, - - - -
Glazing Transition o m—— 5559 6.4.2 0.14 789 12% $ $ 6.4.2 0.14 789 15% $ $
CRITES Inside Corner 329 1SO-14863 0.00 0 0% $ -1$ - 1SO-14863 0.00 0 0% $ -1 8 -
Outside Corner 658 1SO-14863 0.15 99 2% $ -1s - 1SO-14863 0.15 99 2% $ -1$ -
Interior Wall Concrete Shear
[ilCTersihm Wall/Column 988 5.8.1 0.02 24 0% $ -1 $ - 58.1 0.02 24 0% $ -1 s -
At grade At door 22 25.1 0.86 19 0% $ -1 - 251 0.86 19 0% $ -1 8 -
9 At Concrete Wall 106 1SO-14863 0.75 79 1% $ -1 s - 1SO-14863 0.75 79 2% $ -1$ -
Area of Increased
Wall Thickness
Total 6414 100% $ 3,385,754 5156 100% $ 3,744,200
Overall Opague U-Value (W/m?K) 1.05 0.84
Effective R-Value (m?K/W) 0.96 1.19
E.5.9 Lk
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Concrete Wall (R10) 6.2.2 (R-10 C.i) 3,978,436 | 6.2.4 (R-10 C.i., R-12) 4,078,783
Sleaiivel gﬁ';"”y e ER Sy 226 813 472 1067 12% $ 674) s 152,433 813 472 1067 14% $ 691 $ 156,278
Parapet At Concrete Wall 55 6.5.3 0.78 43 0% - - 6.5.3 0.78 43 1% - -

P At Glazing 73 13.1,556 0.96 70 1% - - 131,556 0.96 70 1% - -
At Concrete Wall 616 6.2.5 0.73 447 5% - - 6.2.5 0.73 447 6% - -
Floor At Concrete Wall w/Balcony| 778 5.25 1.06 824 10% $ -1 8 - 5.25 1.06 824 11% $ -1 s -
At Glazing 1536 6.2.5 0.73 1115 13% $ -1 8 - 6.2.5 0.73 1115 15% $ -1 $ -
At Sliding Door 636 included in clear wall 0% $ -1 s - | included in clear wall 0% $ -1$ -
. o Window/Door Frame to 0 - _ - -
Glazing Transition Concrete Wall 5559 6.4.3 0.30 1640 19% $ $ 6.4.3 0.30 1640 21% $ $
Corners Inside Corner 329 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0% $ -1 $ -
Outside Corner 658 1SO-14863 0.15 99 1% $ -1$ - 1SO-14863 0.15 0% $ -1$ -
Interior Wall Concrete Shear
A — Wall/Column 988 6.2.2 0.67 662 8% $ -1 8 - 6.2.2 0.67 662 9% $ -1 8 -
At grade At door 22 25.1 0.86 19 0% $ -1 8 - 251 0.86 0% $ -1 $ -
At Concrete Wall 106 1SO-14863 0.75 79 1% $ -1 s - 1SO-14863 0.75 79 1% $ -1$ -
Vision Triple Glazing Upcharge 4615 $ 75 $ 347,602 $ 75| $ 347,602
Area of Increased
Wall Thickness
Total 8544 100% $ 4,478,471 7659 100% $ 4,582,662
Overall Opaque U-Value (W/m?K) 1.39 1.25
Effective R-Value (m*K/W) 0.72 0.80

Concrete Wall (R10) 6.2.7 $ $ 3,211,082 6.1.1 (R-15 e.i.) $ $ 5,271,133
chagval gi'gr"”y SatlaiBliding 226 818 239 541 10% $ 1329| $ 300,608 8138 2.39 541 16% $ 1329 8 300,608
Parapet At Concrete Wall 55 5.5.12 0.10 5 0% $ 200 $ 10,962 6.5.2 0.22 12 0% $ 200 $ 10,962
P At Glazing 73 1.3.1,55.12 0.10 7 0% $ 200] $ 14,600 5.5.12 0.10 7 0% $ 200| $ 14,600
At Concrete Wall 616 6.2.7 0.38 232 5% $ -1$ - 5.2.17 0.02 14 0% $ -1$ -
Floor At Concrete Wall w/Balcony| 778 included in clear wall 0 0% $ 266| $ 206,948 5.2.15 0.22 172 5% $ 266| $ 206,948
At Glazing 1536 6.2.7 0.38 579 11% $ -1 8 - 5.2.17 0.02 34 1% $ -1 8 -
At Sliding Door 636 included in clear wall 0% $ -1 $ - N/A 0% $ -1$ -
N o Window/Door Frame to o
Glazing Transition Concrete Wall 5559 6.4.2 0.14 789 15% $ -1 s - 6.4.1 0.10 573 17% $ -l s -
CoIners Inside Corner 329 1SO-14863 0.00 0 0% $ -1 $ - 1SO-14863 0.00 0% $ -1 8 -
Outside Corner 658 1SO-14863 0.15 99 2% $ -1s - 1SO-14863 0.15 99 3% $ -1 $ -
Interior Wall Concrete Shear
[ilCTersihm Wall/Column 988 5.8.1 0.02 24 0% $ -1 $ - 5.8.1 0.02 24 1% $ -1 s -
At grade At door 22 25.1 0.86 19 0% $ -1 $ - 251 0.86 0% $ -1 8 -
9 At Concrete Wall 106 1SO-14863 0.75 79 2% $ -1s - 1SO-14863 0.75 79 2% $ -1 8 -
Vision Triple Glazing Upcharge 4615 $ 75 $ 347,602 $ 75| $ 347,602
Area of Increased
Wall Thickness
Total 5149 100% $ 4,091,802 3442 100% $ 6,151,852
Overall Opague U-Value (W/m?K) 0.84 0.56
Effective R-Value (m?K/W) 1.19 1.78
E.5.10 l | J
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6.0 HIGH RISE MULTI-UNIT RESIDENTIAL BUILDING (MURB) —
70% Window to Wall Ratio
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High Rise Multi-Unit Residential Building (MURB) - 70% Window to Wall Ratio
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E.6.1

Building Specifications

Gross Floor Area (sq ft) 300,000
No. of Floors 30
Window to Wall Ratio 70%
. Refer to Page C.8 in

Performance Characteristics Appendix C
Notes Represeqtatlve of
point tower
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Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.6.1 - Cost Benefit Analysis Summary for High Rise MURB with 70% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel sections) Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs " v q 9y a vy
Savings Savings Savings
Case Total Energy Total Cost | Payback | Total Energy Total Cost | Payback | Total Energy Total Cost | Payback
KWh/m?) i KWh/m? i KWh/m?) i

Wik ) o Percent (EKWHIMS) | octricity | Natural Gas | S2Vings | (rs) (EKWHIMY) | octricity | Natural Gas | S2vings | (rs) (EKWHIMS) | ectricity | Natural Gas | S2Vings | (rs)

(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) 258 - : - - oS - - : : el : : : : : : : : -
gﬁgf AV e sz 028 23% . . . 192 053 ©00) |5 1316 . 200 0.59 ©00) |$ 1471 B . . - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0z . : . . . : . . . . . : : : 227 : . . .
20 24250 TR (it 0.21 13% - - - - - - - - - - - - - 236 043 ©0o01) |$ 1074 -
Only)
Base Case 1: Standard
ey A= e 1.66 - $ 2,000,711 - - 200 - - - - 155 - - - - 155 - - - -
Case 1A: Window-wall Spandrel
IS, (e e 1.12 32% $ 2342128 |$ 341,417 17% 197 3.25 (0.00) $ 8120 42 206 3.56 0.00 $ 8892 38 245 4.99 0.04 S 12481 27

behind back-pan, thermally
broken balconies & parapet

Case 1B: Window-wall Spandrel
Improvements; VIP, thermally 0.73 56% $ 2,503,058 | $ 502,347 25% 195 5.69 (0.00) $ 14,207 35 203 6.26 0.00 $ 15631 32 241 8.84 0.03 $ 22,068 23
broken balconies & parapet

Case 1C: Improved Details and
More Exterior Insulation;
sprayfoam insulated spandrel, 1.07 36% $ 2,273,906 | $ 273,195 14% 197 3.61 (0.00) $ 9,012 30 205 3.96 0.00 $ 9,874 28 245 5.54 0.04 $ 13,867 20
thermally broken balconies &
parapets

Case 1D: R-25 Exterior Insulated

Steel Stud at all Opague Areas 0.92 45% $ 2,064,701 | $ 63,990 3% 196 4.56 (0.00) $ 11,387 6 204 5.01 0.00 $ 12,495 5 243 7.03 0.05 $ 17,581 4

Case 1E: R-25 Exterior Insulated
Steel Stud at all Opaque Areas 0.54 68% $ 2,407,666 | $ 406,955 20% 194 6.65 (0.00) $ 16,584 25 202 7.34 0.00 $ 18,307 22 240 10.40 0.00 $ 25959 16
with Improved Details

Base Case 2: EIFS with

Standard Details 1.58 5% $ 1668481 |$ (332,230) -17% 200 0.45 (0.00) $ 1,131 0 209 0.50 0.00 $ 1,235 0 249 0.69 0.01 $ 1,729 0

Case 2A: EIFS with Improved
Details; spray foam in spandrel
and thermally broken balconies
& parapets.

1.02 36% $ 2,030,256 | $ 361,775 22% 196 3.48 (0.00) $ 8,689 42 205 3.82 0.00 $ 9,528 38 244 5.36 0.04 $ 13,39 27

Base Case 3: Triple Glazing

with Standard Details 1.66 0% $ 2,566,361 | $ 565,650 28% 193 7.84 (0.00) $ 19,553 29 201 8.34 (0.00)

3

20,798 27 239 11.60 0.03 $ 28972 20

Case 3A: Triple Glazing with
More Exterior Insulation at Stud 1.64 2% $ 2609750 | $ 43,389 2% 192 0.15 (0.00) $ 368 118 201 0.16 0.00 $ 399 109 238 0.23 0.00 $ 564 7
Wall

Case 3B: Triple Glazing with
Improved Details and More
Exterior Insulation; sprayfoam
insulated spandrel, thermally 1.07 36% $ 2,839,556 | $ 273,195 1% 189 3.43 (0.00) $ 8,549 32 197 3.73 0.00 $ 9,299 29 233 5.31 (0.00) $ 13,254 21
broken balconies & parapets and
more exterior insulation at stud
wall

E.6.2 e
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Table E.6.2 - Cost Benefit Analysis Summary for High Rise MURB with 70% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction

Vancouver

Summerland

Prince George

Case

U-value

Construction Costs

(W/m’K)

Percent
Increase

Total Energy
(ekWh/m?)

Annual Energy
Savings

Electricity
(ekWh/m?)

Natural Gas
(ekWh/m?)

Total Cost

Savings

Payback
(yrs)

Total Energy
(ekWh/m?)

Annual Energy
Savings

Electricity
(ekWh/m?)

Natural Gas
(ekWh/m?)

Total Cost

Savings

Payback
(yrs)

Total Energy
(ekWh/m?)

Annual Energy
Savings

Electricity
(ekWh/m?)

Natural Gas
(ekWh/m?)

Total Cost
Savings

Payback
(yrs)

ASHRAE 90.1-2010 Zone 5
(Assembly Only)

0.45

193.3

201

NECB 201 Zone 5 (Assembly
Only)

0.28

38%

192.1

1.14

0.00

$

2,841

200

1.27

0.00

$

3,168

ASHRAE 90.1-2010 Zone 7
(Assembly Only)

0.40

238

NECB 201 Zone 7A (Assembly
Only)

0.21

48%

236

1.99

0.06

$ 5,016

Base Case 1: Standard
Assemblies + Details

2.07

1,930,737 |-

202.4

211

253

Case 1A: More Insulation for
Concrete Wall; R-10 e.i. + R-12

2.03

2%

1,945,799 | $ 15,062

1%

202.3

0.16

0.00

406

37

21

0.18

0.00

442

34

253

0.25

0.00

24

Case 1B: Shear Wall Intersection
at Exterior Avoidance

1.86

10%

1,930,737 | $ -

0%

201.5

0.97

0.00

2,421

210

1.06

0.00

2,639

252

1.47

0.02

$ 3,685

Case 1C: Shear Wall
ion at Exterior
Avoidance and More Insulation

12%

1,945,799 | $ 15,062

1%

201.3

1.15

0.00

2,871

210

0.00

3,130

251

1.75

0.02

$ 4,371

Case 1D: Window-wall Spandrel
Improvements; more insulation
behind back-pan, thermally
broken balconies & parapet,
shear wall avoidance

125

40%

2,354,912 | § 424,175

22%

198.0

4.45

0.00

11,092

38

207

4.86

0.00

12,119

35

246

6.78

0.07

$ 16,964

25

Case 1E: Window-wall Spandrel
Improvements; VIP, thermally
broken balconies & parapet,
shear wall avoidance

0.85

59%

2,515,842 | § 585,105

30%

195.5

6.97

0.00

17,394

34

204

7.64

0.00

19,065

31

242

10.71

0.08

$ 26,790

22

Base Case 2: EIFS with
Standard Details

1.82

12%

2,124,771 | $ 194,034

10%

201

1.16

0.00

2,882

67

210

1.26

0.00

3,142

62

251

1.75

0.02

$ 4387

Case 2A: EIFS with Improved
Details and Exterior Shear Wall
Avoidance; spray foam in
spandrel and thermally broken
balconies & parapets

42%

2,486,546 | $ 361,775

17%

197

11,348

32

205

12,425

29

244

$ 17,438

21

|Base Case 3: Pre-Cast Panel
with Standard Details

14%

1,837,829 | $ (92,908)

-5%

201

3,368

210

3,672

251

$ 5127

Case 3A: Pre-Cast with
[Thermally Broken Balconies
(compared to base case 1)

37%

1,997,896 | $ 67,159

4%

198

10,285

207

11,234

247

$ 15720

[Base Case 4: Triple Glazing
with Standard Details

2.07

0%

2,496,387 | $ 565,650

29%

194

0.00

19,809

29

203

8.46

0.00

21,118

27

241

11.74

0.06

$ 29,338

Case 4A: Triple Glazing with
More Insulation

2.03

2%

2,511,449 | § 15,062

1%

194

0.00

385

39

203

0.17

0.00

47

36

241

0.24

0.00

$ 588

Case 4B: Triple Glazing with
Best Case Precast

119

43%

2,762,970 | $ 266,583

M%

190

0.00

11,444

23

198

4.97

0.00

12,412

21

234

7.05

0.01

$ 17,608

Case 4C: Triple Glazing with
Best Case EIFS

48%

3,052,196 | $ 555,809

22%

189

0.00

13,060

43

197

0.00

14,177

39

233

8.1

0.0

$ 20,140
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Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for High Rise MURB with 70% Window to Wall Ratio. Scenario 1: Steel Construction

Window-wall Spandrel 721 (R-16.8) - 5 818,380 722 (R16.8) ; 5 831,079
jiindovasaliSpandicl 679 1.2.1 (R-16.8) 0.75 500 10% s 580 s 393,820 1.2.2 (R16.8) 055 373 10% 5 589 s 399,931
Balcony
Clear Wall __
EdlconyJSiEbEESTdng 209 8.1.3 (R-10) 472 988 19% s 580 [ § 121,373 8.1.8 (R-16.8) 239 500 14% $ 1244 | s 260,324
Door
Steel Stud Wall 886 517 (RA0 6.1, RA2) 035 310 % 5 7303 646,780 517 (RA0 6.1, RA2) 035 310 %% 5 730] s 546,780
Paranat AtSteel Stud Wall [ 556 0.78 9 0% 5 s - 5512 0.10 7 0% 5 s -
P ‘At Window-wall 117 132 0.98 714 2% 5 745 20358 73.1,55.12 0.20 &) % 5 0] s 23,400
AtWindow-wall Spandrel 1768 124 063 1110 21% $ s - 122 0.66 1163 32% $ s -
aiyindosskallSeandsl 679 8.19 113 767 14% $ s - included in clear wall 0 0% $ 266 | s 180,614
Floor w/Balcony
At Sliding Door 638 included in clear wall 0 0% $ -8 - included in clear wall 0 0% $ -8 -
At Steel Stud Wall 312 5224,53.4 0.21 66 1% 5 s } 5.2.24,5.3.4 021 66 2% $ s }
Glazing Transition wa""“"""”a" toSteel Stud [ 4q75 543 012 237 4% $ s - 543 012 237 7% $ s -
[ntsriogvall Fire and Sound Separation | 988 584 002 2 0% s s - 58.1 0.02 2 1% $ s -
‘AtWindow-wall 9 251 0.86 81 2% B s B 251 0.86 81 2% $ s -
At grade ‘At Steel Stud Wall 1 1S0-14863 075 8 0% B s . 15014863 075 8 0% $ BE -
AtSliding Door 2 251 0.86 79 0% 5 T - 251 0.86 79 % 5 15 -
Area of Increased N
Wall Thickness ool
Total 5300 T00% 5 2,000,711 3582 T00% 5 2,342,128
Overall Opaque U-Value (WIm“K) 1.66 1.12
Effective R-Value (m°K/W) 0.60 0.89

Window-wall Spandrel 123, 1.4.1 . 30% $ 939,726 122 (R-16.8) . 23% $ 831,079
‘g’ai::‘fn";'wa" SpEREiE 679 123,141 0.50 340 15% $ 666 | $ 452,214 1.2.2 (R-16.8) 0.55 373 1% $ 589 | $ 399,931
CleanViall Balcony Slab at Sidin
CLESIRSSCUEIE LY 209 8.1.8 (R-12.6) 2.39 500 22% $ 1244 $ 260,324 8.1.8 (R-16.8) 2.39 500 15% $ 1244 8 260,324
Door
Steel Stud Wall 886 5.1.7 (R-10 e.i., R-12) 0.35 310 13% $ 730 8 646,780 | 5.1.17 (R-12 Batt + R-25 e.i.) 0.20 177 5% $ 653§ 578,558
— At Steel Stud Wall 11 55.12 0.10 1 0% $ s - 55.12 0.10 1 0% $ s -
P At Window-wall 117 13.1,55.12 0.20 23 1% S 200§ 23,400 13.1,55.12 020 23 1% 3 200 | $ 23,400
At Window-wall Spandrel 1768 included in clear wall 0 0% $ -8 - 122 0.66 1163 34% $ -8 -
anindosgiallSeandl 679 included in clear wall 0 0% $ 266 | 3 180,614 included in clear wall 0 0% $ 266 | s 180,614
Floor w/Balcony
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Steel Stud Wall 312 52.24,53.4 021 66 3% $ s - 5221 0.07 22 1% $ s -
Glazing Transition m‘"d"‘”'wa" toSteel Stud [ 4g75 543 0.12 237 10% $ -|s - 54.3 0.12 237 7% $ -|s -
Interior Wall = -
Intersection Fire and Sound Separation 988 5.8.1 0.02 24 1% $ -1 8 - 5.8.1 0.02 24 1% $ -1$ -
At Window-wall 95 25.1 0.86 81 4% $ -|s - 25.1 0.86 81 2% $ -|s -
At grade At Steel Stud Wall 11 1SO-14863 0.75 8 0% $ -1 s - 1S0-14863 0.75 8 0% $ -1s -
‘At Sliding Door 22 251 0.86 19 1% $ s - 251 0.86 9 1% $ s -
Area of Increased q
Wall Thickness (BIElAE]
Total 2314 100% S 2,503,058 3406 100% S 2,273,906
Overall Opaque U-Value (WIm“K) 0.73 1.07
Effective R-Value (m°K/W) 1.38 0.94
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Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

S S W (el 1411 5.1.17 (R-12 Batt + R-25 e.i.) 0.20 282 10% $ 653 $ 921,383 | 5.1.17 (R-12 Batt + R-25 e.i.) 0.20 282 16% $ 653 $ 921,383
Replacement)
Steel Stud Wall w/Balcony | g79 [ 5 1 17 (R.12 Batt + R-25 e.i) 0.20 136 5% $ 653 s 443,387 | 5.1.17 (R-12 Batt + R-25 e.i) 020 136 8% 5 653 s 443,387
Clear Wall (Spandrel Replacement) o o : ” o o ) :
EalccpyS RS Y 209 8.1.3 (R-10) 472 988 34% $ 580 [ § 121,373 8.1.8 (R-16.8), 5.2.15 220 460 27% $ 1244 | s 260,324
Door
Steel Stud Wall 586 5.1.17 (R-12 Batt + R-25 6..) 020 77 6% $ 653 § 578,558 | 5.1.17 (R-12 Batt + R-25 6.1) 020 77 10% $ 653 | 5 578,558
— At Steel Stud Wall 11 556 078 9 0% 5 s - 556 078 9 0% 5 15 -
5 At Strip Window 117 131 0.98 115 2% 3 I B 5512 0.10 12 1% $ 200§ 23,400
At Steel Stud Wall o _ . o . _
(Spandrel Replacement) 1768 52.21 0.07 124 4% $ $ 5221 007 124 % $ $
At Steel Stud Wall w/
Balcony (Spandrel 679 525 1.06 719 25% $ -|s - 5215 020 138 8% $ 26| s 180,614
Floor Replacement)
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Steel Stud Wall 312 52.21 0.07 22 1% $ -1s - 5221 0.07 2 1% $ -ls -
Glazing Transition [ oir Window to SteelStud 475 543 0.12 237 8% $ s . 543 0.12 237 14% $ -ls -
Interior Wall . " o = ~ o - -
Intersection Fire and Sound Separation 988 5.8.1 0.01 13 0% $ $ 5.8.1 0.01 13 1% $ $
L Stes S vl ) 95 251 0.86 81 3% $ -|s - 25.1 0.86 81 5% $ -|s -
At grade
At Steel Stud Wall 11 1S0-14863 075 8 0% $ -|s - 1SO-14863 075 8 0% $ -|s -
‘At Sliding Door 2 251 0.86 19 1% 5 s - 251 0.86 19 1% 5 15 -
Area of Increased .
Wall Thickness AT
Total 2929 100% 5 2,064,701 1718 100% 5 2,407,666
Overall Opaque U-Value (WlmzK) 0.92 0.54
Effective R-Value !mzKIW) 1.09 1.85

Window-wall Spandrel 1411 121 (R-16.8) 075 1058 21% $ 580 | § 818,380 122 (R-16.8) 0.55 776 24% $ 589 | § 831,079
e A S e 679 1.2 (R-16.8) 0.75 509 10% $ 580 [ § 393,820 1.2.2 (R-16.8) 055 373 12% $ 589 | § 399,931
Clear Wall el
gz’;""y SE il 209 8.1.3 (R-10) 472 988 20% $ 580 | $ 121,373 8.1.8 (R-12.6) 2.39 500 15% $ 1244 | 8 260,324
Steel Stud Wall 886 5.1.2 (R-15 e.) 024 213 4% 5 378 5 334,908 512 (R-1564) 024 213 7% 5 378 5 334,908
— At Steel Stud Wall 11 553 045 5 0% $ s - 55.12 0.10 1 0% $ s -
P ‘At Window-wall 117 132 0.98 114 2% $ s B 13.1,65.12 020 23 1% $ 200§ 23,400
At Window-wall Spandrel 1768 1.2 063 1110 22% $ -1s - 122 066 1163 36% $ -s -
aindoRallSeand] 679 8.1.9 113 767 15% $ s - included in clear wall 0 0% $ 266 | § 180,614
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Steel Stud Wall 312 52.18 0.06 17 0% $ -1s - 5218 0.06 17 1% $ -|s -
Glazing Transition [ \vinaoWWallto Steel Stud - 4g75 542 0.07 132 3% $ s . 542 0.07 132 4% $ -ls -
Interior Wall . " o = ~ o - -
Intersection Fire and Sound Separation 988 5.8.1 0.02 17 0% $ $ 5.8.1 0.02 17 1% $ $
At Window-wall 95 25.4 0.86 81 2% $ -|s - 5.8.1 0.02 2 0% $ -|s -
At grade
At Steel Stud Wall 11 1S0-14863 075 8 0% B -|s - 1SO-14863 075 8 0% $ s -
At Sliding Door 22 251 0.86 19 0% $ s - 251 0.86 9 1% $ s -
Area of Increased q
Wall Thickness (BIElAE]
Total 5040 100% S 7,668,481 3245 100% S 2,030,256
Overall Opaque U-Value (WImZK) 1.58 1.02
Effective R-Value (m°K/W) 0.63 0.98
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window-wall Spandrel 721 (R-16.8) 5 s 818,380 1.2.1 (R-16.8) s s 818,380
‘E""a':‘c‘:"n"""”a" SfpameiE e 679 1.2 (R-16.8) 0.75 509 10% s 580 [ § 393,820 1.2 (R-16.8) 075 509 10% $ 580 | § 393,820
Clear Wall —
gz’;""y SE il 209 8.1.3 (R-10) 472 988 19% $ 580 | $ 121,373 8.1.3 (R-10) 472 988 19% $ 745| s 155,902
Steel Stud Wall 586 5.1.7 (R-10 6., R-12) 035 310 6% S 730§ 646,780 517 (R25 6., R-12) 026 230 % s 740[§ 655,640
— At Steel Stud Wall 11 556 078 9 0% S I's - 556 0.78 9 0% S s -
P ‘At Window-wall 117 13.2 098 114 2% S 74]$ 20,358 13.2 0.98 114 2% 5 174 [s 20,358
At Window-wall Spandrel 1768 1241 063 1110 21% s s - 121 063 1110 21% $ -ls -
aindoRkallSeand] 679 8.1.9 113 767 14% $ -|s - 8.1.9 113 767 15% $ -|s -
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Steel Stud Wall 312 5224,53.4 021 66 1% $ -|s - 5224,534 021 66 1% $ s -
Glazing Transition [ (Vi Wallto Steel Stud - 4g75 543 0.12 237 4% $ s . 543 0.12 237 5% $ - -
:"‘e’i" reat Fire and Sound Separation | 988 58.1 0.02 24 0% s s - 58.1 0.01 13 0% $ s -
At Window-wall 95 251 086 81 2% $ -|s - 25.1 0.86 81 2% $ -|s -
At grade
At Steel Stud Wall 11 1SO-14863 075 8 0% $ BB - 1SO-14863 0.75 8 0% $ BE -
At Sliding Door 2 251 0.86 19 0% S s - 251 0.86 19 0% s |5 -
Vision Triple Glazing Upcharge 7542 $ 751 % 565,650 $ 751 % 565,650
Area of Increased .
Wall Thickness AT
Total 5300 100% 5 2,566,361 5210 100% 5 2,609,750
Overall Opaque U-Value (W/m?K) 1.66 1.64
Effective R-Value !mzKIW) 0.60 0.61

Window-wall Spandrel 1.2.2 (R-16.8) $ $ 831,079
‘E""a':‘c‘:"n"""”a" SfpameiE e 679 1.2.2 (R-16.8) 0.55 373 1% $ 589 [ 5 399,931
Clear Wall =T
gz’;""y Sl 209 8.1.8 (R-12.6) 2.39 500 15% $ 1244 8 260,324
Steel Stud Wall 836 5.1.17 (R-12 Batt + R-25 e.i.) 0.20 177 5% 5 653] § 578,558
— At Steel Stud Wall 11 5512 0.10 1 0% S -|s -
& ‘At Window-wall 117 13.1,55.12 0.20 23 1% S 200§ 23,400
At Window-wall Spandrel 1768 122 0.66 1163 34% $ -l s -
aindoRallSeand] 679 included in clear wall 0 0% $ 266 | $ 180,614
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s -
At Steel Stud Wall 312 5221 0.07 22 1% $ -l s -
Glazing Transition [ \vinioWWallto Steel Stud - 4g75 543 0.12 237 7% $ -|s -
Interior Wall = 5 o
Intersection Fire and Sound Separation 988 5.8.1 0.01 13 0% $ -1 $ -
At Window-wall 95 25.1 0.86 81 2% $ -l s -
[Seab At Steel Stud Wall 11 1SO-14863 075 8 0% $ BB -
‘At Sliding Door 22 251 0.86 19 1% 5 -|s -
Vision Triple Glazing Upcharge 7542 $ 75| $ 565,650
Area of Increased q
Wall Thickness (BIElAE]
Total 3395 100% S 2,839,556
Overall Opaque U-Value (WIm“K) 1.07
Effective R-Value (m°K/W) 0.94
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for High Rise MURB with 70% Window to Wall Ratio.

Scenario 2: Concrete Construction

Window-wall Spandrel 1411 1.2.1 (R-16.8) 0.75 1058 16% s 580 | $ 818,380 1.2.1 (R-16.8) 0.75 1058 16% s 580 | § 518,360
SRR R @ 679 1.2.1 (R16.8) 0.75 509 8% 5 580 | § 393,820 1.2.1 (R-16.8) 0.75 509 8% $ 580 | § 393,820
Cleagdiall Balcony Siab ai Sidn
2y 9 209 8.1.3 (R-10) 472 988 15% $ 580 | § 121,373 8.1.3 (R-10) 472 988 15% $ 580 | $ 121,373
Concrete Wall 886 6.2.2 (R-10e.i) 042 372 6% 5 674] 5 597,164 6.2.4 (R-10 e.i., R-12) 029 257 4% 5 691 $ 612,226
Parapet At Concrete Wall 1 0.78 9 0% $ -1 8 - 6.5.3 0.78 9 0% $ -1 -
5 ‘At Window-wall 117 131 0.98 115 2% s s B 1.3.1 0.98 115 2% s “Is B
At Window-wall Spandrel 1768 1241 063 1110 17% $ -1 - 121 063 1110 17% $ -|s -
aindoRkallSpand] 679 8.1.9 113 767 12% $ -|s - 8.1.9 113 767 12% $ -l s -
Floor
At Sliding Door 638 included in clear wall 0 0% $ -8 - included in clear wall 0 0% $ -1s -
At Concrete Wall 312 625 1.00 310 5% s -1s - 625 1.00 310 5% $ -|s -
Glazing Transition wa""“"""”a" DEED 1975 643 030 583 9% $ -1s - 643 0.30 583 9% $ -|s -
Interior Wall Concrete Shear o _ . o, . _
Intorenction P 988 622 067 658 10% $ $ 622 067 658 10% $ $
At Window-wall 95 251 0.86 81 1% $ -|s - 25.1 0.86 81 1% $ -|s -
At grade
At Concrete Wall 1 1S0-14863 075 8 0% B -|s - 1S0-14863 075 8 0% $ -|s -
At Sliding Door 22 251 0.86 19 0% 5 s - 251 0.86 19 0% 5 I -
Area of Increased q
Wall Thickness (BIElAE]
Total 6588 100% s 7,930,737 6473 100% s 1,945,799
Overall Opaque U-Value (W/mzK) 2.07 2.03
Effective R-Value (m°K/W) 0.48 0.49

CameE D R (e 1411 1.2.1 (R-16.8) 075 1058 18% $ 580 | $ 818,380 1.2.1 (R-16.8) 0.75 1058 18% $ 580 | $ 818,380
Replacement)
Concrete Wall w/ Balcony . o, . o
S (Spandrel Replacement) 679 1.2.1 (R-16.8) 075 509 9% $ 580 § 393,820 1.2.1 (R-16.8) 075 509 9% $ 580 [ § 393,820
Ly Sl e Sy 209 8.1.3 (R-10) 472 988 17% 5 580 | § 121,373.12 8.1.3 (R-10) 472 988 17% $ 580 | § 121,373
Door
Concrete Wall 886 6.2.2 (R-10 e.) 042 372 6% $ 674] 597,164 6.2.4 (R-10 e, R-12) 029 257 4% $ 691§ 612,026
Parapet At Concrete Wall 1 6.5.3 0.78 9 0% $ -1 8 - 6.5.3 0.78 9 0% $ -1 -
B ‘At Strip Window 117 131 0.98 115 2% 5 s - 131 098 115 2% 5 -Is -
ARG (Ermic]| EvER 124 063 1110 19% $ s - 124 063 1110 19% $ -ls -
Replacement)
At Concrete Wall w/
Balcony (Spandrel 679 8.1.9 1.13 767 13% $ -1$ - 8.1.9 113 767 13% $ -1s -
Floor Replacement)
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 625 1.00 310 5% $ s - 6.25 1.00 310 5% $ -l s -
Glazing Transition 3\;:5 \imcHjolcorcete 1975 6.4.3 0.30 583 10% $ s - 6.4.3 0.30 583 10% $ -l s -
Interior Wall Concrete Shear o _ _ o, - -
Mot WallColumn 988 none 0.00 0 0% $ $ none 0.00 0 0% $ $
At Concrete Wall (Spandrel
. E—— 95 25.1 0.86 81 1% $ -l s - 25.1 0.86 81 1% $ -l s -
rade
g At Concrete Wall 11 1SO-14863 075 8 0% $ -ls - 1SO-14863 075 8 0% $ -ls -
‘At Sliding Door 22 251 0.86 19 0% 5 s - 251 0.86 19 0% 5 15 -
Area of Increased .
Wall Thickness AT
Total 5930 100% S 1,930,737 5815 100% S 1,945,799
Overall Opaque U-Value (W/m’K) 1.86 1.83
Effective R-Value (m°K/W) 0.54 0.55
E.6.7 »
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Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window-wall Spandrel 1.2.2 (R-16.8) . 831,079 123,141 . 939,726
‘g":‘d"‘”‘wa" S 679 122 (R-16.8) 0.55 373 9% $ 589 s 399,931 12.3,14.1 0.50 340 13% $ 666 | $ 452,14
Clear Wall alcony
gz’;""y Sl 209 8.1.8 (R-12.6) 2.39 500 13% $ 1244 8 260,324 8.1.8 (R-12.6) 2.39 500 18% $ 1244 | $ 260,324.42
Concrete Wall 886 62.2 (R-10e.) 042 372 9% S 674 5 597,164 622 (R-106) 042 372 14% S 674 $ 597,164
— At Concrete Wall 11 5512 0.10 1 0% $ s - 55.12 010 1 0% $ Is -
P At Window-wall 117 13.1,65.12 0.20 23 1% 5 200 § 23,400 13.1,65.12 020 23 1% 3 200 § 23,400
At Window-wall Spandrel 1768 122 0.66 1163 29% $ -1 8 - included in clear wall 0 0% $ -1 s -
aindoRkallSpand] 679 included in clear wall 0 0% $ 266 | $ 180,614 included in clear wall 0 0% $ 266 | s 180,614
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 62.19 0.26 82 2% $ 200 $ 62,400 62.19 026 82 3% $ 200 | $ 62,400
Glazing Transition wa""“"""”a" BEREED 1975 643 030 583 15% $ s - 643 030 583 21% 5 s .
Interior Wall Concrete Shear
N Wall/Column 988 none 0.00 0 0% $ -8 - none 0.00 0 0% $ -1s -
At Window-wall 95 254 0.86 81 2% $ -s - 251 0.86 81 3% $ -l s -
At grade
At Concrete Wall 11 1S0-14863 075 8 0% $ -|s - 1SO-14863 075 8 0% $ -|s -
‘At Sliding Door 22 251 0.86 19 0% S s - 251 0.86 19 1% S 15 -
Area of Increased .
Wall Thickness AT
Total 3983 100% S 2,354,912 2715 100% S 2,515,842
Overall Opaque U-Value (W/m’K) 1.25 0.85
Effective R-Value !mzKIW) 0.80 1.17

Window-wall Spandrel 121 (R-16.8) 18% $ $ 818,380 122 (R-16.8) 23% $ $ 831,079
‘E’:’a':‘c‘:"n""""’a" SPandi=iv 679 1.2 (R-16.8) 0.75 509 9% $ 580 [ § 393,820 1.2.2 (R-16.8) 055 373 1% 5 589 | § 399,931
Clear Wall —
gz’;""y Sl 209 8.1.3 (R-10) 472 988 17% $ 580 | $ 121,373 8.1.8 (R-12.6) 2.39 500 15% $ 1244 | $ 260,324
Concrete Wall 886 6.1.1 (R-15e.) 032 284 5% S 893[ 5 791,198 611 (R-156.) 032 284 8% S 893 | $ 791,198
— At Concrete Wall 11 65.1 040 4 0% $ s - 55.12 0.10 1 0% $ -
P ‘At Window-wall 117 132 0.98 114 2% S s B 13.1,65.12 020 23 1% 5 200 § 23,400
At Window-wall Spandrel 1768 1241 063 1110 19% $ -1s - 122 066 1163 35% $ -|s -
i coraaiitarce 679 8.1.9 113 767 13% $ -|s - included in clear wall 0 0% $ 266 | $ 180,614
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 6.2.1 0.02 7 0% $ -|s - 6.2.1 0.02 7 0% $ -|s -
Glazing Transition [ oW Wall o Conerete 1975 6.4.1 0.10 203 4% $ s . 6.4.1 0.10 203 6% $ -1s -
Interior Wall Concrete Shear o o
R T 988 622 067 658 1% $ -s - none 0.00 0 0% $ -|s -
At Window-wall 95 25.1 0.86 81 1% $ -s - none 0.00 0 0% $ -|s -
At grade
At Concrete Wall 1 1S0-14863 075 8 0% S -|s - 1SO-14863 075 8 0% $ -|s -
‘At Sliding Door 22 251 0.86 19 0% $ s - 251 0.86 9 1% $ s -
Area of Increased q
Wall Thickness (BIElAE]
Total 5812 100% S 2,124,771 3359 100% S 2,486,546
Overall Opaque U-Value (WIm“K) 1.82 1.05
Effective R-Value (m°K/W) 0.55 0.95
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Window-wall Spandrel 121 (R-16.8) $ 5 818,380 121 (R-16.8) $ 5 818,380
‘E’;”a“l‘c‘:)"n""""’a" SPandi=iv 679 1.2 (R-16.8) 0.75 509 9% $ 580 [ § 393,820 1.2 (R-16.8) 075 509 12% 5 580 | § 393,820
Clear Wall —
gz’;""y Sl 209 8.1.3 (R-10) 472 988 17% $ 580 | $ 121,373.12 818 2.39 500 2% $ 1329 $ 278,112
Concrete Wall 886 62.7 047 416 7% 5 544 | § 481,984 62.7 047 416 0% $ 544§ 481,984
— At Concrete Wall 11 65.6 058 6 0% $ 174 | $ 1914 55.12 0.10 1 0% $ 200 $ 2,200
P ‘At Window-wall 117 132 0.98 114 2% $ 174 | $ 20,358 13.1,65.12 020 23 1% $ 200§ 23,400
At Window-wall Spandrel 1768 1241 063 1110 20% $ -|s - 1.2 063 1110 27% $ -|s -
aindoRkallSpand] 679 8.1.9 113 767 13% $ -|s - included in clear wall 0 0% $ -l s -
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 625 1.00 310 5% $ -1 - 6.2.7 038 118 3% $ -|s -
Glazing Transition [ /"o Wallto Concrete 1975 642 0.14 277 5% $ s . 642 0.14 277 7% $ s -
Interior Wall Concrete Shear
R T 988 5.8.1 0.02 24 0% $ -s - 5.8.1 0.02 24 1% $ -|s -
At Window-wall 95 2541 0.86 81 1% $ -s - 251 0.86 81 2% $ -|s -
At grade
At Concrete Wall 1 251 0.86 9 0% S -|s - 251 0.86 9 0% $ -|s -
At Sliding Door 22 251 0.86 19 0% $ s - 251 0.86 9 0% $ s -
Area of Increased q
Wall Thickness (BIElAE]
Total 5690 100% S 1,837,829 4146 100% S 1,997,896
Overall Opaque U-Value (W/mzK) 1.79 1.30
Effective R-Value (m°K/W) 0.56 0.77

Window-wall Spandrel 1411 1.2.1 (R-16.8) 075 1058 16% 5 580 | § 818,380 1.2.1 (R-16.8) 0.75 1058 16% 5 580 | $ 818,380
\éva'::g%""wa" SE==lEt 679 1.2.1 (R-16.8) 075 509 8% $ 580 | $ 393,820 1.2.1 (R-16.8) 0.75 509 8% $ 580 | $ 393,820
Cieanvall Ly Sl e Sl 209 8.1.3 (R-10) 472 988 15% $ 580 | § 121,373 8.1.3 (R-10) 472 988 15% $ 580 | § 121,373
Door
Concrete Wall 886 62.2 (R-10e.i.) 0.42 372 6% $ 674| $ 597,164 6.2.4 (R-10 e.i., R-12) 029 257 4% $ 691 $ 612,226
— At Concrete Wall 11 653 078 9 0% 5 s - 653 078 5 0% $ I -
P ‘At Window-wall 117 131 0.98 115 2% $ s B 134 098 115 2% $ I -
At Window-wall Spandrel 1768 1.2 063 1110 17% $ -|s - 1.2 063 1110 17% $ -|s -
aindoRkallSpand] 679 8.1.9 113 767 12% $ s - 8.1.9 113 767 12% $ -l s -
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 625 1.00 310 5% $ -1s - 625 1.00 310 5% $ -|s -
Glazing Transition [ /"o allto Concrete 1975 643 0.30 583 9% $ s . 643 0.30 583 9% $ -ls -
Interior Wall Concrete Shear o = - ry - -
i b o 988 622 067 658 10% $ $ 6.2.2 067 658 10% $ $
At Window-wall 95 25. 0.86 81 1% $ -|s - 25.1 086 81 1% $ -|s -
At grade
At Concrete Wall 11 1S0-14863 075 8 0% $ -|s - 1SO-14863 075 8 0% $ -|s -
At Sliding Door 2 251 0.86 19 0% 5 s - 251 0.86 19 0% 5 |5 -
Vision Triple Glazing Upcharge 7542 $ 751 % 565,650 $ 751 % 565,650
Area of Increased -
Wall Thickness AT
Total 6588 100% 5 2,496,387 6473 100% 5 2,511,449
Overall Opaque U-Value (W/m’K) 2.07 2.03
Effective R-Value !mzKIW) 0.48 0.49

E.6.9 m:
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Window-wall 12.2 (R.16.8) 831,079 122 (R-16.8) 5 5 831,079
‘E’;”a“l‘c‘:)"n""""’a" S iot 679 1.2.2 (R16.8) 0.55 373 10% 5 589 8 399,931 122 (R16.8) 055 373 1% $ 589 [ § 399,931
Clear Wall —
gz’;""y SEDEREITT 209 8.1.8 2.39 500 13% $ 1329] $ 278,112 8.1.8 (R-12.6) 2.39 500 15% $ 1244 | 260,324
Concrete Wall 886 62.7 047 416 1% 544 481,984 6.1.1 (R-15e.i.) 032 284 8% 5 893§ 791,198
Paranet ‘At Concrete Wall 11 5512 0.10 1 0% 200 2,200 5512 0.10 1 0% 5 -
& At Window-wall 17 1.3.1,55.12 0.20 23 1% 200 23,400 13.1,65.12 020 23 1% $ 200§ 23,400
At Window-wall Spandrel 1768 122 066 1163 31% $ s - 122 066 1163 34% $ -|s -
aindoRkallSpand] 679 included in clear wall 0 0% $ 266 | $ 180,614 included in clear wall 0 0% $ 266 | s 180,614
w/Balcony
Floor
At Sliding Door 638 included in clear wall 0 0% $ -1 s - included in clear wall 0 0% $ -1 s -
At Concrete Wall 312 627 0.38 118 3% $ -1s - 6.2.1 0.02 7 0% $ -|s -
Glazing Transition [ /"o allto Concrete 1975 642 0.14 277 7% $ s . 6.4.1 0.10 203 6% $ s -
Interior Wall Concrete Shear o _ _ o, - -
e S 988 5.8.1 0.02 24 1% $ $ none 0.00 0 0% $ $
At Window-wall 95 2541 0.86 81 2% $ -|s - 251 0.86 81 2% $ -|s -
[Seab At Concrete Wall 1 251 0.86 9 0% $ BB - 1SO-14863 0.75 8 0% $ -|s -
At Sliding Door 22 251 0.86 19 0% 5 s - 25.1 0.86 19 1% 5 -Is -
Vision Triple Glazing Upcharge 7542 $ 751 % 565,650 $ 751 % 565,650
|Area of Increased .
Wall Thickness AT
Total 3781 100% 5 2,762,970 3440 100% 5 3,052,196
Overall Opaque U-Value (W/m’K) 1.19 1.08
Effective R-Value (m°K/W) 0.84 0.93

n:
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Secondary School - 20% Window to Wall Ratio

E.7.1

Building Specifications

Gross Floor Area (sq ft) 78,400
No. of Floors 2
Window to Wall Ratio 20%

Refer to Page C.11-

Performance Characteristics C.12 in Appendix C

Notes

I"“I
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table M.7.1 - Cost Benefit Analysis Summary for Secondary School with 20% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
TR Reduction Absolute Incremental Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : ; 2= : : : : 2e2 : : : : : : : : :
NECB 2011 Zone 5 (Assembly Only) | 0.28 23% $ - 47,150 147 0.26 133 $ 48| 113 161 033 1.48 $ 492| 96 a a o . o
ASHRAE 90.1-2010 Zone 7
(Assembly Only) QES : ° : : : : : : : : L : : : :
gﬁ%‘a AT WAy 021 42% 47,150 - - - - - - - - 187 073 3.69 $  11s8| 41
Base Case 1: Standard
P oot 073 - $ 1,191,004 - . 155 - - - 170 - - - - 201 - - - -
Case 1A: More Insulation for
9 9
S Dl ) 0.66 10% $ 1,232,187 41,183 3% 154 0.19 0.95 $ 300 | 137 168 021 1.04 $ 328| 126 199 0.27 145 $ 44| 93
(S 128 (ITHEUEL (RIS 0.60 18% $ 1,168,893 (22,111) 2% 153 0.37 178 $ 571 0 167 0.40 1.96 $ 622 0 198 0.50 274 $ 835 0
(Exterior Insulation)
(S e Iz BB 0.52 29% $ 1,176,963 (14,041) 1% 151 0.60 2.80 $ 905 0 166 0.64 3.07 $ 984 0 196 0.79 431 $ 1,307 0
More Insulation
Base Case 2: Brick
e T e e 0.78 - $ 1,026,884 (164,120)[  -14% 156 (0.14) ©076) |s (234) - 171 (0.16) 083 |s (257 - 202 (0.22) (116) |$  (@356)| -
[ KA 057 2% $ 1,051,927 25,043 2% 152 059 2.89 $ o18| 27 167 064 3.7 $  1002| 25 197 0.82 4.43 $ 1351 19
Improved Details
Base Case 3: Split Insulated _EA40
] 0.66 9% $ 551,062 (639,942) 54% 154 018 0.92 $ 291 o 168 0.20 1.01 $ 318 o 199 0.26 1.41 $ 431 0
Case 3A: Improved EIFS 061 22% $ 556,861 5,799 1% 153 0.14 0.66 $ 214| 27 167 0.15 073 $ 233| 25 198 0.19 1.02 $ 309| 19
E7.2 i
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Table E.7.2 - Cost Benefit Analysis Summary for Secondary School with 20% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
il A P—— e Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) Qs © ° ° ° = - ° : ° &5 © ° - - - © - ° -
gﬁ%‘a AL AT B (=Y 028 46% - 147 0.79 3.86 s 1232 = 161 091 425 $ 1378 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) LS - - © - © © - - - © = © - - -
NAESARD m HACSITY || ggm, 8% - - - - - - - - - 187 0.96 492 | 1s34| -
Only)
252 G0k Tk 1.08 - 1,087,836 |- - 161 - - - - 176 - a a a 210 8 B 5 B
Assemblies + Details
e aoclnsUarontoy 0.95 12% 1,116,107 | $ 28,271 3% 159 0.32 2.04 $ 586 | 48 174 037 221 $ 648 | 44 207 059 3.03 $ 943| 30
Concrete Wall
gzrﬁié’i hemalvErie 0.88 18% 1,246,069 | $ 158,233 15% 157 0.49 3.03 $ 877 | 180 172 056 3.29 $ %69 | 163 205 0.87 452 $  1403| 113
Case 1C: Improved Details + 0.76 30% 1,273,507 | $ 185,671 17% 155 0.81 483 $ 1418 131 170 0.91 524 $ 1565 119 202 1.39 7.23 $ 2239 83
More Insulation
Base Case 2: Brick
e s s S ard Details | 092 - 1,265,376 | $ 177,540 16% 158 0.40 250 $ 719 | 247 173 045 2.70 $ 795 223 206 072 37 $ 1153| 154
Case 2A: Brick Assemblies +
e Lkl 0.74 20% 1,266,209 | $ 833 0% 155 0.47 265 e 170 053 2.89 s @ - 201 076 4.00 $ (123 -
Base Case 3: EIFS 0.68 37% 1,351,606 | $ 263,770 24% 154 1.00 5.84 $ 1732 152 169 113 634 $  1,000| 138 200 167 8.76 $  2709] o7
Case 3A: Improved EIFS +
Spandrel (compared to base 059 46% 1,388,071 | $ 300,235 28% 152 128 712 $  2147| 140 167 142 7.75 $  2361| 127 198 2.03 1074 |$  3311| o1
case 1)
[PESe e 48 (e (e 0.99 a 878,016 | $ (209,820)|  -19% 159 0.21 134 $ 384 0 175 0.24 1.45 $ 425 0 208 0.39 1.99 $ 620 0
with Standard Details
Case 4A: Sandwich Panel (Poor) | 1.97 -98% 1,331,550 | $ 453,534 42% 174 (1.85) (1318) |$  (3.640) - 191 (2.17) @1 |$ @03y - 231 3.79) (19.28) |$ (6086) -
52,5,2.48: pReees) SR 0.65 34% 1,332,383 | $ (19,223) 2% 154 0.88 4.92 $ 1484 0 168 0.99 5.36 $ 1,633 0 199 1.41 7.43 $ 2,290 0

E.7.3
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Overall U-values and Construction Costs for Secondary School with 20% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall s\z'l'('gf;'('f;eid SR‘jZ')St”d 1614 5.1.7 (R-10 e.i., R-12) 0.35 565 48% 730| 1,178,220 [ 5.1.7 (R-20 e.i., R-12) 0.28 452 42% $ 755| $ 1,218,570
Parapet At steel stud 272 556 078 211 18% B 47] s 12,784 556 0.78 211 20% B 47]s 12,784
Floor At steel stud 272 5224,534 0.19 52 4% S BB - 5224,534 0.16 44 4% S -|s -
Glazing Transition Z”:;:I‘”S':l‘ff‘”’ dleariicing | R 534 0.20 149 13% $ -|s - 534 0.23 171 16% $ -l s -
ve— At steel stud 243 1SO-14863 075 182 15% S -Is - 1SO-14863 0.75 182 7% S I3 -
At doors 29 8.1.10 0.68 20 2% S -Is - 8111 0.17 5 0% s 29]'s 833
Area of Increased .
Wall Thickness auisteiogel
Total 1179 100% § 1,191,004 1065 100% 1,232,187
Overall Opaque U-Value (W/m’K) 0.73 0.66
Effective R-Value (m*K/W) 1.37 1.52

Steel Stud Wall with
Clear Wall [zl brele ElUhn | RERe 5117 (R-15 e.i) 0.33 533 55% $ 690 1,113,660 5.1.17 (R-25e.i.) 0.24 387 46% $ 695| $ 1,121,730
clip and horizontal sub-girt
system (R-16.8 e.i.)
Parapet Al steel stud 272 5512 0.09 25 3% B 200[ § 54,400 55.12 0.09 25 3% B 200[ § 54,400
Floor Al steel stud 272 5221 0.07 19 2% S -|'s - 52.21 0.07 19 2% S -1 -
Glazing Transition Z”:;:I‘”S':l‘ff‘”’ dleariicing | R 53.4 0.20 149 16% $ -|s - 534 0.23 171 20% $ -|s -
v— At steel stud 243 1SO-14863 0.95 231 24% S -Is - 1SO-14863 0.95 231 28% S I3 -
At doors 29 81,11 0.17 5 1% 5 29]'$ 833 81.11 0.17 5 1% s 29]'s 833
Area of Increased .
Wall Thickness auisteiogel
Total 962 100% $ 1,168,893 839 100% 1,176,963
Overall Opaque U-Value gWImzK) 0.60 0.52
Effective R-Value (m’K/W) 1.68 1.92
E.7.4 s
T “ ﬂ



Appendix E - Cost Benefit Analysis
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Clear Wall a/p;'ltl '(;s_'i';‘t:? s:f'z)s""d 1614 5.2.9 (R-10 e.i, R-12) 0.33 533 2% $ 630| $ 1,016,820 [5.2.10 (R-20 e.i., R-12) 0.25 404 44% $ 645| $ 1,041,030
Parapet At steel stud 272 5.5.6, 0.65 177 14% $ 37| $ 10,064 5.5.6, estimate 0.65 177 19% $ 371 $ 10,064
Floor Al steel stud 272 5.2.9 (R-10 e.j, R-12) 053 144 11% $ s - [5.2.10 (R20 e, R-12) 0.30 82 9% $ B
Glazing Transition Z“;‘g;l‘“;{‘lﬁ’w’ dleaniiczin | 5.3.10 0.28 212 17% $ s - 53.11 0.09 70 8% $ -
y— At steel stud 243 1SO-14863 075 182 14% $ s - 1SO-14863 0.75 182 20% $ -
At doors 29 8.1.10 0.68 20 2% $ s - 8111 0.17 5 1% 3 29] 3 833
Area of Increased .
\Wall Thickness aipenogael
Total 1267 100% $ 1,026,884 919 100% 1,051,927
Overall Opague U-Value (W/m?K) 0.78 0.57
Effective R-Value (m?K/W) 1.27 1.76

Split Insulated Steel Stud
Clear Wall Wall with EIFS (R-7.6 e.i. + | 1614 5.1.2 (R-7.6e.., R-12) 0.34 549 51% $ 333 $ 537,462 5.1.1(R-15e.i.) 0.33 533 54% $ 314 $ 506,796
R-12)
Parapet At steel stud 272 5.5.3 0.45 123 11% $ 50| $ 13,600 5.5.2 0.24 65 % $ 181 $ 49,232
Floor At steel stud 272 5.2.18 0.06 15 1% $ -1 8 - 5.2.17 0.02 6 1% $ -1 8 -
Glazing Transition S“S”tcegl"::'l:’;‘”/ derriicaiie: | R 532 0.24 180 17% $ -l s - 538 0.19 148 15% $ -|s -
At Grade At steel stud 243 1SO-14863 0.75 182 17% $ -1 $ - none- estimate 0.95 231 23% $ -1 8 -
At doors 29 8.1.10 0.68 20 2% $ -1 8 - 8.1.11 0.17 5 0% $ 29| $ 833
Area of Increased .
\Wall Thickness At Interior Wall
Total 1069 100% $ 551,062 987 100% 556,861
Overall Opaque U-Value (W/mzK) 0.66 0.61
Effective R-Value (m?K/W) 151 1.64
E.7.5 | | J
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Overall U-values and Construction Costs for Secondary School with 20% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 1614 6.2.2 (R-10 c.i.) 0.42 678 39% $ 674] $ 1,087,836 | 6.2.4 (R-10 c.i.,, R-12) 0.29 468 31% $ 691] $ 1,115,274
Parapet At concrete wall 272 6.5.3 0.78 211 12% $ -1$ - 6.5.3 0.78 211 14% $ -1 8 -
Floor At concrete wall 272 6.2.5 1.00 271 16% $ -1 s - 6.2.5 1.00 271 18% $ -8 -
Glazing Transition :)“é‘g:c‘:‘g'::"‘”' el | RS 6.3.3 0.50 383 22% $ -|s - 6.3.3 0.52 392 26% $ s -
At Grade At concrete wall 243 1SO-14863 0.75 182 10% $ -1s - 1SO-14863 0.75 182 12% $ -1 % -
At doors 29 8.1.10 0.684 20 1% $ -3 - 8.1.11 0.17 5 0% $ 29| $ 833
Area of Increased .
(Wall Thickness ARlerciaal
Total 1744 100% $ 1,087,836 1530 100% 1,116,107
Overall Opague U-Value (W/m?K) 1.08 0.95
Effective R-Value (m?K/W) 0.93 1.06

Concrete Wall (R10) 6.2.2 (R-10 C.i.) . $ 1,087,836 | 6.2.4 (R-10 c.i,, R-12) . $ $ 1,115,274
Parapet At concrete wall 272 6.2.19 0.46 124 9% $ 200] $ 54,400 6.2.19 0.46 124 10% $ 200] $ 54,400
Floor At concrete wall 272 6.2.19 0.46 124 9% $ 200] $ 54,400 6.2.19 0.46 124 10% $ 200] $ 54,400
Glazing Transition zué‘:gc‘:ve':':""‘” i | - 6.3.3 050 383 27% $ s - 6.3.3 052 392 32% $ s -
[ope— At concrete wall 243 6.2.19 0.46 111 8% $ 200] $ 48,600 6.2.19 0.46 111 9% $ 200] $ 48,600
At doors 29 8111 0.17 5 0% $ 29| 833 8111 0.17 5 0% $ 29| s 833
Area of Increased .
\Wall Thickness At Interior Wall
Total 1423 100% $ 1,046,069 1223 100% 1,273,507
Overall Opague U-Value (W/m?K) 0.88 0.76
Effective R-Value (m?K/W) 1.13 1.32

Concrete Wall (R10) 6.2.14 (R-10 c.i) $ $ 1,265,376  6.2.15 (R-10 c.i) $ $ 1,265,376
Parapet At concrete wall 272 6.5.7, esti 0.36 98 7% $ -1 - 6.5.6 0.58 157 13% $ -8 -
Floor At concrete wall 272 6.2.14 (R-10 c.i) 0.45 121 8% $ -1 -] 6.2.15(R-10c.) 0.32 88 7% $ -8 -
Glazing Transition E“:::C‘::'t‘:"w' chmrivens | RS 6.3.7 0.54 414 28% $ -|s - 6.3.8 0.14 109 9% $ s -
EopE— At concrete wall 243 1SO-14863 0.75 182 12% $ -1s - 1SO-14863 0.75 182 15% $ -1s -
At doors 29 8.1.10 0.68 20 1% $ -1s - 8.1.11 0.17 5 0% $ 29] $ 833
Area of Increased .
\Wall Thickness At Interior Wall 0
Total 1481 100% $ 1,265,376 1187 100% 1,266,209
Overall Opague U-Value (W/m?K) 0.92 0.74
Effective R-Value (m?K/W) 1.09 1.36
E.7.6 | | b
e “ l1
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Concrete Wall

6.11(R-15e.i)

$ $ 1,338,006 6.1.1 (R-15 e.i.) $ $ 1,338,006
Parapet At concrete wall 272 6.5.1 0.40 109 10% $ 50| $ 13,600 6.5.2 0.22 59 6% $ 181 $ 49,232
Floor At concrete wall 272 6.2.1 0.02 6 1% $ -1$ - 6.2.1 0.02 6 1% $ -1$ -
Glazing Transition :)“é‘::c‘:‘g't‘:"‘”' el | RS 6.3.1 0.29 223 20% $ s B 6.3.6 0.17 129 14% s -
At Grade At concrete wall 243 1SO-14863 0.95 231 21% $ -1 8 - 1SO-14863 0.95 231 24% -1 $ -
At doors 29 8.1.10 0.68 20 2% $ -1 s - 8.1.11 0.17 5 1% $ 29| $ 833
Area of Increased .
(Wall Thickness aipenogael
Total 1105 100% $ 1,351,606 946 100% $ 1,388,071
Overall Opague U-Value (W/m?K) 0.68 0.59
Effective R-Value (m?K/W) 1.46 171

Concrete Wall 6.2.7 $ $ 878,016 6.2.9 $ $ 1,331,550
Parapet At concrete wall 272 6.5.6 0.58 157 10% $ -1s - 6.5.5 0.88 240 8% $ -1 8 -
Floor At concrete wall 272 6.2.7 0.38 103 6% $ -1 8 - 6.2.9 0.15 40 1% $ -1 8 -
Glazing Transition Z“Qg:c‘:ve';':"‘”/ itariiizii | 6.3.3 050 383 24% $ -ls - 6.3.4 1.06 808 25% $ -ls -
At Grade At concrete wall 243 1SO-14863 0.75 182 11% $ -1 s - 1SO-14863 0.75 182 6% $ -1 8 -
At doors' 29 8.1.10 0.684 20 1% $ -Is - 8.1.10 0.68 20 1% $ s -
Area of Increased .
Wall Thickness Aol
Total 1603 100% $ 878,016 3178 100% $ 1,331,550
Overall Opague U-Value (W/m°K) 0.99 1.97
Effective R-Value (m?K/W) 1.01 0.51

Concrete Wall $ $ 1,331,550
Parapet At concrete wall 272 6.5.4 0.65 177 17% $ -1$ -
Floor At concrete wall 272 6.2.8 0.21 56 5% $ -1$ -
Glazing Transition | FUnch window! doorframe | 7, 6.35 0.05 a7 3% $ s -
At Grade At concrete wall 243 6.7.3 0.21 52 5% $ -1 $ -
At doors 29 8.1.11 0.17 5 0% $ 29| $ 833
Area of Increased 5
Wall Thickness Atinterior Wall
Total 1052 100% $ 1,332,383
Overall Opague U-Value (W/m?K) 0.65
Effective R-Value (m?K/W) 153
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Secondary School - 40% Window to Wall Ratio

E.8.1

Building Specifications

Gross Floor Area (sq ft) 78,400
No. of Floors 2
Window to Wall Ratio 40%

Refer to Page C.11-

Performance Characteristics C.12 in Appendix C

Notes




Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.8.1 - Cost Benefit Analysis Summary for Secondary School with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
g R Aasalli oS Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5

(Assembly Only) QES : : : : 2o : : ) ) ) : ) ) ) ) : : : :

gEE)B A ARy 028 23% - s 36,325 153 020 095 $ 306 | 119 167 021 1.06 $ 336 | 108 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 ° - - . ° . ° ° ° ° ° ° ° ° =3 ° - ° -
gﬁ%‘a AT WAy 021 42% - $ 36,325 = = = = = = = = 196 045 2,69 $ 787 46

Base Case 1: Standard

b 0.94 a 874,914 | $ - - 161 - - o 177 > o o o 210 a o o o

Case 1A: More Insulation for

9 9

St A (R ED L, R 0.88 6% 904,439 | $ 29,525 3% 160 0.10 0.64 $ 186 | 158 176 011 0.70 $ 204| 145 209 0.18 097 $ 298| 99

(S0 12k [IEEE) S 0.79 16% 869,290 | $ (5.624) 1% 159 0.27 1.64 $ 479 0 174 0.30 1.80 $ 524 0 207 0.46 2.49 $ 762 0

(Exterior Insulation)

(S0 X (] T S 072 24% 875,195 | $ 281 0% 158 0.40 234 $ 690 0 174 043 257 $ 754 0 206 0.66 358 $ 1,001 0

More Insulation

Base Case 2: Brick

Assemblies + Standard 1.04 11% 754,094 | $ (120,820)(  -14% 162 (0.18) @ s @) - 178 (0.20) @2 |s  @es)| - 212 (0.33) @7 s @30 -

Details

e 0.80 23% 771,809 | $ 17,715 2% 159 0.42 263 $ 762| 23 175 047 2.88 $ 83| 21 207 074 3.98 $ 1217 15

Improved Details

Base Case 3: Split Insulated

e 0.87 8% 406,873 | $ (468,041)|  -53% 160 013 0.77 $ 225 o 176 0.14 0.85 $ 246 o 208 0.22 117 $ 359 0

Case 3A: Improved EIFS 079 25% 420,066 | $ 13,193 3% 159 0.14 0.85 $ 249| 53 174 015 093 $ 22| 48 207 0.24 1.29 $ 394| 33

E.8.2 i
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Table E.8.2 - Cost Benefit Analysis Summary for Secondary School with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
il A P—— e Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) Qs © ° ° ° = - ° : ° = © ° - - - © - ° -
g‘s&B AL AT B (=Y 028 46% - 153 056 278 |s 876| - 167 058 308 |s 949 | - . - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) Qe : : : : : : : ) ) ) : ) ) ) 200 : : : :
NECB 2011 Zone 7A (Assembly 0.21 48% . _ _ . . = ~ - - 196 0.61 3.58 $ 1,060 -
Only)
Base Case 1: Standard
kA & 1.49 - $ 795,994 - 168 - a a a 184 8 a a a 220 8 B 5 B
e aoclnsUarontoy 136 9% $ 816,071 20,077 3% 166 0.19 132 $ 366| 55 182 0.22 1.43 $ 404| 50 218 0.37 1.94 $ 599 | 34
Concrete Wall
gzrﬁié’i hemalvErie 123 17% $ 947,504 151,600 19% 165 0.39 271 $ 752 | 202 181 0.45 2.92 $ 830 | 183 216 075 3.99 $  1208| 123
(D YR T (P 5 111 25% $ 967,671 171,677 22% 163 058 3.99 $ 1113|154 179 0.66 431 $ 1228|140 213 111 5.90 $ 1815 95
More Insulation
Base Case 2: Brick
e e[| 29 - $ 925904 129,910 16% 166 027 193 $ 534 | 243 182 032 2.08 $ 500 | 220 217 054 284 $ 873 | 149
(DB R AT IS 0.85 34% $ 925,904 0% 160 075 4.93 $ 1400 0 175 0.84 5.36 $ 1540 0 208 138 7.37 $ 2260 0
Improved Details
Base Case 3: EIFS 0.93 38% $ 002,649 196,655 25% 161 0.90 6.05 §  1702] 116 176 102 6.56 §  1875] 105 210 169 8.99 § o763 71
Case 3A: Improved EIFS +
Spandrel (compared to base 075 50% $ 1,028,281 232,287 29% 159 032 1.90 $ 560 | 415 174 035 2.09 $ 612| 379 206 054 291 $ 887 | 262
case 1)
[PEse e 458 (e (e 159 a $ 642,464 (153,530)|  -19% 169 (0.14) 099) |$ (273)| 563 185 (0.16) (106) |$ (301)[ 510 222 (0.27) (145 |$ (447)| 344
with Standard Details ) " " - ¥ . 4 . y
CaseiiscaRE 137 14% $ 651,912 9,448 1% 166 0.32 2.24 $ 620 15 182 037 2.42 $ 684 | 14 218 062 3.29 $ 1,015 9
More Insulation
g::;m: mpieredisandvich 074 54% $ 974325 331,861 52% 158 137 9.04 $  2563| 129 174 154 9.82 s 2819| 118 206 253 1349 |s  4141| 80

E.8.3
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Overall U-values and Construction Costs for Secondary School with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall Sk iG] SIEC] Sie) | R 5.1.7 (R-10 e.i., R-12) 0.35 413 37% $ 730| 862,130 | 5.1.7 (R-20 e.i., R-12) 0.28 331 32% $ 755| § 891,655
Wal (R-10 e.i, R-12)
Parapet At steel stud 272 556 078 211 19% B 47] s 12,784 556 0.78 211 20% B 47] s 12,784
Floor At steel stud 243 5224,53.4 0.19 46 4% S -|'s - 5224,534 0.16 39 4% $ s -
Glazing Transition QF;”;‘(:';I‘”;&‘L"W’ doorframe [ 4515 5.3.4 0.20 238 21% $ -|s - 534 0.23 273 26% $ -1s -
ve— Al steel stud 243 1SO-14863 075 182 16% s -Is - 1SO-14863 0.75 182 18% S IS -
At doors 29 8.1.10 0.68 20 2% S -Is - 8111 0.17 5 0% S s -
Area of Increased .
Wall Thickness Ailtrciel
Total 1110 100% § 874,914 1040 100% 904,439
Overall Opaque U-Value (W/m?K) 0.94 0.88
Effective R-Value (m?K/W) 1.06 1.14

Steel Stud Wall with
thermally broken aluminum g . o 9 . o,
Clear Wall clip and horizontal sub-girt 1181 5.1.17 (R-15e.i.) 0.35 413 45% $ 690| $ 814,890 5.1.17 (R-25e.i)) 0.25 295 35% $ 695] $ 820,795
system (R-16.8 e.i.)
Parapet At steel stud 272 5.5.12 0.09 25 3% $ 200| $ 54,400 5.5.12 0.09 25 3% $ 200| $ 54,400
Floor At steel stud 243 5.2.21 0.07 17 2% $ -1$ - 5221 0.07 17 2% $ -18 -
Glazing Transition QF;”;‘(:';I‘”;&‘L"W’ doorframe 15,5 534 020 238 26% $ -|s - 534 0.23 273 32% $ -1s -
At Grade At steel stud 243 1SO-14863 0.95 231 25% $ -18 - 1SO-14863 0.95 231 27% $ -1 8 -
At doors 29 8.1.11 0.17 5 1% $ -1$ - 8.1.11 0.17 5 1% $ -18 -
Area of Increased q
Wall Thickness Gl
Total 929 100% $ 869,290 846 100% 875,195
Overall Opaque U-Value (W/m?K) 0.79 0.72
Effective R-Value (mzKIW) 1.27 1.40
E.8.4 i
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Split Insulated Steel Stud . e 0, - i R-
Clear Wall Wall (R0 e.i,, R-12) 1181 5.2.9 (R-10 e.i, R-12) 0.33 390 32% $ 630| $ 744,030 [5.2.10 (R-10 e.i., R-12) 0.33 390 41% $ 645| $ 761,745
Parapet At steel stud 272 5.5.6, 0.65 177 14% $ 37| $ 10,064 5.5.6, estimate 0.65 177 19% $ 371 $ 10,064
Floor At steel stud 243 5.2.9 (R-10 e.i, R-12) 0.53 128 10% $ -1 s - |5.2.10 (R-10 e.i, R-12) 0.34 83 9% $ -1 s -
Glazing Transition Z“;‘;’;I‘“;:ﬁ’w’ doorframe f ), 5.3.10 0.28 337 27% $ -|s - 53.11 0.09 112 12% $ -|s -
At Grade At steel stud 243 1SO-14863 0.75 182 15% $ -1s - 1SO-14863 0.75 182 19% $ -1 $ -
At doors 29 8.1.10 0.68 20 2% $ -1 8 - 8.1.11 0.17 5 1% $ -1 8 -
Area of Increased .
(Wall Thickness CR itz ]
Total 1234 100% $ 754,094 948 100% 771,809
Overall Opague U-Value (W/m’K) 1.04 0.80
Effective R-Value (m?K/W) 0.96 1.25

Split Insulated Steel Stud
Clear Wall Wall with EIFS (R-7.6 e.i. + | 1181 5.1.2 (R-75e.i., R-12) 0.34 402 39% $ 333 $ 393,273 5.1.1(R-15e.i.) 0.33 390 42% $ 314 $ 370,834
R-12)
Parapet At steel stud 272 5.5.3 0.45 123 12% $ 50| $ 13,600 5.5.2 0.24 65 % $ 181| $ 49,232
Floor At steel stud 243 5.2.18 0.06 14 1% $ -1 s - 5.2.17 0.02 5 1% $ -1$ -
Glazing Transition Z”s”tcezl"‘g;‘ﬁ’w' doorframe | ;5;, 532 024 286 28% $ -|s - 53.8 0.19 235 25% $ s -
At Grade At steel stud 243 1SO-14863 0.75 182 18% $ -1 s - none- estimate 0.95 231 25% $ -1 s -
At doors 29 8.1.10 0.68 20 2% $ -1 s - 8.1.11 0.17 5 1% $ -1 $ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1026 100% $ 406,873 931 100% 420,066
Overall Opaque U-Value (W/m?K) 0.87 0.79
Effective R-Value (m?K/W) 1.15 1.27
E.8.5 l | J
e ] l"I
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Overall U-values and Construction Costs for Secondary School with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 1181 6.2.2 (R-10 c.i.) 0.42 496 28% $ 674] $ 795,994 6.2.4 (R-10 c.i., R-12) 0.29 342 21% $ 691 $ 816,071
Parapet At concrete wall 272 6.5.3 0.78 211 12% $ -1$ - 6.5.3 0.78 211 13% $ -1 8 -
Floor At concrete wall 243 6.2.5 1.00 242 14% $ -1 s - 6.2.5 1.00 242 15% $ -8 -
Glazing Transition Z“gg:c‘:g'::"w' doorframe | 5, 6.3.3 0.50 608 35% $ -|s - 6.3.3 0.52 624 39% $ s -
At Grade At concrete wall 243 1SO-14863 0.75 182 10% $ -1s - 1SO-14863 0.75 182 11% $ -1 % -
At doors 29 8.1.10 0.68 20 1% $ -1 s - 8.1.11 0.17 5 0% $ -1$ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1760 100% $ 795,994 1607 100% $ 816,071
Overall Opague U-Value (W/m?K) 1.49 1.36
Effective R-Value (m?K/W) 0.67 0.73

Clear Wall Concrete Wall (R10) 1181 6.2.2 (R-10 C.i.) 0.42 496 34% $ 674 $ 795,994 | 6.2.4 (R-10 c.i., R-12) 0.29 342 26% $ 691] $ 816,071
Parapet At concrete wall 272 6.2.19 0.46 124 9% $ 200] $ 54,400 6.2.19 0.46 124 9% $ 200] $ 54,400
Floor At concrete wall 243 6.2.19 0.46 111 8% $ 200] $ 48,600 6.2.19 0.46 111 8% $ 200] $ 48,600
Glazing Transition 2“2::0‘:2?:""‘” doorframe f 5,5 6.3.3 0.50 608 2% $ s - 6.3.3 0.52 624 47% $ -|s -
[ope— At concrete wall 243 6.2.19 0.46 111 8% $ 200] $ 48,600 6.2.19 0.46 111 8% $ 200] $ 48,600
At doors 29 8111 0.17 5 0% $ s - 8111 0.17 5 0% $ s -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1454 100% $ 947,59 1316 100% $ 067,671
Overall Opague U-Value (W/m?K) 1.23 1.11
Effective R-Value (m?K/W) 0.81 0.90

E.8.6  Lis
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Overall U-values and Construction Costs for Secondary School with 40% Window to Wall Ratio: Scenario 2

Concrete Wall (R10)

6.2.14 (R-10 C.i) $ $ 925,904|  6.2.15 (R-10 c.i) $ $ 925,904
Parapet At concrete wall 272 6.5.7 0.36 98 6% $ -1$ - 6.5.7 0.36 98 10% $ -1 8 -
Floor At concrete wall 243 6.2.14 (R-10 c.i) 0.45 108 7% $ -1$ 6.2.15 (R-10 c.i) 0.32 78 8% $ -1 8 -
Glazing Transition :)“é‘::c‘:‘g't‘:"‘”' doorframe | 59, 6.3.7 0.54 658 43% $ s 6.3.8 0.14 173 17% $ s -
At Grade At concrete wall 243 1SO-14863 0.75 182 12% $ -1 8 1SO-14863 0.75 182 18% $ -1 $ -

At doors 29 8.1.10 0.68 20 1% $ -1 $ 8.1.11 0.17 5 0% $ -1$ -
Area of Increased 5
\Wall Thickness At Interior Wall 0
Total 1539 100% $ 925,904 1010 100% $ 925,904
Overall Opague U-Value (W/m?K) 1.30 0.85
Effective R-Value (m?K/W) 0.77 117

Concrete Wall 6.1.1 (R-15e.i.) $ $ 979,049 6.1.1 (R-15 e.i.) $ $ 979,049
Parapet At concrete wall 272 6.5.1 0.40 109 10% $ 50| $ 13,600 6.5.2 0.22 59 7% $ 181 $ 49,232
Floor At concrete wall 243 6.2.1 0.02 6 1% $ -1s - 6.2.1 0.02 6 1% $ -1 8 -
Glazing Transition Z“Qg:c‘:ve“::m"” door frame {5, 6.3.1 0.29 354 32% $ s 6.3.6 0.17 205 23% $ -|s -
At Grade At concrete wall 243 1SO-14863 0.95 231 21% $ -1s 1SO-14863 0.95 231 26% $ -1 8 -
At doors 29 8.1.10 0.68 20 2% $ -1 8 8.1.11 0.17 5 1% $ -1 8 -
Area of Increased .
\Wall Thickness (R e
Total 1097 100% $ 992,649 883 100% $ 1,028,281
Overall Opaque U-Value (W/m?K) 0.93 0.75
Effective R-Value (m’K/W) 1.08 134
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Concrete Wall 6.2.6 $ $ 642,464 6.2.7 $ $ 651,912
Parapet At concrete wall 272 6.5.6 0.58 157 8% $ -1$ - 6.5.6 0.58 157 10% $ $ -
Floor At concrete wall 243 6.2.6 0.50 120 6% $ -1$ - 6.2.7 0.38 92 6% $ $ -
Glazing Transition :J“é‘::c‘:‘g'::"‘”' doorframe | 5, 6.3.3 0.50 608 320 $ s - 6.3.3 0.50 608 38% $ $ -
At Grade At concrete wall 243 1SO-14863 0.75 182 10% $ -1s - 1SO-14863 0.75 182 11% $ $ -
At doors 29 8.1.10 0.684 20 1% $ -1s - 8.1.10 0.684 20 1% $ $ -
Area of Increased .
(Wall Thickness CR itz ]
Total 1880 100% $ 642,464 1615 100% $ 651,912
Overall Opague U-Value (W/m?K) 1.59 1.37
Effective R-Value (m?K/W) 0.63 0.73

Concrete Wall $ 974,325
Parapet At concrete wall 272 6.5.4 0.65 177 20% $ -1 $ -
Floor At concrete wall 243 6.2.8 0.21 50 6% $ -1 s -
Glazing Transition | Funeh window/ deorframe | ,,,, 6.35 0.05 58 7% $ s -
to concrete
At concrete wall 243 6.7.3 0.21 51 6% $ -1 3 -
At Grade
At doors 29 8.1.11 0.17 5 1% $ -1 8 -
Area of Increased .
(Wall Thickness (R e
Total 872 100% $ 974,325
Overall Opague U-Value (W/m?K) 0.74
Effective R-Value (m’K/W) 1.35
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9.0 RECREATION CENTRE - 30% Window to Wall Ratio
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Recreation Centre - 30% Window to Wall Ratio

E.O9.1

Building Specifications

Gross Floor Area (sq ft) 60,000
No. of Floors 1
Window to Wall Ratio 30%

Performance Characteristics C.15in Appendix C

Refer to Pages C.14-

Community Centre

Notes with Pool
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.9.1 - Cost Benefit Analysis Summary for Recreation Centre with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
g R Aasalli oS Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : : S50 : : ) ) 28 : ) ) ) ) : : : :
gﬁ%‘a AL AT B (e=Itly 028 23% - s 28,400 354 014 138 $ 263| 108 353 023 1.49 $ 324| 88 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 ° - - . ° . ° ° ° ° ° ° ° ° <L ° - ° -
gﬁ%‘a AT WAy 021 42% - $ 28,400 = = = = = = = = 380 068 3.57 $ ga1| 34
Base Case 1: Standard
Assemblies + Details 0.79 - 870,845 | $ = = 363 = = - 362 - - B o 395 - - - ~
Case 1A: More Insulation for
Stud Wall 073 8% 899,245 | $ 28,400 3% 362 0.08 0.92 $ 171|166 361 0.10 097 $ 186 | 152 393 0.23 127 $ 295| 96
(R-20 e.i., R-12)
(S 128 (ITHEUEL (RIS 0.65 18% 868,569 | $ (2,276) 0% 361 0.18 1.91 $ 357 0 360 0.20 2.02 $ 386 0 391 0.49 2.65 $ 615 0
(Exterior Insulation)
(D YR T (5 055 31% 874,402 | $ 3,557 0% 359 0.30 3.18 $ 598 6 358 0.34 3.38 $ 643 6 389 081 4.44 $ 1,029 3
More Insulation
[ EEse 2 il ) 0.76 5 754,695 | $ (116,150)|  -13% 362 0.05 0.53 $ 99 0 361 0.06 0.56 $ 108 0 394 0.14 0.74 $ 171 0
Assemblies + Standard Details
[ KA 071 6% 775,031 | $ 20,336 3% 361 0.05 0.56 $ 105 | 194 361 0.06 0.60 $ 14| 179 393 0.14 078 $ 181 113
Improved Details
Base Case 3: Split Insulated
! 071 10% 420,618 | $ (450,227)|  -52% 361 0.10 1.08 $ 202 o 361 012 115 $ 220 o 393 0.28 150 $ 348 0
Case 3A: Improved EIFS 0.67 6% 432,745 | $ 12,127 3% 361 0.05 055 $ 104| 117 360 0.06 059 $ 11| 109 392 0.14 077 $ 178| 68
E.9.2 i
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Table E.9.2 - Cost Benefit Analysis Summary for Recreation Centre with 30% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
il A P—— e Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) Qs © ° ° ° & - ° : ° =1 © ° - - - © - ° -
gﬁ%‘a AL AT B (=Y 028 46% - 354 037 379 |s 719 = 353 056 203 |s 849 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) Qe : : : ; : : : : : : : : : : SBe : : : :
PEESARAAD UMY || g 48% - - - - - - - - - 380 0.87 460 |s 1082 -
Only)
[Pse Ese 2 SEtER 0.91 - 795,244 - - 364 - - - - 364 - - - - 397 - - - -
Assemblies + Details
e aoclnsUarontoy 075 17% 818,158 22,914 3% 362 0.20 219 $ 406 | 56 361 0.25 2.30 $ 448| 51 394 056 3.02 $ 701| 33
Concrete Wall
Case 1B: Thermally Broken
Concrete with Standard Glazing 077 15% 892,444 97,200 129% 362 017 1.88 $ 348 | 279 361 0.22 1.98 $ 385 | 252 394 0.48 259 $ 602 | 161
Spandrel
Case 1C: Improved Details + 0.61 33% 915,358 120,114 15% 360 0.38 4.07 $ 759 | 158 359 0.45 431 $ 828 | 145 391 1.04 5.64 $ 1310 92
More Insulation
Base Case 2: Brick
Assemblies with Concrete 0.79 13% 920,204 - - 363 0.15 167 $ 309 0 362 0.19 176 $ 342 0 394 0.42 2.30 $ 534 0
Block Wall + Standard Details
Case 2A: Brick Assemblies with
Concrete Block Wall + Improved 073 8% 923,806 3,602 0% 362 0.08 0.85 $ 159 23 361 0.09 0.90 $ 73| 21 393 0.22 118 $ 24| 13
Details
Base Case 3: EIFS 073 19% 984,074 188,830 24% 362 022 248 $ 450 | 411 361 0.28 261 $ 506 | 373 393 0.63 341 $ 794 238
Case 34: Improved EIFS 0.65 28% 987,676 192,432 24% 361 0.32 3.45 $ 642| 300 360 0.38 3.64 $ 702| 274 392 0.88 477 $ 1108 174
(compared to base case 1)
Base Case 4: Pre-Cast Panel
F o S et 1.10 22% 647,564 (147,680)[  -19% 368 (0.25) (289 |s (530)| - 367 (0.36) (301 |s (601)| - 402 (0.73) (395) |$ (92| -
[CEED A SRR (R 0.90 18% 657,060 9,496 1% 364 0.26 2.96 $ saa| 17 364 036 3.09 s 616| 15 397 0.75 405 s 9s| 10
[Insulation

E.9.3
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Overall U-values and Construction Costs for Recreation Center with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Split Insulated Steel Stud
Clear Wall Wal | 1136 5.1.7 (R-10 e.i,, R-12) 0.35 398 44% $ 730] $ 829,280 | 5.1.7 (R-20 e.i., R-12) 0.28 318 39% $ 755] $ 857,680
(R-10 e.i., R-12)
Parapet At window wall 51 1.3.1 0.98 50 6% $ 580| $ 29,580 1.31 0.98 50 6% $ 580| $ 29,580
P At steel stud 255 5.5.6 0.78 198 22% $ 471 $ 11,985 5.5.6 0.78 198 24% $ 471 $ 11,985
Glazing Transition At window wall to steel stud 14 5.4.3 (Conventional) 0.12 2 0% $ -1 8 - | 5.4.3 (Conventional) 0.12 2 0% $ -8 -
atdoorsendiounc 105 53.4 0.20 21 2% $ -]s - 53.4 023 24 3% $ -|s -
windows
At window wall 52 2.5.1 (Conventional) 0.86 45 5% - - | 2.5.1 (Conventional) 0.86 45 5% - -
Slab on Grade At doors 24 1. 0.68 16 2% - - 1. 0.68 16 2% - -
At steel stud 231 1SO-14863 0.75 173 19% - - 1SO-14863 0.75 173 21% - -
Area of Increased q
Wall Thickness At Interior Wall
Total 902 100% 870,845 826 100% 899,245
Overall Opaque U-Value (W/mK) 0.79 0.73
Effective R-Value (m’K/W) 1.26 138

Steel Stud Wall with
Clear Wall thermally broken aluminum | ;3¢ 5.1.17 (R-15ei.) 035 398 54% $ 690| $ 783840 5.1.17 (R-25¢.i) 025 284 45% $ 695| $ 789,520
clip and horizontal sub-girt
system (R-16.8 e.i.)
— At window wall 51 132 0.98 50 7% $ 583| § 29,733 132 0.98 50 8% 5 586 $ 29,886
2 At steel stud 255 55.12 0.09 23 3% 5 200 $ 51,000 55.12 0.09 23 4% $ 200 $ 51,000
At window wall to steel stud [ 14 543 0.03 0 0% $ 50 $ 700 543 0.03 0 0% $ 50 $ 700
Glazing Transition Atd ~Al5tneh
t doors anc punc 105 533 0.11 11 2% $ -l s - 533 0.1 11 2% $ -|s -
windows
At window wall 52 251 0.64 33 5% $ 50| $ 2,600 251 0.64 33 5% 5 50| $ 2,600
Slab on Grade At doors 24 8.1.11 0.17 4 1% 5 29[ 5 696 8.1.11 0.17 4 1% s 29[ 5 696
At steel stud 231 1SO-14863 0.95 219 30% S -I's - 1SO-14863 0.95 219 35% S -I's -
Area of Increased .
Wall Thickness At Interior Wall
Total 739 100% 868,569 626 100% 874,402
Overall Opaque U-Value (W/mK) 0.65 0.55
Effective R-Value (m*K/W) 154 182
E94 I | L
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Split Insulated Steel Stud
Clear Wall Wall 1136 5.2.9 (R-10 e.i, R-12) 0.33 375 44% $ 630 $ 715,680 | A-15 (R-20 e.i,, R-12) 0.33 375 46% $ 645] $ 732,720
(R-10 e.i., R-12)
Parapet At window wall 51 1.3.1 0.98 50 6% $ 580 $ 29,580 1.3.1 0.98 50 6% $ 580| $ 29,580
P At steel stud 255 5.5.6, esti 0.65 166 19% $ 37| $ 9,435 5.5.6, estimate 0.65 166 20% $ 37| $ 9,435
At window wall to steel stud 14 5.3.10 0.28 4 0% $ -1 s - 5311 0.08 1 0% $ -1 s -
Glazing Transition
GO I e 105 5.3.10 0.28 29 3% $ -ls - 53.11 0.08 8 1% $ -s -
windows
At window wall 52 2.5.1 (Conventional) 0.86 45 5% $ -1 s - 251 0.64 33 4% $ 50| $ 2,600
(S G et Atdoors 24 8110 0.68 16 2% B s - 8111 017 7 % $ 29[ s 696
At steel stud 231 1SO-14863 0.75 173 20% $ -1 s - 1SO-14863 0.75 173 21% $ -1$ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 858 100% $ 754,695 810 100% $ 775,031
Overall Opague U-Value (W/m?K) 0.76 0.71
Effective R-Value (m?K/W) 1.32 1.40

Split Insulated Steel Stud
Clear Wall Wal | 1136 5.1.2 (R-7.6 e.i, R-12) 0.34 386 48% $ 333] $ 378,288 5.1.1(R-15e.i.) 0.33 375 49% $ 314] $ 356,704
(R-10 e.i., R-12)
Parapet At window wall 51 131 0.98 50 6% $ 580 $ 29,580 1.3.2 (R-16.8) 0.70 36 5% $ 586| $ 29,886
P At steel stud 255 5.5.3 0.45 115 14% $ 50| $ 12,750 55.2 0.24 61 8% $ 181 $ 46,155
At window wall to steel stud 14 5.4.2 0.07 1 0% $ -1 s - 54.1 0.09 1 0% $ -8 -
Siazia At doors and punch
! e 105 532 0.24 25 3% $ -|s - 531 032 34 4% $ -|s -
windows
At window wall 52 251 0.86 45 6% - - 251 0.64 33 4% - -
Slab on Grade At doors 24 8.1.10 0.68 16 2% - - 8.1.11 0.17 4 1% - -
At steel stud 231 1SO-14863 0.75 173 21% - - none- estimate 0.95 219 29% - -
Area of Increased .
\Wall Thickness At Interior Wall
Total 811 100% $ 420,618 763 100% $ 432,745
Overall Opague U-Value (W/m?K) 0.71 0.67
Effective R-Value (m?K/W) 1.40 1.49
E.9.5 | | J
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Overall U-values and Construction Costs for Rec Center with 30% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 1136 6.2.2 (R-10 c.i.) 0.42 477 46% $ 674| $ 765,664 | 6.2.4 (R-10 c.i., R-12) 0.29 329 39% $ 691 $ 784,976
Parapet At window wall 51 131 0.98 50 5% $ 580 $ 29,580 1.3.2(R-16.8) 0.98 50 6% $ 586| $ 29,886
P At concrete wall 255 6.5.3 0.78 198 19% $ -1 $ - 6.5.3 0.78 198 23% $ -1$ -
At window wall to concrete 14 152 115 16 2% $ -1 s - 151 0.82 11 1% -1 8 -
Glazing Tr
GO CIE e 105 6.3.3 0.50 53 5% $ -|s - 6.3.3 050 53 6% $ s -
windows
At window wall 52 2.5.1 (Convenational) 0.86 45 4% - - 251 0.64 33 4% $ 50| $ 2,600
Slab on Grade At doors 24 8.1.10 0.68 16 2% - - 8.1.11 0.17 4 0% $ 29| $ 696
At concrete wall 231 1SO-14863 0.75 173 17% - - 1SO-14863 0.75 173 20% $ -1 3 -
Area of Increased 9
(Wall Thickness aipenogael
Total 1028 100% $ 795,244 852 100% 818,158
Overall Opaque U-Value (W/m?K) 0.91 0.75
Effective R-Value (m’K/W) 1.10 1.33

Concrete Wall (R10) 6.2.2 (R-10 c.i.) 765,664 6.2.4 (R-10 c.i., R-12) 784,976
Parapet At window wall 51 13.1 0.98 50 6% 580 29,580 1.3.2(R-16.8) 0.70 36 5% 586 29,886
P At concrete wall 255 6.2.19 0.46 116 13% 200 51,000 6.2.19 0.46 116 17% 200 51,000
At window wall to concrete 14 152 115 16 2% $ -1 s - 152 0.82 11 2% $ -l s -
Slazinol At doors and punch
. P 105 6.3.3 050 53 6% $ -l s - 6.33 0.50 53 8% $ -l s -
windows
At window wall 52 2.5.1 (Convenational) 0.86 45 5% $ -1 s - 251 0.64 33 5% 50 2,600
Slab on Grade At doors 24 8.1.10 0.68 16 2% $ -1s - 8.1.11 0.17 4 1% 29 696
At concrete wall 231 6.2.19 0.46 105 12% $ 200] $ 46,200 6.2.19 0.46 105 15% 200 46,200
Area of Increased .
(Wall Thickness Atliercpasl
Total 878 100% $ 892,444 688 100% 915,358
Overall Opaque U-Value (w}mzK) 0.77 0.61
Effective R-Value mZKIW) 1.29 1.65
E.9.6 | | J
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Concrete Wall (R10) 6.2.14 (R-10 c.i.) $ 890,624]  6.2.15 (R-10 c.i) $ 890,624
Parapet At window wall 51 131 0.98 50 6% $ 580 $ 29,580 1.3.2(R-16.8) 0.98 50 6% $ 586| $ 29,886
At concrete wall 255 6.5.7 0.36 92 10% $ -1 $ - 6.5.7 0.36 92 11% $ -1$ -
At window wall to concrete 14 6.3.7 0.53 7 1% $ -1 s - 6.3.8 0.14 2 0% $ -1 8 -
Slaziiohl At doors and punch
X 105 6.3.7 0.54 57 6% $ -1 8 - 6.3.8 0.14 15 2% $ -l s -
windows
At window wall 52 2.5.1 (Convenational) 0.86 45 5% - - 251 0.64 33 4% $ 50| $ 2,600
Slab on Grade At doors 24 8.1.10 0.68 16 2% - - 8.1.11 0.17 4 0% $ 29| $ 696
At concrete wall 231 1SO-14863 0.75 173 19% - - 1SO-14863 0.75 173 21% $ -1 $ -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 895 100% $ 920,204 824 100% $ 923,806
Overall Opague U-Value (W/m?K) 0.79 0.73
Effective R-Value (m?K/W) 1.27 1.38

Clear Wall Concrete Wall 1136 5.1.2 (R-7.6 e.i,, R-12) 0.32 364 44% 829 941,744 6.1.1 (R-15 e.i.) 0.32 364 49% 829 941,744
Parapet At window wall 51 131 0.98 50 6% 580 29,580 1.3.2 (R-16.8) 0.70 36 5% 586 29,886
P At concrete wall 255 6.5.1 0.40 102 12% 50 12,750 6.5.2 0.22 55 % 50 12,750
At window wall to concrete 14 6.4.1 0.10 1 0% $ -1 s - 6.4.1 0.10 1 0% -1 s -
Glazing Transition At doors and punch
S 105 6.3.1 0.29 31 4% $ -1 $ - 6.3.1 0.29 31 4% $ -1 s -
At window wall 52 2.5.1 (Convenational) 0.86 45 5% - - 251 0.64 33 4% $ 50| $ 2,600
Slab on Grade At doors 24 8.1.10 0.68 16 2% - - 8.1.11 0.17 4 1% $ 29| $ 696
At concrete wall 231 1SO-14863 0.95 219 27% - - 1SO-14863 0.95 219 30% $ -1 % -
Area of Increased .
\Wall Thickness At Interior Wall
Total 828 100% $ 984,074 744 100% $ 987,676
Overall Opaque U-Value (W/m?K) 0.73 0.65
Effective R-Value (m?K/W) 1.37 153
E.9.7 | | J
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Concrete Wall 6.2.6 $ $ 617,984 6.2.7 $ $ 627,072
Parapet At window wall 51 1.3.1 0.98 50 4% $ 580| $ 29,580 1.3.1 0.98 50 5% $ 588| $ 29,988
At concrete wall 255 6.5.6 0.58 148 12% $ -1$ - 6.5.6 0.58 148 14% $ -1$ -
At window wall to concrete 14 6.4.3 0.30 4 0% $ -1 $ - 6.4.3 0.30 4 0% -1 % -
Slaziioll At doors and punch
p 105 6.3.3 0.50 53 4% $ -1 $ - 6.3.3 0.50 53 5% $ -1 % -
windows
At window wall 52 2.5.1 (Convenational) 0.86 45 4% - - ] 2.5.1 (Convenational) 0.86 45 4% - -
Slab on Grade At doors 24 1. 0.68 16 1% - - .1 0.68 16 2% - -
At concrete wall 231 1SO-14863 0.75 173 14% - - 1SO-14863 0.75 173 17% - -
Area of Increased 5
Wall Thickness At Interior Wall
Total 1250 100% $ 647,564 1023 100% $ 657,060
Overall Opague U-Value (W/m?K) 1.10 0.90
0.91 1.11

Effective R-Value (m>K/W)

E.9.8
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Recreation Centre - 60% Window to Wall Ratio

E.10.1

Building Specifications

Gross Floor Area (sq ft) 60,000
No. of Floors 1
Window to Wall Ratio 60%

Performance Characteristics C.15 in Appendix C

Refer to Pages C.14-

Community Centre

Notes with Pool
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.10.1 - Cost Benefit Analysis Summary for Recreation Centre with 60% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
g R Aasalli oS Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : : SE2 : : ) ) SCS : ) ) ) ) : : : :
gﬁ%‘a AL AT B (e=Itly 028 23% - s 18,650 361 0.10 074 |s 154 121 360 012 079 $ 168 111 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 ° - - . ° . ° ° ° ° ° ° ° ° <2 ° - ° -
gﬁ%‘a AT WAy 021 42% - $ 18,650 = = = = = = = = 301 035 192 $ 23| a2
Base Case 1: Standard
Assemblies + Details 5 o 647,001 | $ - - 368 - - - 368 - - . . 403 . ) ) )
Case 1A: More Insulation for
Stud Wall 0.99 % 665,651 | $ 18,650 3% 367 005 058 $ 107| 175 367 0.07 061 $ 121 155 402 0.14 0.80 $ 184| 101
(R-20 e.i., R-12)
[0 B I LS 0.90 15% 652,238 | $ 5,237 1% 366 0.12 130 $ 41| 22 366 0.16 138 $ or2| 19 401 0.32 181 $ 46| 13
(Exterior Insulation)
(D YR T (5 0.80 24% 656,463 | $ 9,462 1% 366 0.19 2.08 $ 35| 25 365 0.25 2.20 $ 434 22 399 052 2.90 $ 666 | 14
More Insulation
[esie s 2 Bl 1.04 a 570,971 | $ (76,030) - 368 0.02 0.20 $ 37 0 368 0.02 0.21 $ 42 0 402 0.05 0.28 $ 64 0
Assemblies + Standard Details . " ’ . . . . . .
[ KA 0.96 8% 590,564 | $ 19,593 3% 367 0.06 0.64 $ 19| 165 367 0.08 068 $ 135 | 146 401 0.16 0.90 $ 206| 95
Improved Details
Base Case 3: Split Insulated A6
] 0.99 % 351,268 | $ (295,733) 46% 367 0.06 0.62 $ 115 o 367 0.08 0.66 $ 130 o 402 0.15 0.86 $ 198 0
Case 3A: Improved EIFS 0.92 % 356,817 | $ 5,549 2% 367 0.05 053 $ 98| 57 367 0.06 056 $ 11| 50 401 013 074 $ 170| 33
E.10.2 i
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Table E.10.2 - Cost Benefit Analysis Summary for Recreation Centre with 60% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
il A P—— e Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) @ ° ° - - Ee3 : - - - E=2 : ° - ° ° : ° © °
gﬁ%‘a AL AT B (=Y 028 46% - 361 025 205 |s 411 = 360 031 219 |s 461 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) LS © - - - - - © - © © - - - © <2 © - - -
NAESARD m HACSITY || ggm, 8% - - - - - - - - - 391 0.46 248 |s s -
Only)
Easdicasgiiislandad 1.26 - 598,504 - - 370 - - - - 370 - - - - 405 - - - -
Assemblies + Details
e aoclnsUarontoy 1.04 18% 620,579 22,075 4% 368 0.16 179 $ 31| 67 368 0.22 1.89 $ ars | 59 402 0.44 2.48 $ 571 39
Concrete Wall
Case 1B: Thermally Broken
Concrete with Standard Glazing 114 9% 654,304 55,800 9% 369 0.08 0.94 $ 173| 323 369 012 0.99 $ 196 | 284 404 0.23 1.30 $ 208 | 187
Spandrel
Case 1C: Improved Details + 0.92 27% 676,379 77,875 13% 367 0.24 2.73 $ 504 | 154 366 0.33 2.88 $ 571| 136 401 0.68 3.78 $ 870 90
More Insulation
Base Case 2: Brick
Assemblies with Concrete 1.09 14% 680,564 - - 368 012 137 $ 253 o 368 017 1.44 $ 287 o 403 0.34 1.89 $ 436 0
Block Wall + Standard Details
Case 2A: Brick Assemblies with
Concrete Block Wall + Improved 0.98 10% 689,957 9,393 1% 367 0.08 0.86 $ 159 | 59 367 0.10 091 $ 79| 2 402 021 119 $ 24| 34
Details
Base Case 3: EIFS 1.00 21% 721,084 122,780 21% 367 0.19 2.10 $ 389 316 367 0.26 222 $ 240 | 279 402 052 2.92 $ 670 183
Case 34: Improved EIFS 0.91 28% 730,677 132,173 22% 367 0.25 2.82 $ 521| 253 366 0.34 2.98 $ 590 | 224 401 0.70 3.91 $ 900 | 147
(compared to base case 1)
[EEED DR [ Coe (it 117 7% 501,524 (96,980)|  -16% 369 0.06 069 $ 128 0 369 0.09 073 $ us| o 404 017 0.96 $ 20 o0
with Standard Details
Case 4A: Sandwich Panel (Poor) |  1.97 -68% 712,140 210,616 42% 375 (0.49) (559 |$ o) - 375 (0.70) G87) |8 @ara)| - 413 (1.38) 768 |s @7en| -
52,5,2.48: mperersantach 1.10 7% 720,543 219,019 44% 368 0.06 0.63 $ 116 | 1895 368 0.08 0.66 $ 131 1672 403 0.16 0.87 $ 199 | 1099

E.10.3
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Overall U-values and Construction Costs for Rec Center with 60% Window to Wall Ratio. Scenario 1: Steel Construction

Split Insulated Steel Stud
Clear Wall Wall | 746 5.1.7 (R-10 e.i,, R-12) 0.35 261 33% $ 730 $ 544,580 5.1.7 (R-20 e.i., R-12) 0.28 209 28% $ 755| $ 563,230
(R-10 e.i., R-12)
Parapet At window wall 165 1.3.1 0.98 162 20% $ 580| $ 95,700 1.3.1 0.98 161 22% $ 580| $ 95,700
P At steel stud 143 5.5.6 0.78 111 14% $ 471 $ 6,721 5.5.6 0.78 111 15% $ 471 % 6,721
Glazing Transition At window wall to steel stud 86 5.4.3 (Conventional) 0.12 10 1% $ -1 $ - | 5.4.3 (Conventional) 0.12 10 1% $ -1 s -
At doors and punch
S 13 5.3.4 0.20 3 0% $ -1 8 - 53.4 0.23 3 0% $ -1 8 -
At window wall 164 2.5.1 (Conventional) 0.86 141 18% - - | 2.5.1 (Conventional) 0.86 141 19% - -
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.10 0.68 5 1% - -
At steel stud 136 1SO-14863 0.75 102 13% - - 1SO-14863 0.75 102 14% - -
Area of Increased 5
(Wall Thickness atlerogiel
Total 794 100% 647,001 741 100% $ 665,651
Overall Opague U-Value (W/m?K) 1.06 0.99
Effective R-Value (m?K/W) 0.94 1.01

Steel Stud Wall with
thermally broken aluminum . .
Clear Wall clip and horizontal sub-girt 746 5.1.17 (R-15 e.i.) 0.35 261 39% $ 690| $ 514,740 5.1.17 (R-25 e.i.) 0.25 187 31% $ 695| $ 518,470
system (R-16.8 e.i.)
Parapet At window wall 165 132 0.98 161 24% $ 583] $ 96,195 13.2 0.98 161 27% $ 586| $ 96,690
At steel stud 143 5.5.12 0.09 13 2% $ 200] $ 28,600 5.5.12 0.09 13 2% $ 200| $ 28,600
At window wall to steel stud 86 54.3 0.03 2 0% $ 50| $ 4,300 543 0.03 2 0% $ 50| $ 4,300
(Sl T At doors and punch
)0/ - - - -
B — 13 533 0.11 1 0% $ $ 53.3 0.11 1 0% $ $
At window wall 164 25.1 0.64 105 16% $ 50| $ 8,200 251 0.64 105 18% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.11 0.17 1 0% $ 29| $ 203 8111 0.17 1 0% $ 29| $ 203
At steel stud 136 1SO-14863 0.95 129 19% $ -1 8 - 1SO-14863 0.95 129 22% $ -1 8 -
Area of Increased .
Wall Thickness Atluercpasl
Total 674 100% 652,238 600 100% $ 656,463
Overall Opague U-Value (W/m?K) 0.90 0.80
Effective R-Value (m?K/W) 1.11 1.24
E.10.4 | | J
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Base Case 2: Brick Assemblies + Standard Details Case 2A: Brick Assemblies + Improved Details
o Quantity
Transmittance Type (mzor m) ) R Transmittance Heat Flow %Total Heat Unit Rate Total Cost (3) I - Transmittance Heat Flow %Total Heat Unit Rate Total Cost ()
(W/m?K or W/mK) (WIK) Flow ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Split Insulated Steel Stud
Clear Wall Wall 746 5.2.9 (R-10 e.i, R-12) 0.33 246 32% $ 630 $ 469,980 [5.2.10 (R-20 e.i., R-12)| 0.33 246 34% $ 645 $ 481,170
(R-10 e.i, R-12)
= Parapet At window wall 165 1.3.1 0.98 162 21% $ 580| $ 95,700 1.3.1 0.98 162 23% $ 580| $ 95,700
9 2 At steel stud 143 5.5.6, esimate 0.65 93 12% $ 37] 8 5,291 5.5.6, estimate 0.65 93 13% $ 371 $ 5,291
D{: At window wall to steel stud 86 5.3.10 0.28 24 3% $ -1 $ - 53.11 0.08 7 1% $ -1 s -
= Glazing Transition AL doors and punch
w e — P! 13 5.3.10 0.28 4 0% $ -1 $ - 53.11 0.08 1 0% $ -1 s -
8 At window wall 164 2.5.1 (Conventional) 0.86 141 18% - - 251 0.64 105 15% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.11 0.17 1 0% $ 29| $ 203
At steel stud 136 1SO-14863 0.75 102 13% - - 1SO-14863 0.75 102 14% $ -1 8 -
\/I\\lra(\ella‘l(')r:ilcnlfr:z::ed At Interior Wall
Total 776 100% $ 570,971 717 100% $ 590,564
Overall Opague U-Value (W/m?K) 1.04 0.96
Effective R-Value (m?K/W) 0.96 1.04
: ey Base Case 3: Split Insulated EIFS Steel Stud Case 3A: Improved EIFS
Transmittance Type 20r m) [ perail Reference Transmittance Heat Flow | %Total Heat Unit Rate Total Cost () Detail Reference Transmittance Heat Flow | %Total Heat Unit Rate Total Cost ($)
(W/m?K or W/mK) (W/K) Flow. ($/quantity) (W/m?K or W/mK) (W/K) Flow ($/quantity)
Split Insulated Steel Stud
Clear Wall Wall | 746 (R-7.6 e.i., R-; 0.34 254 34% $ 333 $ 248,418 511(R-15e.i.) 0.33 246 36% $ 314 $ 234,244
(R-10 e.i., R-12)
— |parapet At window wall 165 1.3.1 0.98 162 22% $ 580| $ 95,700 1.3.2 0.98 161 23% $ 586| $ 96,690
o P At steel stud 143 5.5.3 0.45 64 9% $ 50| $ 7,150 55.2 0.24 34 5% $ 181( $ 25,883
T At window wall to steel stud 86 5.4.2 0.07 6 1% $ -1 s - 5.4.1 0.09 8 1% $ -1 s -
< Glazing Transition ARcooreRndloUreh
= e 13 53.2 0.24 3 0% $ s - 53.1 032 4 1% $ s
8 At window wall 164 25.1 0.86 141 19% - - 251 0.64 105 15% $ -1 $
¢) |[Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.11 0.17 1 0% $ -1 $ -
At steel stud 136 1SO-14863 0.75 102 14% - - none- estimate 0.95 129 19% $ -1 $
Area of Increased .
Wall Thickness At Interior Wall
Total 737 100% $ 351,268 688 100% $ 356,817
Overall Opague U-Value (W/m?K) 0.99 0.92
Effective R-Value (m?K/W) 1.01 1.08
E.10.5 | | J



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Rec Center with 60% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 746 6.2.2 (R-10 c.i.) 0.42 313 33% $ 674 $ 502,804 | 6.2.4 (R-10 c.i., R-12) 0.29 216 28% $ 691 $ 515,486
Parapet At window wall 165 1.3.1 0.98 162 17% $ 580| $ 95,700 1.3.2 0.98 161 21% $ 586 $ 96,690
At concrete wall 143 6.5.3 0.78 111 12% $ -1$ - 6.5.3 0.78 111 14% $ -1 8 -
At window wall to concrete 86 152 115 99 11% $ -1 s - 151 0.82 71 9% $ -1 s -
(Sl i At doors and punch
X 13 6.3.3 0.50 7 1% $ -1 s - 6.3.3 0.50 7 1% $ -1 8 -
windows
At window wall 164 2.5.1 (Conventional) 0.86 141 15% - - 251 0.64 105 14% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8111 0.17 1 0% $ 29| $ 203
At concrete wall 136 1SO-14863 0.75 102 11% - - 1SO-14863 0.75 102 13% $ -1 8 -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 939 100% $ 598,504 774 100% 620,579
Overall Opague U-Value (W/m?K) 1.26 1.04
Effective R-Value (m?K/W) 0.79 0.96

Concrete Wall (R10) 6.2.2 (R-10 c.i.) 502,804 | 6.2.4 (R-10 c.i., R-12) 515,486
Parapet At window wall 165 131 0.98 161 19% 580 95,700 132 0.98 161 23% 586 96,690
P At concrete wall 143 6.2.19 0.46 65 8% 200 28,600 6.2.19 0.46 65 9% 200 28,600
At window wall to concrete 86 152 115 99 12% $ -1 s - 152 0.82 71 10% $ -1 8 -
Siaziha At doors and punch
X P! 13 6.3.3 0.50 7 1% $ -1 s - 6.3.3 0.50 7 1% $ -1 s -
windows
At window wall 164 2.5.1 (Conventional) 0.86 141 16% $ -1 $ - 251 0.64 105 15% 50 8,200
Slab on Grade At doors 7 8.1.10 0.68 5 1% $ - 8.1.11 0.17 1 0% 29 203
At concrete wall 136 6.2.19 0.46 62 7% $ 200 $ 27,200 6.2.19 0.46 62 9% 200 27,200
Area of Increased .
(Wall Thickness (T ]
Total 852 100% $ 654,304 687 100% 676,379
Overall Opaque U-Value (w}mzK) 1.14 0.92
Effective R-Value (m?K/W) 0.88 1.09
E.10.6 | | J
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Concrete Wall (R10) 6.2.15 (R-10 c.i) $ 584,864|  6.2.15 (R-10 c.i) $ 584,864
Parapet At window wall 165 131 0.98 162 20% $ 580| $ 95,700 13.2 0.98 162 22% $ 586| $ 96,690
At concrete wall 143 6.5.7 0.36 52 6% $ -1 s - 6.5.7 0.36 52 7% $ -1 8 -
At window wall to concrete 86 6.3.7 0.53 46 6% $ -l s - 6.3.8 0.14 12 2% $ -1 8 -
Slaziiohl At doors and punch
X 13 6.3.7 0.54 7 1% $ -1 s - 6.3.8 0.14 2 0% $ -8 -
windows
At window wall 164 2.5.1 (Conventional) 0.86 141 17% - - 251 0.64 105 14% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.11 0.17 1 0% $ 29| $ 203
At concrete wall 136 1SO-14863 0.75 102 13% - - 1SO-14863 0.75 102 14% $ -1 8 -
Area of Increased .
\Wall Thickness At Interior Wall
Total 812 100% $ 680,564 734 100% 689,957
Overall Opaque U-Value (W/m°K) 1.09 0.98
Effective R-Value (m’K/W) 0.92 1.02

Concrete Wall 6.1.1 (R-15 e.i.) 618,434 6.1.1 (R-15e.i) 618,434
Parapet At window wall 165 131 0.98 162 22% 580 95,700 132 0.98 161 24% 586 96,690
P At concrete wall 143 6.5.1 0.40 57 8% 50 7,150 6.5.2 0.22 31 5% 50 7,150
At window wall to concrete 86 6.4.1 0.10 9 1% $ -1 s - 6.4.1 0.10 9 1% $ -1 8 -
Siazina At doors and punch
X P! 13 6.3.1 0.29 4 1% $ -1 s - 6.3.1 0.29 4 1% $ -1 8 -
windows
At window wall 164 2.5.1 (Conventional) 0.86 141 19% - - 251 0.64 105 15% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.11 0.17 1 0% $ 29| $ 203
At concrete wall 136 1SO-14863 0.95 129 17% - - 1SO-14863 0.95 129 19% $ -1$ -
Area of Increased 5
Wall Thickness aiienogel
Total 745 100% $ 721,284 679 100% 730,677
Overall Opaque U-Value (wlmzK) 1.00 0.91
Effective R-Value (m?K/W) 1.00 1.10
E.10.7 | | J
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Concrete Wall 6.2.7 $ $ 405,824 6.2.9 $ $ 615,450
Parapet At window wall 165 131 0.98 162 19% $ 580 $ 95,700 131 0.98 162 11% $ 586 $ 96,690
At concrete wall 143 6.5.6 0.58 83 9% $ -1 s - 6.5.6 0.58 83 6% $ -1 8 -
At window wall to concrete 86 6.4.3 0.30 25 3% $ -1 s - 6.3.4 1.06 91 6% -1 8 -
(Sl Vi At doors and punch
X 13 6.3.3 0.50 7 1% $ -1 s - 6.3.4 1.06 14 1% $ -8 -
windows
At window wall 164 2.5.1 (Conventional) 0.86 141 16% - - | 2.5.1 (Conventional) 0.86 141 10% - -
Slab on Grade At doors 7 8.1.10 0.68 5 1% - - 8.1.10 0.68 5 0% - -
At concrete wall 136 1SO-14863 0.75 102 12% - - 1SO-14863 0.75 102 % - -
Area of Increased .
\Wall Thickness At Interior Wall
Total 875 100% $ 501,524 1470 100% $ 712,140
Overall Opaque U-Value (W/m?K) 1.17 1.97
Effective R-Value (m>K/W) 0.85 0.51

Concrete Wall 6.2.8 $ $ 615,450
e At window wall 165 1.3.2 (R-16.8) 0.98 161 20% $ 586| $ 96,690
P At concrete wall 143 6.5.4 0.65 93 11% $ -1 $ -
At window wall to concrete 86 6.3.5 0.05 4 1% $ -1 s -
Glazing Transition
(UG G (Ve 13 6.3.5 0.05 1 % $ -|s -
windows
At window wall 164 251 0.64 105 13% $ 50| $ 8,200
Slab on Grade At doors 7 8.1.11 0.17 1 0% $ 29| $ 203
At concrete wall 136 251 0.86 117 14% $ -1s -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 817 100% $ 720,543
Overall Opaque U-Value (W/m?K) 1.10
Effective R-Value (m?K/W) 0.91

E.10.8
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11.0 COMMERCIAL OFFICE BUILDING - 40% Window to Wall
Ratio
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Commercial Office Building - 40% Window to Wall Ratio

E.11.1

Building Specifications

Gross Floor Area (sq ft) 196,000
No. of Floors 10
Window to Wall Ratio 40%

Performance Characteristics C.18 in Appendix C

Refer to Pages C.17-

Notes
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.11.1 - Cost Benefit Analysis Summary for Commercial Office with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel section) Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs " v . 9y a vy
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
[ekWh/m?) Savings ekWh/m?) Savings Savings
T — Ineremental Percent ( ) | Etectricity | Natural Gas | S2I"9 (yrs) ( )| Electricity | Natural Gas HILE (yrs) ? | Etectricity |NaturalGas | oo "9 (yrs)
(Crts) Increase (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?) (ekWh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) 0B . - - - (3 . : : : =2 . . . . . . - - -
gEE)B 210l 2B (=il 0.28 23% - s 94,825 - 142 0.29 1.41 $  1116| 85 157 040 167 $ 1418 67 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0 : : : : : : : : : : : : : : s : : : :
:\igz:g;g‘l’;)e e 021 42% - s 94,825 - - - - - - - - - - - 170 0.48 435 $ 2782 34
Base Case 1: Standard
Assemblies + Details @z = 3,165,441 | § - - 151 - - - - 168 - s - - 186 - - - -
Case 1A: More Insulation for o o,
el o 067 9% 3,233,191 | § 67,750 2% 149 0.19 098 $ 759 | 89 167 026 1.15 $ 957 | 71 185 021 1.64 s 1001| 62
Case 1B: More Insulation at
Spandrel (Continuous Spray 059 21% 3,242,351 | § 76,910 2% 148 043 215 $  1692| 45 165 0.60 252 $  2138| 36 182 046 362 $  2408| 32
Foam)
ﬁﬁ;e(:oiv'e):t‘l‘:faleéﬁ')"g it 0.59 20% 3,263,428 | § 97,987 3% 148 042 209 | 1e48| 59 165 0.59 245 |$  2082| a7 182 045 353 | 2346| 42
g::ﬁ;rgl: oore Insulaton at 053 28% 3310101 |§ 144,660 5% 147 061 289 |$  2310| 63 164 0.84 339 |$  2923| 49 181 063 480 |s 321 a4
&a:t:r:;l:]"s‘m’a"t‘l’::) S 067 10% 2978766 |3 (186:675) 6% 149 021 1.07 s 823 o 166 0.2 124 s 1039] o0 184 023 178 s 1183] o
Case 1F: Improved Details + o o
Vove o b 0.44 1% 3,069,168 | $ (96,273) 3% 145 0.96 4.37 $ 3,569 0 161 1.34 5.12 $ 4531 0 178 0.98 7.38 $ 4973 0
Case 1G: Exterior Insulated o, o
Stoe! St at All Opanue Areas 0.39 47% 2494919 |$  (670522)|  -21% 144 1.18 528 $ 4340 0 160 1.65 6.17 $ 5519 0 176 1.20 8.89 $ 6030 0
giii;ﬂ;ﬁg."?ﬁ'ﬂi"g it 0.72 3% 3,355,925 | $ 190,484 6% 145 (0.08) 6.02 s 2622 73 161 0.51 6.76 $ 3,926 49 177 0.1 9.65 $ 4592 41
:‘i"sheui‘:;:eﬁ%‘;‘:zfn“;‘:’:’l:“g 079 6% 3,360,989 | § 195,548 - 151 (0.13) (0.69) (522) 0 169 (0.18) (0.80) (658) 0 188 (0.14) (1.14) (757) 0
ﬁﬁjﬁfﬁ;ﬁ:},"éﬁ“‘"g it 0.57 28% 3425378 | $ 64,389 2% 148 0.61 3.06 $ 2,400 27 164 0.85 3.58 $ 3,031 21 182 0.66 514 $ 3423 19
Case 2B: Triple Glazing in
Untizied CW with Standard 074 6% 3,612,613 | § 251,624 7% 142 0.39 8.66 $  4603| 55 158 1.25 979 $  6519| 39 173 0.36 14.01 $ 6999 | 36
Opague
Case 2C: Triple Glazing with o o
P e 052 34% 3,738,056 | $ 377,067 1% 139 1.10 1136 $  6989| 54 154 220 13.08 $  9567| 39 168 1.06 18.96 $  10406| 36
Case 2D: Triple Glazing with
AIM in Unitized CW + Improved | 0.36 54% 3,524,337 | § 163,348 5% 136 1.55 13.84 $  88%6| 18 150 3.00 16.04 $ 12237| 13 163 1.72 23.38 $ 13,501 12
Stud Wall
::’::g;:f;;;”"‘ i=lated 068 9% 2265241 $  (900200)  -28% 149 0.18 0.94 s 728 0 167 0.25 110 $ 98| o 185 020 1.58 s 1047 0
g;::lfr’:; ligiseed) B 0.51 24% 2,228,132 | $ (37,109) 2% 147 0.49 222 $ 1813 0 163 0.68 2,61 $ 2299 0 180 0.49 3.77 $ 2529 0
EA1.2 i
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Table E.11.2 - Cost Benefit Analysis Summary for Commercial Office with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . Y q 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
KWh/m?) Savi KWhi Savi Savi
I2K) Percent (e () Electricity | Natural Gas B (yrs) ® k) Electricity | Natural Gas BV (yrs) ! Electricity | Natural Gas B (yrs)
(Sarty) Increase (ekWh/m?) | (ekWhim?) (ekWh/m?) | (ekWh/m?) (ekWhim?) | (ekWh/m?)

ASHRAE 90.1-2010 Zone 5

(Assembly Only) i 3 3 3 3 147 3 3 3 3 L= 3 3 3 3 3 3 : : :

gEIC)B Al S (RSBl || g 45% $ 46070 |$ 64,481 5 142 0.91 402 |s  3315| 19 157 1.28 468 |$  4233| 15 5 5 5 5 5

ASHRAE 90.1-2010 Zone 7 am ) ) ) ) ) ) ) ) ) ) ) ) ) ) o ) ) ) )

( Only)

“ﬁ:fﬁg;g‘l’;e A 0.21 48% $ 65040 |$ 64,481 - - - - - - - - s s - 170 067 o8 |9 Sem| ®

Base Case 1: Standard

Acomiliss + Dutails 097 - $ 3,010,250 - - 155 - - - - 173 - - - - 193 - - - -

gZizrl’; cﬂv‘;lrf peuatonie 0.88 10% $ 3,056,337 | $ 46,087 2% 153 0.26 1.57 $ 1,143 40 171 0.38 1.79 $ 1,442 32 190 0.32 252 $ 1679 27

Case 1B: More Insulation at

Spandrel (Continuous Spray 0.82 16% $ 3,087,160 | $ 76,910 3% 152 043 257 s 1880| 41 170 063 293 § 2371 32 189 053 4.14 $ 2756 | 28

Foam)

gﬁje;;vg;‘l‘:r'faféﬁ')"g it 083 15% § 3114542 | § 104,292 3% 152 0.42 247 s 1809| 58 170 0.61 282 s 2281| 46 189 051 3.98 s 2653| 39
|_AIM (conventional

(S:a:;:rgl’ ygfn'cnrz‘(‘fxgla‘ 073 25% $ 3,133,230 | 122,980 4% 150 0.69 3.98 $  2045| 42 168 0.99 4.57 $ 3714 33 186 0.82 6.47 $ 4304 29

Case 1E: Thermally Broken

Concrete with Standard 0.88 10% $ 3156450 | $ 146,200 5% 153 027 1.62 $ 1180 | 124 171 039 1.85 $  1489| 98 190 033 260 $  1733| 84

Glazing Spandrel

D IR 054 44% $ 3282664 | § 272,414 9% 147 122 6.50 s 4959| 55 164 173 7.52 5 6261| 44 181 137 1073 |s  7144| 38

gxi;ﬂ‘;;x:l"(':ev?'“i"g il 0.87 1% $ 3200734 |$ 190,484 6% 147 0.16 7.56 $ 3719 51 164 077 8.48 $ 5139 37 181 043 11.99 $ 6193 31

Base Case 2: Double Glazing

L 1.02 5% $ 3205798 |§ 195,548 - 156 (0.13) 079 [$ 67 o 174 (0.19) 090 [$ (21 o 195 (0.16) (126) [$  (840)| O

B e 0.80 21% $ 3308207 |$ 102,499 3% 152 0.61 363 s 2649| 39 169 0.89 414 $  3340| 31 188 0.75 5.83 s 3884| 26

Case 2B: Triple Glazing in

Untizied CW with Standard 0.97 4% $ 3478185 |$ 272,387 9% 147 025 9.01 $  4534| 60 163 1.1 10.10 $  6420| 42 180 0.38 14.29 $ 7157| 38

Opaque

Case 2C: Triple Glazing with o o

T 075 26% $ 3351412 |§ 145,614 5% 142 1.00 1235 $ 7283 20 158 214 14.00 $ 9899 15 174 1.12 19.93 $ 10,941 13

Case 2D: Triple Glazing with

AIM in Unitized CW + Improved | 057 44% $ 3,770,509 | § 564,711 19% 140 1.60 14.66 $  9323| 61 155 294 16.78 $  12485| 45 169 1.70 24.11 $ 13806 | 41

Concrete Wall

Base Case 3: EIFS 067 31% $ 3,607,390 | §  597.140.00 20% 149 0.83 4.74 § 3530 169 166 1.20 545 §  4452| 134 185 098 773 $  5143| 116

Case 3A: Improved EIFS +

Spandrel (compared to base 051 24% $ 3697,097 |$  89,707.25 3% 147 1.33 697 $  5359| 17 163 1.88 8.08 $ 6771 13 180 1.48 1153 s 7692| 12

case 1)

:;iesf::::: d'::;:i“l‘:‘ Ganel 091 7% $ 2658275 |§ (351,074.80)|  -12% 154 0.18 1.09 s 794 0 172 0.27 1.24 s 1001 0 191 022 175 s 1166| 0

Case 4p: Pre-Cast Panel with 0.76 17% $ 2735185 |3 76,910 3% 151 043 247 s 1820 42 168 0.62 284 $ 2305 33 187 0.51 402 s 2671| 29
| Improved Spandr

gZizr‘;z 23“2:““ FEmEIuED 167 -84% $ 3418248 | $ 759,973 29% 168 (2.00) (1273) |$  (9,081) - 189 (3.03) (14.27) |'$  (11,480) - 214 (2.61) (19.88) | $ (13,356) -
| Concrete Edges

g:z:l‘“:: poedSandhie 076 16% $ 3418248 | § 759,973 29% 151 0.41 234 $  1,734| 438 168 0.59 2,69 $ 2187 | 348 187 0.48 3.81 $ 2534|300

EA11.3 i
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Overall U-values and Construction Costs for Commercial Office with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall Glazing Spandrel (R16.8) 1083 211,213 1.16 1256 45% $ 9771 $ 1,058,091 211,213 1.16 1256 49% $ 977] $ 1,058,091
Steel Stud Wall 2710 5.1.7 (R-10e.i., R-12) 0.35 949 34% $ 730] $ 1,978,300 ] 5.1.7 (R-20 e.i.,, R-12) 0.28 706 28% $ 755] $ 2,046,050
Parapet At curtain wall (R16.8) 98 221 0.84 82 3% $ 1282 $ 125,619 2241 0.84 82 3% $ 1282 $ 125,619
At steel stud 73 5.5.6 0.78 57 2% $ 471 8 3431 5.5.6 0.78 57 2% $ 471 % 3,431
Floor At curtain wall 882 included in clear wall 0 0% $ -1s - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.24,534 0.19 111 4% $ -18 - 5224,534 0.16 94 4% $ -18 -
Glazing Transition g&?&;‘a" Jamb to Steel | 444 54.4 0.15 222 8% $ s - 544 0.15 222 9% $ s -
Corner Glazing Spandrel (R16.8) N/A included in clear wall 0% - included in clear wall 0% -
At steel stud 0 N/A 0% - - N/A 0 0% - -
AR At curtain wall 98 251 0.86 84 3% - - 2541 0.86 84 3% - -
9 At steel stud 73 1SO-14863 0.75 55 2% - - 1SO-14863 0.75 55 2% - -
Area of Increased q
Wall Thickness At Interior Wall 46
Total 2815 100% $ 3,165,441 2555 100% $ 3,233,191
Overall Opaque U-Value (W/m?K) 0.74 0.67
Effective R-Value (mzKIW) 1.35 1.48

Clear Wall Glazing Spandrel (R16.8) 1083 21.2 0.64 688 31% $ 1,048 $ 1,134,984 21.6 0.64 693 31% $ 1,063 $ 1,151,316
Steel Stud Wall 2710 5.1.7 (R-10 e.i., R-12) 0.35 949 43% $ 730| $ 1,978,300 | 5.1.7 (R-10 e.i., R-12) 0.35 949 42% $ 730| $ 1,978,300
RrED At curtain wall (R16.8) 98 223 0.66 65 3% $ 1282 $ 125,636 224 0.76 74 3% $ 1,330 $ 130,381
E At steel stud 73 5.5.6 0.78 57 3% $ 471 $ 3,431 5.5.6 0.78 57 3% $ 471 $ 3,431
Floor At curtain wall 882 included in clear wall 0 0% $ -1 8 - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.24,53.4 0.19 111 5% $ -1 8 - 5.2.24,5.3.4 0.19 111 5% $ -18 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 54.4 0.15 222 10% $ -1s - 54.4 0.15 222 10% $ -8 -
LOCTERD At curtain wall 98 2.5.1 0.86 84 4% $ -1 8 - 251 0.86 84 4% $ -1 8 -
. At steel stud 73 1SO-14863 0.75 55 2% $ -1 s - 1SO-14863 0.75 55 2% $ -18 -
Area of Increased q
Wall Thickness At Interior Wall 46
Total 2229 100% $ 3,242,351 2245 100% $ 3,263,428
Overall Opaque U-Value (W/mK) 0.59 0.59
Effective R-Value (m*K/W) 1.70 1.69
E.11.4 i
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Clear Wall Glazing Spandrel (R15) 1083 212 0.64 688 34% $ 1,048 1,134,984 2141 1.19 1289 51% $ 9771 $ 1,058,091
Steel Stud Wall 2710 5.1.7 (R-20 e.i., R-12) 0.28 759 38% $ 755 $ 2,046,050 5.1.17 (R-15e.i.) 0.35 949 37% $ 618]| $ 1,674,780
Fer At curtain wall (R16.8) 98 223 0.66 65 3% $ 1282 $ 125,636 224 0.76 74 3% $ 1,330 $ 130,381
2 At steel stud 73 5.5.6 0.78 57 3% $ 471 8 3,431 5.5.12 0.09 7 0% $ 200 $ 14,600
Floor At curtain wall 882 included in clear wall 0 0% $ -1$ - | included in clear wall 0 0% $ -18 -
At steel stud 585 5.2.24,534 0.16 94 5% $ -1 8 - 5221 0.07 41 2% $ -1 8 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 54.4 0.15 222 1% $ -8 - 543 0.03 41 2% $ 66| $ 97,680
At grade At curtain wall 98 251 0.86 84 4% $ -1$ - 251 0.64 63 2% $ 33| $ 3,234
5 At steel stud 73 1SO-14863 0.75 55 3% $ -1 8 - 1SO-14863 0.95 69 3% $ -1 8 -
Vision Triple Glazing Upcharge 2529

Total 2022 100% $ 3,310,101 2533 100% $ 2,978,766

Overall Opaque U-Value (W/mK) 0.53 0.67

Effective R-Value (m*K/W) 1.88 1.50

Clear Wall Glazing Spandrel (R16.8) 1083 21.2 0.64 688 41% 1,048 1,134,984 5.1.17 (R-25e.i.) 0.25 271 18% 623 674,709
Steel Stud Wall 2710 5.1.17 (R-25e.i.) 0.25 678 41% 623 1,688,330 5.1.17 (R-25 e.i.) 0.25 678 46% 623 1,688,330
Parapet At curtain wall (R16.8) 98 0.76 74 4% 1,330 130,340 55.12 0.09 9 1% 200 19,600
At steel stud 73 5.5.12 0.09 7 0% 200 14,600 5.5.12 0.09 7 0% 200 14,600
Floor At curtain wall 882 included in clear wall 0 0% - - 5221 0.07 62 4% - -
At steel stud 585 5221 0.07 41 2% - - 5.2.21 0.07 41 3% - -
ing Transition Horizontal 1960 N/A 0.00 0 0% - - 57.2 0.11 208 14% - -
= Vertical 1480 54.3 0.03 41 2% $ 66| $ 97,680 54.3 0.03 41 3% $ 66| $ 97,680
At grade At curtain wall 98 25.1 0.64 63 4% $ 33| $ 3,234 1SO-14863 0.95 93 6% $ -18 -
At steel stud 73 1SO-14863 0.95 69 4% $ -13 - 1SO-14863 0.95 69 5% $ -18 -
Total 1661 100% $ 3,069,168 1478 100% $ 2,494,919
Overall Opaque U-Value (W/m?K) 0.44 0.39
Effective R-Value (m’K/W) 2.28 257
EA11.5 i
: : “ ﬂ



Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Spandrel 217 1,058,091 323 . 1,232,887
Steel Stud Wall 2710 5.1.7 (R-10 e.i., R-12) 0.35 949 35% 730 1,978,300 | 5.1.7 (R-10 e.i., R-12) 0.35 949 32% 730 1,978,300
Parapet At curtain wall (R16.8) 98 221 0.84 82 3% 1,282 125,619 2241 0.84 82 3% 1,494 146,371
P At steel stud 73 5.5.6 0.78 57 2% 47 3,431 5.5.6 0.78 57 2% 47 3,431
Floor At curtain wall 882 included in clear wall 0 0% $ -18 - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.24,53.4 0.19 111 4% $ -1s - 5224,534 0.19 111 4% $ -18 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 544 0.15 222 8% $ -1s - 54.4 0.15 222 7% $ -8 -
At grade At curtain wall 98 251 0.86 84 3% $ -1s - 251 0.86 84 3% - -
9 At steel stud 73 1SO-14863 0.75 55 2% $ - 1SO-14863 0.75 55 2% - -
Vision Triple Glazing Upcharge 2529 $ 75| $ 190,484 - -
Area of Increased q
Wall Thickness At Interior Wall
Total 2718 100% $ 3,355,925 2989 100% $ 3,360,989
Overall Opaque U-Value gWImzK) 0.72 0.79
Effective R-Value ‘m’KIW) 1.40 1.27

Clear Wall Glazing Spandrel (R15) 3.2.4 1,318,011 213 1,314,762
Steel Stud Wall 2710 5.1.7 (R-10 e.i., R-12) 0.35 949 44% 730 1,978,300 | 5.1.7 (R-10 e.i., R-12) 0.35 949 34% 730 1,978,300
Paranet At curtain wall (R16.8) 98 2.2.1 0.84 82 4% 1,282 125,636 2241 0.84 82 3% 1,282 125,636
P At steel stud 73 5.5.6 0.78 57 3% 47 3,431 5.5.6 0.78 57 2% 47 3,431
Floor At curtain wall 882 included in clear wall 0 0% $ -18 - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.24,534 0.19 111 5% $ -1s - 5.2.24,5.34 0.19 111 4% $ -1 8 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 54.4 0.15 222 10% $ -1$ - 5.4.4 0.15 222 8% $ -1 8 -
At grade At curtain wall 98 25.1 0.86 84 4% $ -18 - 251 0.86 84 3% $ -1 8 -
9 At steel stud 73 1SO-14863 0.75 55 3% $ -18 - 1SO-14863 0.75 55 2% $ -1 8 -
Vision Triple Glazing Upcharge 2529 $ 75| $ 190,484
Area of Increased q
Wall Thickness At Interior Wall
Total 2166 100% $ 3,425378 2815 100% $ 3,612,613
Overall Opaque U-Value (WIrn’K) 0.57 0.74
Effective R-Value (m’K/W) 1.75 135
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Clear Wall Glazing Spandrel (R15) 2.4 1,399,669 3.2.6 1,399,669
Steel Stud Wall 2710 5.1.7 (R-10 e.i,, R-12) 0.35 949 48% 730 1,978,300 5.1.17 (R-25 e.i.) 0.25 678 49% 623 1,688,330
Parapet At curtain wall (R16.8) 98 221 0.84 82 4% 1,696 166,172 224 0.76 74 5% 1,330 130,340
P At steel stud 73 5.5.6 0.78 57 3% 47 3,431 5.5.12 0.09 7 0% 200 14,600
Floor At curtain wall 882 included in clear wall 0 0% $ -18 - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.24,53.4 0.19 111 6% $ -1s - 5221 0.07 41 3% $ -1s -
Glazing Transition | Curtain-wall Jamb to Wall 1480 544 0.15 222 1% $ -1s - 543 0.03 41 3% $ 66| $ 97,680
At grade At curtain wall 98 251 0.86 84 4% $ -18 - 251 0.64 63 5% $ 33| % 3,234
9 At steel stud 73 1SO-14863 0.75 55 3% $ -1s - 1SO-14863 0.75 55 4% $ -18 -
Vision Triple Glazing Upcharge 2529 $ 75.32| $ 190,484 $ 75| $ 190,484
Area of Increased q
Wall Thickness At Interior Wall
Total 1982 100% $ 3,738,056 1381 100% 3,524,337
Overall Opaque U-Value (W/mK) 0.52 0.36
Effective R-Value (m’K/W) 191 2.75

Glazing Spandrel (R16.8) 2.1.1 S S 1,058,091 2.1.2 S $ 1,056,965
Cleanival Steel Stud Wall 2710 5.1.2 (R-7.6 e.i,, R-12) 0.34 921 36% $ 396| $ 1,073,160 5.1.1(R-15e.i) 0.33 894 46% $ 3781 $ 1,024,380
Parapet At curtain wall (R16.8) 98 224 0.76 74 3% $ 1,330| § 130,340 224 0.76 74 4% $ 1,330 § 130,340
P At steel stud 73 5.5.3 0.45 33 1% $ 50| § 3,650 55.2 0.24 17 1% $ 181] § 13,213
Floor At curtain wall 882 included in clear wall 0 0% $ -18 - | included in clear wall 0 0% $ -1 8 -
At steel stud 585 5.2.18 0.06 33 1% $ -1$ - 5217 0.02 13 1% $ -1s -
Glazing Transition | Curtain-wall Jamb to Wall 1480 54.2 0.07 110 4% $ -1$ - 542 0.09 130 7% $ -8 -
AR At curtain wall 98 251 0.86 84 3% $ -18 - 251 0.64 63 3% $ 33| % 3,234
9 At steel stud 73 1SO-14863 0.75 55 2% $ -1 8 - i 0.95 69 4% $ -1 8 -
Area of Increased q
Wall Thickness AtInterior Wall
Total 2566 100% $ 2265241 1949 100% 2,228,132
Overall Opaque U-Value (W/m?K) 0.68 0.51
Effective R-Value (mzKIW) 1.48 1.95
EA1.7 i
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Overall U-values and Construction Costs for Commercial Office with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Glazing Spandrel (R16.8) 1083 211,213 1.16 1256 34% 977 1,058,091 211,213 1.16 1256 38% 977 1,058,091
Concrete Wall (R10) 2710 6.2.2 (R-10 c.i.) 0.42 1138 31% 674 1,826,540 | 6.2.4 (R-10 c.i., R-12) 0.29 786 24% 691 1,872,610
Parapet At curtain wall (R16.8) 98 221 0.84 82 2% 1,282 125,619 2241 0.84 82 2% 1,282 125,636
E At concrete wall 73 653 0.78 57 2% 5 -Is - 653 078 57 2% 5 -Is -
Floor At curtain wall 882 included in clear wall 0 0% $ -1 8 - | included in clear wall 0 0% $ -1 8 -
At concrete wall 585 6.2.5 1.00 585 16% $ -18 - 6.2.5 1.00 585 18% $ -1 8 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.3 0.30 437 12% $ -1 8 - 6.4.3 0.30 437 13% $ -8 -
At grade At curtain wall 98 251 0.86 84 2% $ -1$ - 251 0.86 84 3% $ -1s -
9 At concrete wall 73 1SO-14863 0.75 55 1% $ -18 - 1SO-14863 0.75 55 2% $ -1 8 -
Area of Increased q
Wall Thickness | At Interior Wal
Total 3694 100% $ 3,010,250 3341 100% $ 3,056,337
Overall Opaque U-Value (W/mK) 0.97 0.88
Effective R-Value (m’K/W) 1.03 114

Clear Wall Glazing Spandrel (R16.8) 212 1,134,984 216 . 1,151,316
Concrete Wall (R10) 2710 6.2.2 (R-10c.i.) 0.42 1138 37% 674 1,826,540 6.2.2 (R-10c.i.) 0.42 1138 36% 674 1,826,540
Parapet At curtain wall 98 223 0.66 65 2% 1,282 125,636 2241 0.84 82 3% 1,395 136,687
P At concrete wall 73 6.5.3 0.78 57 2% - - 6.5.3 0.78 57 2% - -
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% - -
At concrete wall 585 6.2.5 1.00 585 19% - - 6.2.5 1.00 585 19% - -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.3 0.30 437 14% $ -1$ - 6.4.3 0.30 437 14% $ -1 8 -
At grade At curtain wall 98 251 0.86 84 3% $ -1s - 251 0.86 84 3% $ -1 8 -
9 At concrete wall 73 1SO-14863 0.75 55 2% $ -18 - 1SO-14863 0.75 55 2% $ -1 8 -
Area of Increased q
Wall Thickness At Interior Wall
Total 3108 100% $ 3,087,160 3131 100% $ 3,114,542
Overall Opaque U-Value (W/mK) 0.82 0.83
Effective R-Value (m?K/W) 1.22 1.21
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Clear Wall Glazing Spandrel (R16.8) 1. 1,134,984 211,213 1,058,091
Concrete Wall (R10) 2710 6.2.4 (R-10c.i, R-12) 0.29 786 29% 691 1,872,610 6.2.2 (R-10c.i.) 0.42 1138 34% 674 1,826,540
Parapet At curtain wall 98 223 0.66 65 2% 1,282 125,636 2241 0.84 82 2% 1,282 125,619
P At concrete wall 73 6.5.3 0.78 57 2% - - 6.2.19 0.46 33 1% 200 14,600
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% $ -1s -
At concrete wall 585 6.2.5 1.00 585 21% - - 6.2.19 0.46 266 8% $ 200] $ 117,000
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.3 0.30 437 16% $ -1 8 - 6.4.3 0.30 437 13% $ -8 -
At grade At curtain wall 98 251 0.86 84 3% $ -1s - 251 0.86 84 3% $ -1 8 -
9 At concrete wall 73 1SO-14863 0.75 55 2% $ -18 - 6.2.19 0.46 33 1% $ 200] $ 14,600
Area of Increased q
Wall Thickness | At Interior Wal
Total 2755 100% $ 3,133,230 3330 100% $ 3,156,450
Overall Opaque U-Value (W/mK) 0.73 0.88
Effective R-Value (m?K/W) 1.38 1.14

Clear Wall Glazing Spandrel (R16.8) 1083 1. 0.64 688 33% 1,048 1,134,984 217 1.07 1159 35% 977 1,058,091
Concrete Wall (R10) 2710 6.2.4 (R-10 c.i, R-12) 0.29 786 38% 691 1,872,610 6.2.2 (R-10 c.i.) 0.42 1138 35% 674 1,826,540
Parapet At curtain wall 98 0.66 65 3% 1,282 125,636 0.84 82 2% 1,282 125,619
P At concrete wall 73 6.2.19 0.46 33 2% 200 14,600 6.5.3 0.78 57 2% - -
Floor At curtain wall 882 included in clear wall 0 0% $ -1 8 - | included in clear wall 0 0% - -
At concrete wall 585 6.2.19 0.46 266 13% $ 200] $ 117,000 6.2.5 1.00 585 18% - -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.4 0.09 127 6% $ -1$ - 6.4.4 0.09 127 4% $ -1 8 -
AR At curtain wall 98 251 0.64 63 3% $ 33| $ 3,234 251 0.86 84 3% $ -1% -
9 At concrete wall 73 6.2.19 0.46 33 2% $ 200] $ 14,600 1SO-14863 0.75 55 2% $ -18 -
Vision Triple Glazing Upcharge 2529 $ 75| $ 190,484
Area of Increased 5
Wall Thickness At Interior Wall
Total 2061 100% $ 3,282,664 3287 100% $ 3,200,734
Overall Opaque U-Value (W/mK) 0.54 0.87
Effective R-Value (m*K/W) 1.84 1.15
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e —— Glazing Spandrel (R16.8) 323 1,232,887
Concrete Wall (R10) 2710 6.2.2(R-10c.i.) 0.42 1138 29% 674 1,826,540
Parapet At curtain wall 98 221 0.84 82 2% 1,494 146,371
2 At concrete wall 73 6.5.3 0.78 57 1% - -
Floor At curtain wall 882 included in clear wall 0 0% - -
At concrete wall 585 1.00 585 15% - -
q . Vertical 1480 6.4.3 0.30 437 11% - -
9 Transition |=H o rizontal 1960 N/A 0.00 0 0% s -
At curtain wall 98 251 0.86 84 2% - -
At grade At concrete wall 73 1S0-14863 0.75 55 % s -
Vision Triple Glazing Upcharge 2529
Area of Increased q
Wall Thickness At Interior Wall
Total 3867 100% $ 3,205,798
Overall Opaque U-Value (W/mK) 1.02
Effective R-Value (m’KIW) 0.98

Clear Wall Glazing Spandrel (R16.8) 324 1,324,509 213 1,306,098
Concrete Wall (R10) 2710 6.2.2 (R-10c.i.) 0.42 1138 37% 674 1,826,540 6.2.2 (R-10c.i.) 0.42 1138 31% 674 1,826,540
Parapet At curtain wall 98 221 0.84 82 3% 1,605 157,248 2241 0.84 82 2% 1,582 155,063
At concrete wall 73 6.5.3 0.78 57 2% - - 6.5.3 0.78 57 2% - -
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% - -
At concrete wall 585 1.00 585 19% - - 1.00 585 16% - -
ing Transition Vertical 1480 6.4.3 0.30 437 14% - - 6.4.3 0.30 437 12% - -
e Horizontal 1960 N/A 0.00 0 0% - - N/A 0.00 0 0% - -
At grade At curtain wall 98 251 0.86 84 3% - - 251 0.86 84 2% - -
At concrete wall 73 1SO-14863 0.75 55 2% - - 1SO-14863 0.75 55 1% - -
Vision Triple Glazing Upcharge 2529 $ 75| $ 190,484
Area of Increased q
Wall Thickness | At Interior Wal
Total 3044 100% $ 3,308,297 3694 100% $ 3,478,185
Overall Opaque U-Value (W/mK) 0.80 0.97
Effective R-Value (m?K/W) 1.25 1.03
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Clear Wall Glazing Spandrel (R16.8) 3.2.6 1,399,236 3.2.6 1,399,669
Concrete Wall (R10) 2710 6.2.2 (R-10 c.i.) 0.42 1138 40% 674 1,826,540 6.2.2 (R-10 c.i.) 0.42 1138 53% 674 1,826,540
Parapet At curtain wall 98 0.84 82 3% 1,282 125,636 0.76 74 3% 1,330 130,381
At concrete wall 73 6.5.3 0.78 57 2% - - 6.2.19 0.46 33 2% 200 14,600
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% $ -1 8 -
At concrete wall 585 6.2.5 1.00 585 20% - - 6.2.19 0.46 266 12% $ 200] $ 117,000
q a1 Vertical 1480 6.4.3 0.30 437 15% - - 6.4.4 0.09 127 6% $ 50| § 74,000
Glazing Transition |1, zontal 1960 N/A 0.00 0 0% - - N/A 0.00 0 0% 5 -I's -
At grade At curtain wall 98 251 0.86 84 3% - - 2541 0.64 63 3% 33 3,234
At concrete wall 73 1SO-14863 0.75 55 2% - - 6.2.19 0.46 33 2% 200 14,600
Vision Triple Glazing Upcharge 2529 75 190,484
Area of Increased q
Wall Thickness AtInterior Wall
Total 2860 100% $ 3351412 2158 100% 3,770,509
Overall Opaque U-Value (W/mK) 0.75 0.57
Effective R-Value (m*K/W) 1.33 1.76

Clear Wall Glazing Spandrel (R16.8) 211,213 1,058,091 21.2 . 1,134,984
Concrete Wall 2710 6.1.1 (R-15e.i.) 0.32 867 34% 893 2,420,030 6.1.1 (R-15e.i.) 0.32 867 45% 893 2,420,030
Parapet At curtain wall (R16.8) 98 221 0.84 82 3% 1,282 125,619 223 0.66 65 3% 1,282 125,636
P At concrete wall 73 6.5.1 0.40 29 1% 50 3,650 6.5.2 0.22 16 1% 181 13,213
Floor At curtain wall 882 included in clear wall 0 0% $ -18 - | included in clear wall 0 0% $ -1 8 -
At concrete wall 585 6.2.1 0.02 13 1% $ -1s - 6.2.1 0.02 13 1% $ -18 -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.1 0.10 152 6% $ -1$ - 6.4.1 0.10 152 8% $ -1 8 -
AR At curtain wall 98 251 0.86 84 3% $ -18 - 251 0.64 63 3% $ 33| % 3,234
9 At concrete wall 73 1SO-14863 0.95 69 3% $ -1$ - 1SO-14863 0.95 69 4% $ -18 -
Area of Increased q
Wall Thickness AtInterior Wall
Total 2554 100% $ 3,607,390 1933 100% 3,697,097
Overall Opaque U-Value (W/m?K) 0.67 0.51
Effective R-Value (mzKIW) 1.49 1.96
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Clear Wall Glazing Spandrel (R16.8) 211,213 1,058,091 21.2 . 1,134,984
Concrete Wall (R-15 e.i.) 2710 6.2.7 0.47 1274 37% 544 1,474,565 6.2.7 0.47 1274 44% 544 1,474,565
Parapet At curtain wall 98 221 0.84 82 2% 1,282 125,619 223 0.66 65 2% 1,282 125,636
P At concrete wall 73 6.5.6 0.58 42 1% - - 6.5.6 0.58 42 1% - -
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% - -
At concrete wall 585 6.2.7 0.38 221 6% - - 6.2.7 0.38 221 8% - -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.4.3 0.30 437 13% $ -1 8 - 6.4.3 0.30 437 15% $ -1 8 -
At grade At curtain wall 98 251 0.86 84 2% $ -1s - 251 0.86 84 3% $ -1 8 -
9 At concrete wall 73 1SO-14863 0.75 55 2% $ -18 - 1SO-14863 0.75 55 2% $ -1 8 -
Area of Increased q
Wall Thickness | At Interior Wal
Total 3450 100% $ 2,658,275 2864 100% $ 2,735,185
Overall Opaque U-Value (W/mK) 0.91 0.76
Effective R-Value (m?K/W) 1.10 1.32

Glazing Spandrel (R16.8)

211,213

1.16

20%

1,057,008

211,213

1.16

43%

1,057,008

2,235,750

el Concrete Wall 2710 6.2.9 1.47 3171 50% 825 2,235,750 628 045 1220 42%
Parapet At curtain wall 98 221 0.84 82 1% 1,281 125,490 2241 0.84 82 3% 1,281 125,490
P At concrete wall 73 6.5.6 0.58 42 1% - - 6.5.4 0.65 47 2% - -
Floor At curtain wall 882 included in clear wall 0 0% - - | included in clear wall 0 0% - -
At concrete wall 585 6.2.9 0.15 85 1% - - 6.2.8 0.21 120 4% - -
Glazing Transition | Curtain-wall Jamb to Wall 1480 6.3.4 1.06 1569 25% $ -1$ - 6.3.5 0.05 71 2% $ -1 8 -
AR At curtain wall 98 251 0.86 84 1% $ -18 - 251 0.86 84 3% $ -1 8 -
9 At concrete wall 73 1SO-14863 0.75 55 1% $ B - 6.7.3 0.21 15 1% $ -1 8 -
Area of Increased q
Wall Thickness AtInterior Wall
Total 6344 100% $ 3418248 2896 100% $ 3,418,248
Overall Opaque U-Value (W/mK) 1.67 0.76
Effective R-Value (m’K/W) 0.60 131
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Commercial Office Building - 70% Window to Wall Ratio

E.12.1

Building Specifications

Gross Floor Area (sq ft) 196,000
No. of Floors 10
Window to Wall Ratio 70%

Performance Characteristics C.18 in Appendix C

Refer to Pages C.17-

Notes

I"“I



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.12.1 - Cost Benefit Analysis Summary for Commercial Office with 70% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel section) Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) - Savings I ekWh/m?) L Savings T ekWh/m w Savings T
iifl Reduction Absolute Incremental Percent ( ) Electricity | Natural Gas g (yrs) ¢ ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas d (vrs)
(WimiK) Increase (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : : 25e : - - - L5t : : : : : : : : :
gEE)B ARSI || gag 23% - - 165 017 080 |s 644 184 020 0% |s 739 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 ° . - . ° ° : : - - ° ° ° ° 208 - ° ° °
NECB 2011 Zone 7A
ey @) 0.21 42% E E - - - - - 201 0.25 2.25 $ 1,443 -
Base Case 1: Standard
e & Dl 131 - 2,072,561 | $ - - 175 - 196 - - - - 217 - - - -
Case 1A: More Insulation at
Spandrel (Continuous Spray 0.77 41% 2,207,278 | $ 134,717 % 170 0.85 4.63 $ 3501 38 189 1.09 5.16 $ 4135 33 209 0.86 7.28 $ 4739 28
Foam)
Case 1B: Double Glazing with o
AIM (conventional CW) 0.79 40% 2,244,165 | $ 171,604 8% 170 0.83 4.52 $ 3422 50 189 1.07 5.03 S 4,048 42 209 0.84 7.10 $ 4621 37
Case 1C: Improved Details 0.76 42% 2,221,201 | $ 148,640 % 170 0.86 471 $ 3559 42 189 1.10 5.25 S 4,199 35 209 0.88 7.41 $ 4827 31
(20 Lo (] Tt (S 0.76 42% 2,221,072 | $ 148,511 7% 170 0.86 am $  3559| 42 189 1.10 5.25 $  4109| 35 209 0.88 7.41 $  ag27| 31
More Insulation
(e A= Bt ENER 0.40 69% 1,352,615 | $ (719,946)|  -35% 166 1.34 7.58 $ 5649 0 185 171 851 $ 6,691 0 204 157 12.01 $ 8063 0
Steel Stud at All Opaque Areas : ° R ! ° : ) ! : ' ) . '
Case 1F: Triple Glazing with 1.22 7% 2,263,045 | $ 190,484 9% 166 (0.58) 10.41 $ 3812 50 184 (0.03) 11.48 $ 5206 37 201 0.07 16.25 $ 7,549 25
Conventional CW
Base Case 2:Double Glazing
ey Py 1.47 - 2,378,767 | $ 306,206 - 177 (0.27) (1.32) |$  (1,043) - 197 (0.39) (1.45) $  (1,294) - 220 (0.24) (2.03) S (1,314) -
Case 2A: Double Glazing with o ,
AL G 0.71 52% 2,527,871 ($ 149,104 6% 169 118 6.40 $ 4861 31 189 154 7.13 $ 5779 26 208 1.19 10.04 $ 6542 23
Case 2B: Triple Glazing in
Untizied CW with Standard 1.36 % 2,712,133 $ 333,366 14% 163 (0.67) 14.59 $ 5576 60 181 0.04 16.17 $ 7,462 45 197 0.24 22.92 $ 10,870 31
Opaque
Case 2C: Triple Glazing with
et 0.54 63% 2,861,389 | $ 482,622 20% 156 0.38 20.87 $ 10,163 47 173 1.27 23.34 $ 12,745 38 185 1.47 33.17 $ 17,566 27
Case 2D: Triple Glazing with
AIM in Unitized CW + Improved 0.52 65% 2,875,240 | $ 496,473 21% 156 0.42 21.05 $ 10,319 48 173 1.32 2355 $ 12,930 38 185 152 33.48 $ 17,787 28
Interface Details

E.12.2
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Overall U-values and Construction Costs for Commercial Office with 70% Window to Wall Ratio. Scenario 1; Steel Construction

Clear Wall Glazing Spandrel (R16.8) 1897 211,213 1.16 2201 88% $ 977 $ 1,853,369 212 0.64 1205 82% $ 1,048 $ 1,988,056
Parapet At curtain wall (R16.8) 171 221 0.84 143 6% $ 1,282 $ 219,192 223 0.66 113 8% $ 1,282| $ 219,222
Floor At curtain wall 1537 included in clear wall 0 0% $ -1$ - | included in clear wall 0 0% $ -1 8 -
At grade At curtain wall 171 251 0.86 147 6% $ -1 s - 251 0.86 147 10% $ -1 8 -
Area of Increased 5
Wall Thickness At Interior Wall
Total 2490 100% 2,072,561 1464 100% $ 2,207,278
Overall Opague U-Value (W/m?K) 131 0.77
Effective R-Value (m’K/W) 0.76 1.30

Clear Wall Glazing Spandrel (R15) 1897 2.1.6 0.64 1214 81% $ 1,063]| $ 2,016,663 212 0.64 1205 83% $ 1,048]| $ 1,988,056
Parapet At curtain wall (R16.8) 171 224 0.76 130 9% $ 1,330] $ 227,502 224 0.76 130 9% $ 1,330 $ 227,502
Floor At curtain wall 1537 included in clear wall ] 0% $ -1s - | included in clear wall 0 0% $ -1 8 -
At grade At curtain wall 171 25.1 0.86 147 10% $ -1 8 - 251 0.64 109 8% $ 33| $ 5,643
Area of Increased 5
Wall Thickness At Interior Wall
Total 1491 100% 2,244,165 1444 100% $ 2,221,201
Overall Opague U-Value (W/m?K) 0.79 0.76
Effective R-Value (m?K/W) 1.27 1.31

Clear Wall Glazing Spandrel (R16.8) 2.1.2 $ 1,048 1,987,999| 5.1.17 (R-25e.i.) $ $ 1,318,415
Parapet At curtain wall (R16.8) 171 2.2.4 0.76 130 9% $ 1,330 227,430 5.5.12 0.09 16 2% $ 200 $ 34,200
Floor At curtain wall 1537 included in clear wall 0 0% $ - - 5.2.21 0.07 108 14% $ -1 s -
At grade At curtain wall 171 251 0.64 109 8% $ 33 5,643 1SO-14863 0.95 162 21% $ -1 s -
Area of Increased .
Wall Thickness At Interior Wall
Total 1444 100% 2,221,072 760 100% $ 1,352,615
Overall Opaque U-Value (w}mzK) 0.76 0.40
Effective R-Value (m°K/W) 131 2.50
E.12.3  Lis
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Clear Wall Spandrel 1. $ 1,853,369 2. $ $ 2,159,545
Parapet At curtain wall (R16.8) 171 221 0.84 143 6% $ 1,282 $ 219,192 221 0.84 143 5% $ 1,282 $ 219,222
Floor At curtain wall 1537 included in clear wall 0 0% $ -1$ - | included in clear wall 0 0% $ -1 8 -
At grade At curtain wall 171 251 0.86 147 6% $ -1$ - 251 0.86 147 5% $ -1$ -
Vision Triple Glazing Upcharge 2529 $ 75( $ 190,484
Area of Increased 9
Wall Thickness At Interior Wall
Total 2320 100% 2,263,045 2794 100% 2,378,767
Overall Opague U-Value (W/m?K) 1.22 1.47
Effective R-Value (m?K/W) 0.82 0.68

Clear Wall Glazing Spandrel (R15) 1897 3.2.4 0.56 1062 79% $ 1217 $ 2,308,649 3.25 1.21 2295 89% $ 1,214 $ 2,302,427
Parapet At curtain wall (R16.8) 171 221 0.84 143 11% $ 1,282 $ 219,222 221 0.84 143 6% $ 1,282 $ 219,222
Floor At curtain wall 1537 included in clear wall ] 0% $ -1s - | included in clear wall 0 0% $ -1 8 -
At grade At curtain wall 171 25.1 0.86 147 11% $ -1 8 - 251 0.86 147 6% $ -1 8 -
Vision Triple Glazing Upcharge 2529 $ -1s - $ 75| $ 190,484
Area of Increased 5
Wall Thickness Sl
Total 1352 100% 2,527,871 2585 100% 2,712,133
Overall Opague U-Value (W/m?K) 0.71 1.36
Effective R-Value (m’K/W) 1.40 0.73

Clear Wall Glazing Spandrel (R15) 3.2.6 $ 2,451,683 3.2.6 $ 2,451,683
Parapet At curtain wall (R16.8) 171 221 0.84 143 14% $ 1,282 $ 219,222 224 0.76 130 13% $ 1,330 $ 227,430
Floor At curtain wall 1537 included in clear wall 0 0% $ -1 s - | included in clear wall 0 0% $ -1 8 -
At grade At curtain wall 171 251 0.86 147 14% $ -1 s - 251 0.64 109 11% $ 33| $ 5,643
Vision Triple Glazing Upcharge 2529 $ 7532 $ 190,484 $ 75| $ 190,484
Area of Increased 5
Wall Thickness | At!nterior wall
Total 1030 100% 2,861,389 979 100% 2,875,240
Overall Opague U-Value (W/m?K) 0.54 0.52
Effective R-Value (m?K/W) 1.84 1.94
E.12.4 L
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Hotel - 40% Window to Wall Ratio

E13.1

Building Specifications

Gross Floor Area (sq ft) 121,000
No. of Floors 10
Window to Wall Ratio 40%

Performance Characteristics C.22 in Appendix C

Refer to Pages C.21-

Notes




Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.13.1 - Cost Benefit Analysis Summary for Hotel with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel sections) Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
g Reduction Absolute Incremental Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
Wy Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m?)

ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : ; 228 : : : : 220 : : : : : : : : :
gEE)B AR AT il 028 23% $ 64,650 224 0.10 156 |s 543 | 119 239 010 174 |s 505| 109 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) e © : : . - - © © © - © - - 2es - - - -
gﬁli)B AL A2 TIA (EsE iy 0.21 22% - $ 64,650 - o . o o o o 5 a a a 265 (0.01) 434 $ 1223 53
Easccasgiisiardad 073 - 1,887,780 - - 232 - - - - 248 - - - - 279 - - - -
Assemblies + Details
Case 1A: More Insulation for
Stud Wall; R-20 e.i. + R-12, Usi- 0.65 10% 1,952,430 | $ 64,650 3% 231 0.07 1.16 $ 400| 161 246 0.16 1.29 $ 531| 122 217 0.03 183 $ 549 | 118
0.28
Case 1B: Improved Details;
exterior Insulation, Thermally 0.59 19% 1,812,140 | $ (75,640) -4% 230 013 2.14 $ 745 0 245 0.30 238 $ 978 0 275 0.04 3.38 $ 1,003 0
broken parapet
Case 1C: Improved Details and 050 32% 1,825,070 | $ (62710 3% 228 025 3.49 $ 1247 0 244 048 391 $ 1505 0 273 0.05 5.55 s 1627 0
More Exterior Insulation
(e G 2 SRl s ) 0.66 10% 1,024,056 | $ (863,724)|  -46% 231 0.06 1.07 $ 369 0 247 0.15 1.19 $ 489 0 277 0.03 1.69 $ 506 0
EIFS Steel Stud
Case 2A: Improved EIFS and
Parapets (compared to base 059 19% 1,005,308 | $ (18,748) 1% 230 013 213 $ 741 0 245 0.29 237 $ 974 0 275 0.04 3.37 $ 999 0
case 1)
ascicasssavindo el 1.26 - 1,524,066 | $ - - 242 (052) (060) |$ (@257 o 259 (1.20) (1042) |$ (4179 O 294 (0.42) (1452) |$ (4562 O
Spandrel at all Opaque Areas ) e : . " - . b . E b
Case 3A: Window-wall Spandrel
I CIENER (R0 T T 0.98 23% 1,550,954 | $ 26,888 2% 237 0.00 5.8 $  1794| 15 253 0.00 5.69 $  2265| 12 285 0.00 7.89 $  2506| 11
behind back-pan, thermally
broken parapets
Case 3B: Window-wall Spandrel
Improvements; VIP, thermally 0.73 22% 1,733,238 | $ 209,172 14% 232 051 9.50 $  3221| 65 248 118 10.30 $  4131| 51 279 0.42 14.35 $  4511| 46
broken parapets
Case 3C: Vertically Oriented
Spandrel with sprayfoam and 1.04 17% 1,597,901 | $ (289,879)|  -15% 238 0.22 4.08 $ 1387 0 255 0.49 4.39 $ 1,743 0 287 0.20 6.08 $ 1933 0
Steel Stud Opaque Areas

E13.2
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Table E.13.2 - Cost Benefit Analysis Summary for Hotel with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Energy Annual Energy Annual Energy
— U-value Construction Costs Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
= — Jr—— — Percent (ekWh/m?) Electricity | Natural Gas | S2vings (yrs) (ekWh/m?) Electricity | Natural Gas | Savings (yrs) (ekWh/m?) Electricity | Natural Gas | Savings (yrs)
(W) Increase (ekWh/m2) | (ekwh/m?) (ekWh/m2) | (ekwh/m?) (ekWh/m2) | (ekh/m?)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QB - - - - 22] ° - - © s - © - - - © © - ©
gﬁl%s 2 S (FesEly 0.28 38% - $ 43,962 - 224 0.28 335 $  1234| 36 239 0.28 372 $  1342| 33 a 8 B B B
ASHRAE 90.1-2010 Zone 7
(Assembly Only) Qe : : : : : : : ) ) ) : ) ) ) 20 : : : :
gﬁli)s 201 Zone 7A (Assembly — 48% . $ 43,962 . . . - . . . = 265 0.02 5.69 $  1639| 27
Base Case 1: Standard
e 154 a 1,742,964 |- . 247 s - - - 265 - - - - 301 - - - -
Case 1A: More Insulation for
Concrete Wall; R-10 c.i. + R-12, 141 8% 1,786,926 | $ 43,962 3% 245 013 221 $ 759 | 58 263 025 236 $ 99| 47 298 011 326 $ 1043 42
Usi-0.28
GoscitbisheaWVallBEREiel] 4 44 6% 1,742,964 | $ - 0% 246 0.09 1.60 $ 550 0 263 0.18 171 $ 673 0 299 0.08 236 $ 755 0
at Exterior Avoidance
Saselcmorclinsyatenand 131 15% 1,786,926 | $ 43,962 3% 243 0.22 3.89 $ 133 33 261 0.45 4.16 $ 1639 27 295 0.20 5.74 s 1837| 24
Avoid Shear Wall
Base Case 2: EIFS 053 65% 2,309,298 | $ 566,334 32% 229 0.99 1738 |$ 5953| 95 244 216 1887 |$ 7564| 75 274 072 2632 |$ 8218| 69
Case 2A: Improved EIFS and
Thermally Broken Parapets 057 63% 2,327,498 | $ 584,534 34% 229 095 1685 |$ 5757| 102 245 2.09 1828 |$ 7.321| 80 275 072 2547 |$  7973| 73
(compared to base case 1)
SRR 3 e e 1.36 12% 1,430,970 | $ (311,994)|  -18% 244 0.18 3.05 $ 1,045 0 262 0.35 3.25 $ 1,281 0 296 0.16 4.49 $ 1,437 0
with Standard Details
Case 3A: Pre-Cast with
Thermally Broken Parapets 107 30% 1,434,584 | $ (308,380)|  -18% 238 018 3.05 $ 1,045 0 262 035 325 $ 1281 0 296 0.16 4.49 $ 1,437 0
(compared to base case 1)
E13.3 i



Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Hotel with 40% Window to Wall Ratio. Scenario 1: Steel Construction

Clear Wall Steel Stud Wall 2586 5.1.7 (R-10 e.i,, R-12) 0.35 905 48% $ 730 $ 1,887,780(5.1.7 (R-20 e.i., R-12) 0.28 724 43% $ 755 $ 1,952,430
3 At Steel Stud Wall 48 5.5.6 0.80 38 2% $ -1 s - 55.6 0.80 38 2% $ -1 8 -
arapet
P At Glazing 91 131,556 0.95 86 5% $ -1 8 - 131 0.98 89 5% $ -1 8 -
Floor At Steel Stud Wall 434 5.2.24,5.3.4 0.20 87 5% $ -1 8 - 5.2.24,53.4 0.16 69 4% $ -1 s -
At Glazing 823 5.3.4 0.20 165 9% $ -1 8 - 5.3.4 0.20 165 10% $ -1 s -
q - Window/Door Frame to
0, - - - -
Glazing Transition Steel Stud Wall 2231 534 0.20 437 23% $ $ 5.3.4 0.20 437 26% $ $
TGS Inside Corner 122 5.6.5 0.06 7 0% $ -1s - 5.6.5 0.06 7 0% $ -1 8 -
Outside Corner 244 5.6.5 0.17 41 2% $ -1s - 5.6.5 0.17 41 2% $ -1$ -
Mieery Vel Fire and Sound Separation | 366 581 0.02 9 0% $ s - 58.1 0.02 9 19% $ s -
Intersection
At grade At door 6 251 0.86 5 0% $ -1 $ - 25.1 0.86 5 0% $ -1 % -
At Steel Stud Wall 134 1SO-14863 0.75 101 5% $ -1 8 - 1SO-14863 0.75 101 6% $ -1 $ -
Area of Increased
Wall Thickness
Total 1882 100% $ 1,887,780 1686 100% $ 1,952,430
Overall Opague U-Value (W/m?K) 0.73 0.65
Effective R-Value (m?K/W) 1.37 153

Clear Wall Steel Stud Wall 5.1.17 (R-15e.i.) $ $ 1,784,340 5.1.17 (R-25 e.i.) $ $ 1,797,270
Parapet At Steel Stud Wall 48 5.5.12 0.09 4 0% $ 200 $ 9,600 55.12 0.09 4 0% $ 200 $ 9,600
P At Glazing 91 5.5.12 0.95 86 6% $ 200] $ 18,200 5.5.12 0.95 86 % $ 200 $ 18,200
Floor At Steel Stud Wall 434 5.2.21 0.07 30 2% $ -1$ - 5.2.21 0.07 30 2% $ -1$ -
At Glazing 823 5.2.21 0.07 58 4% $ - 5.2.21 0.07 58 4% $ -
. . Window/Door Frame to
0/ - - - -
Glazing Transition Steel Stud Wall 2231 5.3.3 0.11 241 16% $ $ 533 0.12 268 21% $ $
- Inside Corner 122 5.6.5 0.06 7 0% $ -1 $ - 5.6.5 0.06 7 1% $ -1$ -
Outside Corner 244 5.6.5 0.17 41 3% $ -1 8 - 5.6.5 0.17 41 3% $ -1 8 -
ieriter Wt Fire and Sound Separation | 366 5.8.1 0.02 9 1% $ -ls - 581 0.02 9 1% $ s -
Intersection
At grade At door 6 251 0.86 5 0% $ -1s - 251 0.86 5 0% $ -1$ -
9 At Steel Stud Wall 134 1SO-14863 0.95 127 8% $ -1 $ - 1SO-14863 0.95 127 10% $ -1 8 -
Area of Increased
Wall Thickness
Total 1515 100% $ 1,812,140 1283 100% $ 1,825,070
Overall Opaque U-Value (W/m?K) 0.59 0.50
Effective R-Value (m*K/W) 1.71 2.02

E.13.4  Lis
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Steel Stud Wall 2586 5.1.2 (R-7.6 e.i,, R-12) 0.34 879 52% $ 39| $ 1,024,056 5.1.2 (R-15e.i.) 0.33 853 56% $ 378 $ 977,508
Parapet At Steel Stud Wall 48 5.3.2,55.3 0.45 22 1% - - 5.5.12 0.09 4 0% $ 200 $ 9,600
P At Glazing 91 5.5.3 0.45 41 2% - - 55.12 0.09 8 1% $ 200 $ 18,200
Floor At Steel Stud Wall 434 5.2.17 0.06 24 1% - - 5.2.17 0.02 10 1% $ -1 8 -
At Glazing 823 5.2.17 0.06 46 3% - - 5.2.17 0.02 18 1% $ -1 $ -
" - Window/Door Frame to
Glazing Transition Steel Stud Wall 2231 5.3.2 0.24 527 31% $ -1 8 - 5.3.8 0.19 433 29% $ -1 s -
Corners Inside Corner 122 5.6.5 0.06 7 0% $ -1 s - 5.6.5 0.06 7 0% $ -1$ -
Outside Corner 244 5.6.5 0.17 41 2% $ -1 8 - 5.6.5 0.17 41 3% $ -1 $ -
[Qieioal Fire and Sound Separation | 366 58.1 0.02 1% $ s - 58.1 0.02 1% $ s -
Intersection
At grade At door 6 251 0.86 5 0% $ -1 $ - 25.1 0.86 5 0% $ -1$ -
9 At Steel Stud Wall 134 1SO-14863 0.75 101 6% $ -1 8 - 1SO-14863 0.95 127 8% $ -1 $ -
Area of Increased
Wall Thickness
Total 1702 100% $ 1,024,056 1517 100% $ 1,005,308
Overall Opague U-Value (W/m?K) 0.66 0.59
Effective R-Value (m?K/W) 152 1.71

Clear Wall Window-wall Spandrel 1.2.1 1,499,880 1.2.2 1,523,154
Parapet At sggndrel 48 132 0.98 a7 1% 174 8,352 5.5.12 0.09 4 0% 200 9,600
At vision area 91 132 0.98 89 3% 174 15,834 55.12 0.09 8 0% 200 18,200
Eloor At Spandrel 434 121 0.62 270 8% $ -1 8 - 122 0.65 283 11% $ -1 $ -
At vision area 823 121 0.62 512 16% $ -1 s - 122 0.65 536 21% $ -1 $ -
Glazing Transition | none 2231 N/A 0 0% $ -1 s - N/A 0 0% $ -1 s -
Corners Inside Corner 122 14.1 0.42 52 2% $ -1 8 - 14.2 0.20 25 1% $ -1 8 -
Outside Corner 244 estimate, 1.4.1 0.42 103 3% $ -1 $ - estimate, 1.4.2 0.20 50 2% $ -1$ -
jgicrogual Fire and Sound Separation | 366 N/A 0 0% $ s - N/A 0 0% $ s -
Intersection
At At door 6 251 0.86 5 0% $ -1s - 251 0.86 5 0% $ -1s -
At spandrel 134 251 0.86 115 4% $ |3 P 251 0.86 115 5% $ -|s p
Area of Increased
Wall Thickness
Total 3261 100% $ 1,524,066 2525 100% $ 1,550,954
Overall Opague U-Value (W/m?K) 1.26 0.98
Effective R-Value (m?K/W) 0.79 1.02
E.13.5 I |}
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

At Window-wall Spandrel 1984 123 0.61 1210 64% $ 666 $ 1,321,512 122 0.58 1151 43% $ 589 $ 1,168,724
Clear Wall At Window-wall Spandrel

(3B) or Steel Stud Wall 602 123 0.61 367 19% $ 666| $ 400,764 5.1.17 (R-25 e.i.) 0.25 150 6% $ 695 $ 418,215

(3C)
Parapet At Spandrel 55 5.5.12 0.09 5 0% $ 200| $ 10,962 5.5.12 0.09 5 0% $ 200| $ 10,962

P At vision area 73 5.5.12 0.09 7 0% $ 200 5.5.12 0.09 7 0% $ 200

Floor At Spandrel 616 included in clear wall 0.00 0 0% $ -1 8 - 122 0.65 401 15% $ -1 8 -

At vision area 1536 included in clear wall 0 0% $ -1s - N/A 0 0% $ -1 8 -
Glazing Transition Window-wall to steel stud 5559 N/A 0 0% $ -1 $ - 5.3.3 0.12 667 25% $ -1 s -

Inside Corner - Spandrel 329 1.4.2 0.20 67 4% $ -1 8 - 14.2 0.20 67 2% $ -1 8 -
(SIS Outside Corner - Steel Stud| - estimate, 1.4.2 0.20 134 7% $ s - 565 017 112 4% $ -|s -
Mt Wl Fire and Sound Separation | 988 N/A ) o% $ s - 581 0.02 24 1% s s -
Intersection
At grade At door 22 251 0.86 19 1% $ -1$ - 25.1 0.86 19 1% $ -1$ -

At spandrel 106 251 0.86 91 5% $ -1 $ - 25.1 0.86 91 3% $ -1$ -
Area of Increased
Wall Thickness

Total 1899 100% $ 1,733,238 2693 100% $ 1,597,901
Overall Opaque U-Value (W/m?K) 0.73 1.04
Effective R-Value (m?K/W) 1.36 0.96
E.13.6 I | b
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Appendix E - Cost Benefit Analysis BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Hotel with 40% Window to Wall Ratio. Scenario 2: Concrete Construction

Clear Wall Concrete Wall (R10) 6.2.2 (R-10 c.i.) 1,742,964 6.2.4 (R-10 c.i., R-12) 1,786,926
Parapet At Concrete Wall 48 6.5.3 0.78 37 1% - - 6.5.3 0.78 37 1% - -
At Glazing 91 13.1,556 0.95 86 2% - - 131,556 0.95 86 2% - -
Floor At Concrete Wall 434 6.2.5 1.00 434 11% - - 6.2.5 1.00 434 12% - -
At Glazing 823 6.2.5 1.00 823 21% - - 6.2.5 1.00 823 23% - -
. - Window/Door Frame to 0
Glazing Transition Concrete Wall 2231 6.3.3 0.50 1120 28% $ -1 s - 6.3.3 0.50 1120 31% $ -1 8 -
Corners Inside Corner 122 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0 0% $ -1$ -
Outside Corner 244 1SO-14863 0.15 37 1% $ -1 $ - 1SO-14863 0.15 37 1% $ -1 -
Interior Wall Concrete Shear o,
(e Wall/Column 366 6.2.2 0.67 245 6% $ -1 $ - 6.2.2 0.67 245 7% $ -1 s -
At grade At door 6 251 0.86 5 0% $ -1 8 - 251 0.86 5 0% $ -1$ -
At Concrete Wall 134 1SO-14863 0.75 101 3% $ -1 s - 1SO-14863 0.75 101 3% $ -1$ -
Area of Increased
Wall Thickness
Total 3974 100% $ 1,742,964 3638 100% $ 1,786,926
Overall Opaque U-Value (W/m?K) 1.54 1.41
Effective R-Value (m’K/W) 0.65 0.71

Clear Wall Concrete Wall (R10) 6.2.2 (R-10c.i.) 1,742,964 ] 6.2.4 (R-10 c.i., R-12) 1,786,926
Parapet At Concrete Wall 48 6.5.3 0.78 37 1% - - 6.5.3 0.78 37 1% - -
P At Glazing 91 131,556 0.95 86 2% - - 131,556 0.95 86 3% - -
Floor At Concrete Wall 434 6.25 1.00 434 12% - - 6.25 1.00 434 13% - -
At Glazing 823 6.2.5 1.00 823 22% - - 6.2.5 1.00 823 24% - -
A f Window/Door Frame to o
Glazing Transition Concrete Wall 2231 6.3.3 0.50 1120 30% $ -1 $ - 6.3.3 0.50 1120 33% $ -1 s -
Corners Inside Corner 122 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0 0% $ -1 8 -
Outside Corner 244 1SO-14863 0.15 37 1% $ -1 $ - 1SO-14863 0.15 37 1% $ -1$ -
Interior Wall Concrete Shear 9
(e wall/Column 366 none 0.00 0 0% $ -1 s - none 0.00 0 0% $ -1 8 -
At grade At door 6 25.1 0.86 5 0% $ -1 $ - 251 0.86 5 0% $ -1 8 -
At Concrete Wall 134 1SO-14863 0.75 101 3% $ -1 $ - 1SO-14863 0.75 101 3% $ -1$ -
Area of Increased
Wall Thickness
Total 3729 100% $ 1,742,964 3393 100% $ 1,786,926
Overall Opague U-Value (W/m?K) 1.44 1.31
Effective R-Value (m*K/W) 0.69 0.76

E.13.7  Lis
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Concrete Wall (R-15 e.i.) 6.1.1 (R-15e.i.) 2,309,298 5.1.2 (R-15 $ $ 2,309,298
Parapet At Concrete Wall 48 6.5.1 0.40 19 1% - - 6.5.1 0.40 19 1% $ -
At Glazing 91 6.3.1,6.5.1 0.40 36 3% - - 5.5.12 0.09 8 1% $ 200| $ 18,200
Floor At Concrete Wall 434 6.2.1 0.02 10 1% - - 6.2.1 0.02 10 1% $ -1 8 -
At Glazing 823 6.2.1 0.02 19 1% - - 6.2.1 0.02 18 1% $ -1 8 -
. . Window/Door Frame to
Glazing Transition Concrete Wall 2231 6.4.1 0.10 230 17% $ -1 8 - 6.3.6 0.17 377 26% $ -1 8 -
TGS Inside Corner 122 1SO-14863 0.00 0 0% $ -1 8 - 1SO-14863 0.00 0 0% $ -1 s -
Outside Corner 244 1SO-14863 0.15 37 3% $ -1 $ - 1SO-14863 0.15 37 3% $ -1 -
Interior Wall Concrete Shear
- Wall/Column 366 5.8.1 0.02 9 1% $ -1 8 - 581 0.02 9 1% $ -1 8 -
At grade At door 6 251 0.86 5 0% $ -1 8 - 251 0.86 5 0% $ -1 8 -
At Concrete Wall 134 1SO-14863 0.95 127 9% $ -1 $ - 1SO-14863 0.95 127 9% $ -1$ -
Area of Increased
Wall Thickness
Total 1371 100% $ 2,309,298 1463 100% $ 2,327,498
Overall Opaque U-Value (W/m?K) 0.53 0.57
Effective R-Value (m’K/W) 1.89 177

Clear Wall Concrete Wall (R10) 1.2.1 1,406,784 1.2.2 1,406,784
Parapet At Concrete Wall 48 6.5.6 0.98 a7 1% 174 8,352 5.5.12 0.09 4 0% 200 9,600
P At Glazing 91 132 0.98 89 3% 174 15,834 5.5.12 0.09 8 0% 200 18,200
Floor At Concrete Wall 434 121 0.62 270 8% $ -1 8 - 122 0.65 283 10% $ -1 8 -
At Glazing 823 121 0.62 512 15% $ -1$ - 122 0.65 536 19% $ -1$ -
: f Window/Door Frame to . o "
Glazing Transition e 2231 estimate, 5.3.3 0.11 245 7% $ -1 s - estimate, 5.3.3 0.11 245 9% $ -l s -
Corners Inside Corner 122 1SO-14863 0.42 52 1% $ -1 $ - 1SO-14863 0.20 25 1% $ -1 8 -
Outside Corner 244 1SO-14863 0.42 103 3% $ -1$ - 1SO-14863 0.20 50 2% $ -1$ -
Interior Wall Concrete Shear
)0/ - - - -
(il Wall/Column 366 5.8.1 0.02 9 0% $ $ 58.1 0.02 9 0% $ $
At grade At door 6 251 0.86 5 0% $ -1 8 - 251 0.86 5 0% $ -1 8 -
At Concrete Wall 134 25.1 0.86 115 3% $ -1 $ - 251 0.86 115 4% $ i -
Area of Increased
Wall Thickness
Total 3516 100% $ 1,430,970 2779 100% $ 1,434,584
Overall Opague U-Value (W/m?K) 1.36 1.07
Effective R-Value (m?K/W) 0.74 0.93
E.13.8 | | J
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Hotel - 70% Window to Wall Ratio

E.14.1

Building Specifications

Gross Floor Area (sq ft) 121,000
No. of Floors 10
Window to Wall Ratio 70%

Performance Characteristics C.22 in Appendix C

Refer to Pages C.21-

Notes
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.14.1 - Cost Benefit Analysis Summary for Hotel with 70% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction (steel studs and glazing spandrel sections)

Vancouver

Summerland

Prince George

Case

U-value

Construction Costs

(WIm?K)

Reduction

Absolute

Incremental

Percent
Increase

Total Energy
(ekWh/m2)

Annual Energy
Savings

Total Cost

Electricity
(ekWh/m2)

Natural Gas
(ekWh/m?)

Savings

Payback
(yrs)

Total Energy
(ekWh/m2)

Annual Energy
Savings

Electricity | Natural Gas
(ekWh/m2) (ekWh/m2)

Total Cost
Savings

Payback
(yrs)

Total Energy
(ekWh/m2)

Annual Energy
Savings

Electricity
(ekWh/m2)

Natural Gas
(ekWh/m2)

Total Cost
Savings

Payback
(yrs)

ASHRAE 90.1-2010 Zone 5
(Assembly Only)

0.36

247

264

NECB 201 Zone 5 (Assembly
Only)

0.28

246

0.02

0.78

263

0.04 0.87

$ 285

ASHRAE 90.1-2010 Zone 7
(Assembly Only)

0.40

296

NECB 201 Zone 7A (Assembly
Only)

0.21

294

(0.15)

2.78

$ 643

Base Case 1: Standard
[Assemblies + Details

1.45

857,226

256

275

310

Case 1A: Window-wall Spandrel
Improvements; more insulation
behind back-pan, thermally
broken parapet

41%

868,127

10,901

1%

251

$ 1,523

269

$ 2,155

302

(0.07)

$ 2,172

Case 1B: Window-wall Spandrel
Improvements; VIP, thermally
broken parapet

49%

933,808

76,582

9%

250

$ 1,794

43

268

$ 2,511

30

301

(0.08)

$ 2,539

30

Case 1C: Improved Details and
More Exterior Insulation;
sprayfoam insulated spandrel,
thermally broken parapet and
more exterior insulation at stud
wall

17%

832,168

(25,058)

-3%

254

273

307

(0.02)

Case 1D: R-25 Exterior Insulated
Steel Stud at all Opaque Areas

12%

861,960

4,734

1%

255

(0.00)

274

308

(0.01)

Case 1E: R-25 Exterior Insulated
Steel Stud at all Opaque Areas
with Improved Details

67%

886,760

29,534

3%

248

$ 2,489

266

$ 3,378

297

(0.08)

12.44

$ 3,454

Base Case 2: EIFS with
Standard Details

671,266

$

(185,960)

-22%

256

(0.00)

274

309

(0.01)

Case 2A: EIFS with Improved
Details; spray foam in spandrel
and thermally parapet

14%

703,743

$

32,477

5%

254

0.00

1.64

69

272

0.00 1.76

48

306

0.00

48

E.14.2
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Table E.14.2 - Cost Benefit Analysis Summary for Hotel with 70% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs : £ : oy . oy
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
K Errlimsten Aosalliie eremen Percent (SKWh/mz) Electricity | Natural Gas Savings (yrs) (SKWh/m?) Electricity | Natural Gas Savings (yrs) (SKWh/m?) Electricity | Natural Gas Savings (yrs)
ErS) Increase (ekWh/m?) | (ekWh/m2) (ekWh/m?) | (ekWh/m2) (ekWh/m2) | (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) DS . : : . 2 ° - - © Zes - © - - - © © - ©
gﬁ%‘a AR AR il 028 - - - . 246 007 166 | 541 . 263 014 184 |s 665 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) Gy . : : . ° - - - © © © © - - 228 - - - -
NECB 201 Zone 7A (Assembly 0.21 _ _ B _ : : : : : : : : : ; 204 (0.15) 278 $ 643 :
Only)
Base Case 1: Standard
rceEniles © Baels 256 = 809,498 = - 263 = = = 284 = = = = 320 = = = =
O SUDITIELIE 216 15% 817,437 | $ 7,939 1% 261 (0.02) 2.09 $ 579| 14 281 0.23 223 $ 869 9 317 (0.01) 3.07 $ 865 9
Concrete Wall; R-10 e.i. + R-12 : ° ’ : ° : : - : :
Case 1B: Shear Wall Intersection
, 9
e A 2.31 10% 809,498 | $ 0% 262 (0.01) 1.26 $ 348 0 282 0.14 1.34 $ 523 0 318 (0.00) 1.85 $ 521 0
Case 1C: Shear Wall
Intersection at Exterior 1.92 25% 817,437 | $ 7,939 1% 260 (0.03) 3.63 $ 1,005 8 279 0.40 3.87 $ 1506 5 315 (0.02) 5.32 $ 1,499 5
Avoidance and More Insulation
Case 1D: Window-wall Spandrel
D e uistEy 215 16% 869,575 | $ 60,077 7% 261 (0.02) 215 $ 506 | 101 281 0.24 230 $ 894| 67 317 (0.01) 3.16 $ 890| 68
behind back-pan, thermally
broken parapet
Case 1E: Window-wall Spandrel
Improvements; VIP, thermally 1.55 39% 935,256 | $ 125,758 16% 257 (0.04) 6.29 $ 1,751 72 276 0.68 6.73 $ 2,609 48 311 (0.03) 9.26 $ 2,600 48
broken parapet
[Ese CajeDi;I'sFS witn 1.65 36% 911,771 | $ 102,273 13% 258 (0.04) 553 $ 1537 67 277 0.60 5.91 $  2204| 45 312 (0.03) 8.13 $  2286| 45
Case 2A: EIFS with Improved
Details and Exterior Shear Wall
Avoidance; spray foam in 121 26% 944,248 | $ 32,477 4% 254 (0.00) 3.58 $ 1014 32 273 0.38 3.85 $ 1477 22 307 (0.03) 5.32 $ 1479 22
spandrel and thermally broken
parapet
Base Case 3: Pre-Cast Panel
with Standard Details 2.40 6% 772,974 | $ (36,524) -5% 263 (0.01) 0.75 $ 208 0 283 0.08 0.80 $ 312 0 319 (0.00) 1.10 $ 311 0
Case 3A: Pre-Cast with
Thermally Broken Parapet 1.41 45% 776,588 | $ (32,910) -4% 256 (0.04) 7.40 $ 2,063 0 275 0.80 7.92 $ 3,065 0 309 (0.04) 10.90 $ 3,057 0
(compared to base case 1)

E.14.3
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Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Hotel with 70% Window to Wall Ratio. Scenario 1: Steel Construction

Window-wall Spandrel 1.2.1 (R-16.8) S 494,740 1.2.2 (R-16.8) $ 502,417
Steel Stud Wall 467 5.1.7 (R-10 e.i., R-12) 0.35 163 9% $ 730 $ 340,910 5.1.7 (R-10 e.i., R-12) 0.35 163 15% $ 730 $ 340,910
At Steel Stud Wall 15 5.5.6 0.80 12 1% $ -1 s - 5.5.6 0.80 12 1% $ -1 $ -
At Window-wall 124 132 0.98 121 6% $ 1741 $ 21,576 55.12 0.98 122 11% $ 200) $ 24,800
At Window-wall Spandrel 1119 121 0.63 703 37% $ -1 8 - 122 0.66 82 % $ -1 8 -
At Steel Stud Wall 138 5.2.24,5.3.4 0.20 28 1% $ -1 8 - 5.2.24,53.4 0.20 28 2% $ -1 8 -
- — Wind Steel S
Glazing Transition | VhIoM Wl To Stee o 975 543 012 117 6% $ s - 543 0.12 117 10% $ -ls -
Interior Wall Intersec{ Fire and Sound Separation 488 581 0.02 12 1% $ -1 $ - 5.8.1 0.02 12 1% $ -8 -
At Window-wall 118 251 0.86 101 5% $ -1 8 - 251 0.86 101 9% $ -1 8 -
At grade
At Steel Stud Wall 15 1SO-14863 0.75 11 1% $ -1 $ - 1SO-14863 0.75 11 1% $ -1 $ -
At Door 6 25.1 0.86 5 0% $ -1s - 25.1 0.86 5 0% $ -|s -
Area of Increased .
Wall Thickness atlerogyel
Total 1913 100% $ 857,226 1122 100% $ 868,127
Overall Opaque U-Value (W/m?K) 1.45 0.85
Effective R-Value (m?K/W) 0.69 1.18

Window-wall Spandrel 123 s 568,098]  1.2.2 (R-16.8) $ 502,417
Sleagiall Steel Stud Wall 467 |5.1.7 (R-10e.i., R-12) 0.35 163 17% $ 730[ s 340,010 >+17 (gs'lezi?a“ *R 0.20 93 6% $ 653| $ 304,951
p— At Steel Stud Wall 15 556 0.80 2 1% $ s - 556 0.80 12 1% 3 s -

At Window-wall 124 5512 0.09 11 1% 3 200] $ 24,800 55.12 0.09 11 1% $ 200] $ 24,800

At Window-wall Spandrel 1129 | included in clear wall 0 0% $ s - 122 0.66 736 47% $ s -
Floor

At Steel Stud Wall 138 5.2.24,5.3.4 0.20 28 3% $ s - 5221 0.07 10 1% $ s -
Glazing Transition a::"’“’“wa" (i Sz Sid 975 543 012 117 12% $ s - 543 0.12 117 7% $ s -
it Wt Fire and Sound Separation | 488 5.8.1 0.02 12 1% $ -ls - 5.8.1 0.02 12 1% $ s -
Intersection

At Window-wall 118 251 0.86 101 10% $ s - 251 0.86 101 6% $ s -
At grade

At Steel Stud Wall 15 1S0-14863 075 1 1% $ s E 1S0-14863 0.75 11 1% $ s -

At Sliding Door 6 251 0.86 5 1% $ s - 251 0.86 5 0% $ s -
Area of Increased .
Wall Thickness ARleriogaal

Total 981 100% $_ 933.808 1578 100% $ 832,168
Overall Opaque U-Value (W/m?K) 0.74 1.20
Effective R-Value (m?K/W) 1.35 0.84
E.14.4  Lis
L erl



Appendix E - Cost Benefit Analysis

BUILDING ENVELOPE THERMAL BRIDGING GUIDE

SCENARIO 1

Case 1D: R-25 Exterior Insulated Steel Stud at all Opaque

Case 1E: R-25 Exterior Insulated Steel Stud at all Opaque

. Quantit A i
Transmittance Type tor Areas Areas with Improved Details
’ Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference - Total Cost Detail Reference N Total Cost
(WImPK or WImK) (WIK) Flow ($/quantity) ® (WImK or WIimK) (WIK) Flow ($/quantity) ®)
Steel Stud Wall (Spandrel 853 5.1.17 (R-12 Batt + R- 055 469 28% s 653| $ 557,000 | >117 (R-12 Batt + R- 0.20 71 279% s 653 s 557,000
Clear Wall Replacement) 25e.i.) 25e.i.)
Steel Stud Wall 47 |51 (;gl:iB)a“ *R- 0.20 93 6% $ 653| $ 304,951 | >117 (zlezi?a“ R 0.20 93 15% $ 653 $ 304,951
parapet At Steel Stud Wall 15 5.5.6 0.80 12 1% $ -1s - 55.6 0.80 12 2% $ -1s -
7 At Strip Window 124 13.1 0.98 122 7% $ -1s - 5.5.12 0.09 11 2% $ 200] $ 24,800
At Steel Stud Wall
9 - . g - -
oo (Spandrel Replacement) 1119 5.2.21 0.66 736 44% $ $ 5.2.21 0.07 78 13% $ $
At Steel Stud Wall 138 5.2.21 0.07 10 1% $ -8 - 5.2.21 0.07 10 2% $ -1s -
Glazing Transition \?\;!ﬁ Wit Szl S| | R 543 0.12 117 7% $ s - 54.3 0.12 117 19% $ -1s -
iciopal Fire and Sound Separation | 488 58.1 0.02 12 1% $ -|s - 58.1 0.02 12 2% $ s -
Intersection
At Steel Stud Wall
9 - . 9 - -
o (Spandrel Replacement) 118 251 0.86 101 6% $ $ 25.1 0.86 101 16% $ $
rade
Y At Steel Stud Wall 15 1SO-14863 0.75 11 1% $ -8 - 1SO-14863 0.75 11 2% $ -ls -
At Sliding Door 6 25.1 0.86 5 0% $ -1s - 251 0.86 5 1% $ -1s -
Area of Increased
Wall Thickness At Interior Wall
Total 1688 100% $ 861,960 622 100% $ 886,760
Overall Opaque U-Value (W/m?K) 1.28 0.47
Effective R-Value (m?K/W) 0.78 2.12

Base Case 2: EIFS with Standard Details

Case 2A: EIFS with Improved Details; spray foam in

g uantit
Transmittance Type (?nzor ) spandrel and thermally parapet
. Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference . Total Cost Detail Reference H Total Cost
(WIm?K or WImK) (WIK) Flow ($/quantity) ® (WImK or WimK) (WIK) Flow ($/quantity) ®)
Clear Wall Window-wall Spandrel 853 1.2.1 (R-16.8) 0.75 640 36% $ 580| $ 494,740 1.2.2 (R-16.8) 0.55 469 31% $ 589| $ 502,417
Steel Stud Wall 467 5.1.2(R-15e.i.) 0.24 112 6% $ 378| $ 176,526 5.1.2(R-15e.i.) 0.24 112 % $ 378| $ 176,526
Parapet At Steel Stud Wall 15 5.5.3 0.45 7 0% $ -1 s - 55.3 0.45 7 0% $ -
P At Window-wall 124 1.3.2 0.98 121 7% $ -1$ - 5.5.12 0.09 11 1% $ 200 $ 24,800
- At Window-wall Spandrel 1119 121 0.63 703 39% -1 s - 122 0.66 736 48% $ -1 s -
o Floor
E At Steel Stud Wall 138 5.2.18 0.06 8 0% $ -1 s - 5.2.18 0.06 8 1% $ -1 8 -
<Z( Glazing Transition w;ld"""""’a" DEEEIdE 975 542 0.07 65 4% $ s - 5.4.2 0.07 65 4% $ s -
w Interior Wall
O N Fire and Sound Separation 488 5.8.1 0.02 12 1% $ -1 8 - 5.8.1 0.02 12 1% $ -l 8 -
() |Intersection
At Window-wall 118 251 0.86 101 6% $ -1 s - 251 0.86 101 % $ -1 8 -
At grade
At Steel Stud Wall 15 1SO-14863 0.75 11 1% $ -1 8 - 1SO-14863 0.75 11 1% $ -1 s -
At Sliding Door 6 251 0.86 5 0% $ -1 $ - 251 0.86 5 0% $ -1 8 -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1785 100% $ 671,266 1538 100% $ 703,743
Overall Opaque U-Value (W/m?K) 1.35 117
Effective R-Value (m’K/W) 0.74 0.86
E.14.5 | | J
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Hotel with 70% Window to Wall Ratio. Scenario 2: Concrete Construction

SCENARIO 2

Base Case 1: Standard Assemblies + Details

Case 1A: More Insulation for Concrete Wall; R-10 e.i. + R-12

o Quantity
Transmittance Type (mZor m)
. Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference ON/mzK or WimK) (WIK) Flow ($lquantity) Total Cost ($) Detail Reference (W/mzK or WimK) (WIK) Flow ($lquantity) Total Cost ($)
Window-wall Spandrel 853 1.2.1 (R-16.8) 0.75 640 19% $ 580| $ 494,740 1.2.1 (R-16.8) 0.55 469 16% $ 580| $ 494,740
Sl WEl Concrete Wall 467 6.2.2 (R-10 e.i.) 0.42 196 6% $ 674 $ 314,758 | 6.2.4 (R-10 e.i., R-12) 0.29 135 5% $ 691 $ 322,697
Parapet At Concrete Wall 15 6.5.3 0.78 12 0% $ -1 $ - 6.5.3 0.78 12 0% $ -1 8 -
P At Window-wall 124 13.1 0.98 122 4% $ -1$ - 13.1 0.98 122 4% $ -1s -
At Window-wall Spandrel 1119 121 0.63 703 21% -1 s - 121 0.66 736 26% -1 s -
Floor
At Concrete Wall 138 6.2.5 1.00 137 4% $ -1 s - 6.2.5 1.00 137 5% $ -1 8 -
Glazing Transition w‘;ld"w"”a" D s 975 152 115 1121 33% $ s B 151 0.82 800 28% $ -ls -
ineicgwall CEEED SiEy 488 6.2.2 0.67 325 10% $ s - 6.2.2 0.67 325 11% $ -1 -
Intersection Wall/Column
At Window-wall 118 251 0.86 101 3% $ -1 $ - 251 0.86 101 4% $ -1 s -
At grade
At Concrete Wall 15 1ISO-14863 0.75 11 0% $ -1 s - 1ISO-14863 0.75 11 0% $ -1 s -
At Sliding Door 6 25.1 0.86 5 0% $ -1 $ - 25.1 0.86 5 0% $ -1 8 -
Area of Increased
Wall Thickness At Interior Wall 35
Total 3373 100% $ 809,498 2854 100% $ 817,437
Overall Opague U-Value (W/m?®K) 2.56 2.16
Effective R-Value (m?K/W) 0.39 0.46

Case 1B: Shear Wall Intersection at Exterior Avoidance

Case 1C: Shear Wall Intersection at Exterior Avoidance and

s Quantity H
Transmittance Type torm) More Insulation
. Transmittance Heat Flow %Total Heat Unit Rate . Transmittance Heat Flow %Total Heat Unit Rate
Detail Reference q Total Cost Detail Reference q Total Cost ($)
(WIm?K or WImK) (WIK) Flow ($lquantity) ® (WIm?K or WimK) (WIK) Flow ($/quantity) ®)
Window-wall Spandrel 853 1.2.1 (R-16.8) 0.75 640 21% $ 580| $ 494,740 1.2.1 (R-16.8) 0.55 469 19% $ 580| $ 494,740
Seape Concrete Wall 467 6.2.2 (R-10ei) 0.42 196 6% $ 674 $ 314,758|6.2.4 (R-10 e, R-12) 0.29 135 5% $ 691| $ 322,697
Parapet At Concrete Wall 15 6.5.3 0.78 12 0% $ -1 s - 6.5.3 0.78 12 0% $ -1 $ -
At Window-wall 124 13.1 0.98 122 4% $ -1 8 - 13.1 0.98 122 5% $ -1 8 -
N At Window-wall Spandrel 1119 121 0.63 703 23% -1 8 - 121 0.66 736 29% -1 s -
O |Floor
E At Concrete Wall 138 6.2.5 1.00 137 5% $ -1 8 - 6.2.5 1.00 137 5% $ -1 s -
< -
E Glazing Transition w‘;lduw"”a" 1 CoEEE 975 152 1.15 1121 37% $ -|s - 151 0.82 800 329% $ s -
] -
) |Interior Wall Concrete Shear 0 - _ o - -
- Wall/Column 488 none 0.00 0 0% $ $ none 0.00 0 0% $ $
At Window-wall 118 251 0.86 101 3% $ -1 s - 251 0.86 101 4% $ -8 -
At grade
Y At Concrete Wall 15 1SO-14863 0.75 11 0% $ -1 $ - 1SO-14863 0.75 11 0% $ -1 $ -
At Sliding Door 6 251 0.86 5 0% $ -1 8 - 251 0.86 5 0% $ -1 8 -
Area of Increased .
Wall Thickness At Interior Wall 35
Total 3048 100% $ 809,498 2529 100% $ 817,437
Overall Opaque U-Value (W/m?’K) 231 1.92
Effective R-Value (m?K/W) 0.43 0.52
E.14.6 l | J
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear Wall Window-wall Spandrel 1.2.2 (R-16.8) $ 502,417 123 $ 568,098
Concrete Wall 467 6.2.2 (R-10 e.i.) 0.42 196 7% $ 674] $ 314,758 6.2.2 (R-10 e.i.) 0.42 196 10% $ 674 $ 314,758
FErErn At Concrete Wall 15 6.5.3 0.78 12 0% $ -1 s - 6.5.3 0.78 12 1% $ -1 8 -
P At Window-wall 124 5.5.12 0.98 122 4% $ 200 $ 24,800 5.5.12 0.09 11 1% $ 200| $ 24,800
At Window-wall Spandrel 1119 122 0.66 736 26% $ -1 $ - | included in clear wall 0 0% $ -1 s -
Floor
At Concrete Wall 138 6.2.19 0.46 63 2% $ 200] $ 27,600 6.2.19 0.46 63 3% $ 200| $ 27,600
Glazing Transition a:‘lf""‘”’"ﬂ" oleciu e 975 15.1 0.82 800 28% $ s . 15.1 0.82 800 39% $ s -
Interior Wall Concrete Shear o
e Wall/Column 488 6.2.2 0.67 325 11% $ -1 s - 6.2.2 0.67 325 16% $ -1 s -
At Window-wall 118 251 0.86 101 4% $ -1 s - 251 0.86 101 5% $ -1 s -
At grade
At Concrete Wall 15 1SO-14863 0.75 11 0% $ -1 $ - 1SO-14863 0.75 11 1% $ -1 s -
At Sliding Door 6 2.5.1 0.86 5 0% $ -1 8 - 25.1 0.86 5 0% $ -1 8 -
Area of Increased .
\Wall Thickness At Interior Wall 35
Total 2840 100% $ 869,575 2044 100% $ 935,256
Overall Opague U-Value (W/m?K) 2.15 1.55
Effective R-Value (m?K/W) 0.46 0.65

Clear Wall Window-wall Spandrel 1.2.1 (R-16.8) $ $ 494,740 1.2.2 (R-16.8) $ 502,417
Concrete Wall 467 6.1.1 (R-15 e.i.) 0.34 159 % $ 893[ $ 417,031 6.1.1(R-15e.i) 0.34 159 10% $ 893] $ 417,031
Parapet At Concrete Wall 15 6.5.1 0.40 6 0% $ -1$ - 6.5.1 0.40 6 0% $ -1 8 -
P At Window-wall 124 13.2 0.98 121 6% $ -1 $ - 5.5.12 0.09 11 1% $ 200] $ 24,800
At Window-wall Spandrel 1119 121 0.63 703 32% $ - s - 122 0.66 736 46% $ -l s -
Floor
At Concrete Wall 138 6.2.1 0.02 3 0% $ - s - 6.2.1 0.02 3 0% $ -l s -
Glazing Transition a:'::m""“wa" ® Emera 975 6.4.1 0.10 100 5% $ s - 6.4.1 0.10 100 6% $ s -
Interior Wall Concrete Shear
et Wall/Column 488 6.2.2 0.67 325 15% $ -1 s - none 0.00 0 0% $ -l s -
At Window-wall 118 251 0.86 101 5% $ -1 s - 251 0.86 101 6% $ -l s -
At grade
g At Concrete Wall 15 1SO-14863 0.75 11 1% $ - s - 1SO-14863 0.75 11 1% $ -l s -
At Sliding Door 6 251 0.86 5 0% $ -1 s - 251 0.86 5 0% $ -1 8 -
Area of Increased .
Wall Thickness At Interior Wall 35
Total 2174 100% $ 911,771 1603 100% $ 944,248
Overall Opaque U-Value (W/m?K) 1.65 1.21
Effective R-Value (m?K/W) 0.61 0.82
E.14.7 I | J
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Clear wall Window-wall Spandrel 1.2.1 (R-16.8) 494,740 1.2.1 (R-16.8) 494,740
Concrete Wall 467 6.2.6 0.67 313 10% 544 254,048 6.2.7 0.47 219 12% 544 254,048
Parapet At Concrete Wall 15 6.5.6 0.58 9 0% 174 2,610 5.5.12 0.09 1 0% 200 3,000
P At Window-wall 124 1.3.2 0.98 121 4% 174 21,576 5.5.12 0.09 11 1% 200 24,800
At Window-wall Spandrel 1119 121 0.63 703 22% $ - - 121 0.63 703 38% $ - -
Floor
At Concrete Wall 138 6.2.5 1.00 137 4% $ - - 6.2.7 0.38 52 3% $ - -
Glazing Transition a:}:""”“”a" D EomeEets 975 152 115 1121 35% $ - | estimate, 5.3.3 0.11 107 6% $ - -
Interior Wall Concrete Shear
- Wall/Column 488 5.8.1 0.02 12 0% $ - - 58.1 0.02 12 1% $ - -
At Window-wall 118 251 0.86 101 3% $ - - 251 0.86 101 5% $ - -
At grade
At Concrete Wall 15 251 0.86 13 0% $ - - 251 0.86 13 1% $ - -
At Sliding Door 6 25.1 0.86 5 0% $ - - 251 0.86 5 0% $ - -
Area of Increased .
\Wall Thickness At Interior Wall 35
Total 3174 100% $ 772,974 1865 100% $ 776,588
Overall Opague U-Value (W/m?K) 2.40 1.41
Effective R-Value (m?K/W) 0.42 0.71
E.14.8 l | J
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15.0 NON-FOOD RETAIL - 30% Window to Wall Ratio
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Non-Food Retail - 30% Window to Wall Ratio

E.15.1

Building Specifications

Gross Floor Area (sq ft) 48,400
No. of Floors 1
30% storefront,

Window to Wall Ratio 0% other

Refer to Page C.24

Performance Characteristics in Appendix C

Big Box Retail Type,

glazing ratio is on

Notes storefront elevation
only, 0% glazing

other elevations
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Cost Benefit Analysis Summaries by Scenario and Location

Table E.15.1 - Cost Benefit Analysis Summary for Non-Food Retail Building with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) L Savings T ekWh/m L Savings T ekWh/m o Savings I
TR Reduction Absolute Incremental Percent ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs) ( ) Electricity | Natural Gas g (vrs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : : L : : : : 2 : : : : : : : : :
gﬁ%‘a AR AT il 028 23% = $ 24,192 - 167 021 331 $ 41| 53 192 039 401 $ 610| 40 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 © - ° - ° . ° ° ° ° ° ° ° ° 2B ° - ° -
gﬁ%‘a AT WAy 021 42% - $ 24,192 = = = = = = = = 235 071 984 |$  1402| 17
Base Case 1: Standard
P oot 0.69 - 630,504 - - 184 - - - - 212 - - - - 266 - - - -
(e B D T e 0.56 19% 654,696 | $ 24,192 4% 179 0.26 4.28 $ 588 | 41 207 041 4.99 $ 731| 33 259 0.37 6.80 $ 17| 26
Stud Wall; R-20 e.i + R-12 : ? ' : ? : : - : -
Case 1B: Improved Details;
exterior insulated clip system, 0.47 32% 705,872 | $ 75,368 12% 176 0.47 7.55 s 1044| 72 203 074 8.85 $  130| 58 253 0.67 12.11 $  1643| 46
thermally broken parapet
(S0 YR et (I e 0.44 3% 708,896 | $ 78,392 129% 174 055 875 $  1215| 65 201 0.87 10.26 $  1511| 52 251 079 14.06 $  1911| 41
More Exterior Insulation
[ Case 2 Sl sk 0.58 17% 503,496 | $ (127,008)|  -20% 180 0.23 3.78 $ 519 0 207 0.36 4.40 $ 645 0 260 0.32 5.99 $ 808 0
EIFS Steel Stud
Case 2A: Improved EIFS and
Parapets (compared to base 050 28% 528,968 | $ 25,472 4% 177 039 634 $ 874| 29 204 062 7.42 $  1088| 23 255 056 10.15 $  1374| 19
case 1)
E.15.2 i
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Table E.15.2 - Cost Benefit Analysis Summary for Non-Food Retail Building with 30% Window to Wall Ratio: Scenario 2. Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
ASHRAE 90.1-2010 Zone 5
(Assembly Only) 045 g - - 175 - . . - 202 . . . : . ) : i i
256;3 AR AR il 0.28 38% - - 167 0.49 722 |s 107 - 102 0.82 857 |s 1300 - - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) LS . - - . - . . . . - . . . 2 - . . .
NECB 2011 Zone 7A (Assembly 0.21 48% - - - - - - - - - - - - 235 0.91 12.89 1’826 -
Only)
Base Case 1: Pre-Cast Panel
B i 073 a 869,682 - 185 - a a a 214 - a a a 268 - B 5 B
(Ceen e A Easiuin 0.64 12% 876,728 7,046 1% 182 0.18 2.99 $ a1| 17 210 0.29 3.45 $ 506 | 14 263 0.25 4.65 627 11
Thermally Broken Parapet
(G (i Cosi R 055 25% 881,778 12,096 1% 179 036 6.00 $ 825| 15 206 058 6.97 s 1022| 12 258 051 9.47 1,278 9
More Insulation
Base Case 2: EIFS 054 26% 1,266,998 397,316 46% 178 038 6.33 s 871 | 456 206 0.61 7.37 $ 1079 368 258 054 10.01 1351 294
(e ahe BB wlih hiemEly 0.48 10% 1,307,648 40,650 3% 176 013 1.93 $ 269 | 151 203 0.19 2.28 $ 336 | 121 254 0.18 3.14 49| 95
Broken Parapet
E.15.3 i
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Overall U-values and Construction Costs for Non-food Retail with 30% Window to Wall Ratio. Scenario 1: Steel Construction

Steel Stud Wall 5.1.6 (R-15 e.i., R-12) $ $ 630,504 | 5.1.13 (R-20, R-12) $ $ 654,696
Parapet At steel stud 271 5.5.7 0.78 211 20% $ -1$ - 557 0.78 211 25% $ -1$ -
Glazing Transition |At doors and windows 61 5.35,5.4.3 0.13 8 1% $ -1 % - 5.35,5.4.3 0.13 8 1% $ -1 s -
At steel stud 235 1S0-14863 0.75 176 17% $ -I's - 1S0-14863 0.75 176 21% $ -1s -
Slab on Grade At Window Wall 30 25.1 0.86 26 2% $ s - 251 0.86 26 3% $ s -
At Doors 5 251 0.86 4 0% $ -1 $ - 251 0.86 4 1% $ -1 $ -
Corners Outside Corner 80 5.6.5 0.17 14 1% $ -1s - 5.6.5 0.17 14 2% $ -1 s -
Area of Increased 5

\Wall Thickness At Interior Wall $ - $ =
Total 1044 100% $ 630,504 847 100% $ 654,696

Overall Opaque U-Value (W/m?K) 0.69 0.56

Effective R-Value (m’K/W) 1.45 1.78

Clear Wall Steel Stud Wall 1512 5.1.13 (R-15 e.i., R-12), 0.30 454 64% $ 431 $ 651,672 (5.1.13 (R-20 e.i., R-12)| 0.27 408 62% $ 433 $ 654,696
Parapet At steel stud 271 5.5.12 0.09 24 3% $ 200| $ 54,200 55.12 0.09 24 4% $ 200| $ 54,200
Glazing Transition |At doors and windows 61 5.35,54.3 0.13 8 1% $ -1 s - 5.35,54.3 0.13 8 1% $ -1 s -
At steel stud 235 1SO-14863 0.75 176 25% $ -1 $ - 1SO-14863 0.75 176 27% -1 $ -
Slab on Grade At Window Wall 30 251 0.86 26 4% $ - 251 0.86 26 4% $ -
At Doors 5 251 0.86 4 1% $ -1 $ - 251 0.86 4 1% $ -1 8 -
Corners At steel stud 80 5.6.5 0.17 14 2% $ -1 s - 5.6.5 0.17 14 2% $ -1 s -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 706 100% $ 705,872 660 100% $ 708,896
Overall Opague U-Value (W/m?K) 0.47 0.44
Effective R-Value (m?K/W) 2.14 2.29

Steel Stud Wall 5.1.2 (R-7.6 e.i, R-12) $ 503,496 5.1.2 (R-15 e.i.) $ $ 474,768
Parapet At steel stud 271 553 0.45 122 14% $ -1 s - 55.12 0.09 25 3% $ 200| $ 54,200
Glazing Transition  [At doors and windows 61 5.3.2 0.24 14 2% $ -1 s - 538 0.19 12 2% $ -1 8 -
At steel stud 235 1SO-14863 0.75 176 20% $ -1 $ - 1SO-14863 0.75 176 23% $ -1 $ -
Slab on Grade At Window Wall 30 251 0.86 26 3% $ -1 $ - 251 0.86 26 3% $ -1$ -
At Doors 5 251 0.86 4 0% $ -1 $ - 251 0.86 4 1% $ -1 $ -
Corners At steel stud 80 5.6.5 0.17 14 2% $ -1$ - 5.6.5 0.17 14 2% $ -1$ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 871 100% $ 503,496 755 100% $ 528,968
Overall Opaque U-Value (W/m?K) 0.58 0.50
Effective R-Value (m?K/W) 1.74 2.00
E.15.4 | | J
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Overall U-values and Construction Costs for Non-food Retail with 30% Window to Wall Ratio. Scenario 2: Concrete Construction

Concrete Wall 6.2.7 $ $ 822,528 6.2.7 $ $ 822,528
Parapet At concrete wall 271 6.5.6 0.58 157 14% $ 174] $ 47,154 5.5.12 0.09 24 3% $ 200 $ 54,200
Glazing Transition |At doors and windows 61 6.4.3 0.30 18 2% $ -1 % - 6.4.3 0.30 18 2% $ -1 $ -
At concrete wall 235 1SO-14863 0.75 176 16% $ s - 1SO-14863 0.75 176 18% s -
Slab on Grade At Window 30 251 0.86 26 2% $ -1 8 - 251 0.86 26 3% $ -
At Doors 5 251 0.86 4 0% $ -1 $ - 251 0.86 4 0% $ -1 $ -
Corners At concrete wall 80 1SO-14863 0.15 12 1% $ -1s - 1SO-14863 0.15 12 1% $ -1 s -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1104 100% $ 869,682 971 100% $ 876,728
Overall Opaque U-Value (W/m?K) 0.73 0.64
Effective R-Value (m?K/W) 1.37 1.56

Concrete Wall

834,624

At concrete wall

6.5.6

47,154

$
$
Glazing Transition |At doors and windows 61 6.4.3 0.30 18 2% $ -1 s -
At concrete wall 235 1SO-14863 0.75 176 21% $ o -
Slab on Grade At Window Wall 30 251 0.86 26 3% $ -1 8 -
At Doors 5 251 0.86 4 1% $ -1 8 -
Corners At concrete wall 80 1SO-14863 0.15 12 1% $ -1 s -
Area of Increased .
\Wall Thickness At Interior Wall
Total 832 100% $ 881,778
Overall Opaque U-Value (W/m?K) 0.55
Effective R-Value (m?K/W) 1.82

Concrete Wall 6.1.1 (R-15e.i.) $ 1,253,448 6.1.1 (R-15 e.i.) $ 1,253,448
Parapet At concrete wall 271 6.5.1 0.40 108 13% $ 50| $ 13,550 5.5.12 0.09 24 3% $ 200 $ 54,200
Glazing Transition  [At doors and windows 61 6.4.1 0.10 6 1% $ -1 $ - 6.4.1 0.10 6 1% $ -l s -
At concrete wall 235 1SO-14863 0.75 176 22% - - 1SO-14863 0.75 176 24% $ - -
Slab on Grade At Window 30 25.1 0.86 26 3% - - 251 0.86 26 4% -
At Doors 5 251 0.86 4 1% - - 251 0.86 4 1% $ - -
Corners At concrete wall 80 6.6.1 0.15 12 1% - - 6.6.1 0.15 12 2% $ - -
Area of Increased .
Wall Thickness At Interior Wall
Total 817 100% $ 1,266,998 733 100% $ 1,307,648
Overall Opague U-Value (W/m?K) 0.54 0.48
Effective R-Value (m?K/W) 1.85 2.06
E.15.5 | | J
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16.0 Non-food Retail — 60% Window to Wall Ratio
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Non-Food Retail - 60% Window to Wall Ratio

E.16.1

Building Specifications

Gross Floor Area (sq ft) 48,400
No. of Floors 1
60% storefront, 0%

Window to Wall Ratio other

Refer to Page C.24

Performance Characteristics in Appendix C

Big Box Retail Type,

glazing ratio is on

Notes storefront elevation
only, 0% glazing

other elevations
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Cost Benefit Analysis Summaries by Scenario and Location

Table E.16.1 - Cost Benefit Analysis Summary for Non-Food Retail Building with 60% Window to Wall Ratio. Scenario 1: Steel Construction

Scenario 1: Steel Construction Vancouver Summerland Prince George
. Annual Ener Annual Ener Annual Ener
U-value Construction Costs . 9y . 9y . 9y
Case Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback | Total Energy Savings Total Cost | Payback
ekWh/m?) Savings ekWh/m Savings ekWh/m Savings
N — Absolute neremental Percent ( ) | Erectricity | Natural Gas Y brs) | ¢ D | Electricity | Natural Gas Y brs) | ¢ )| Electricity | Natural Gas Y (rs)
(WimiK) Increase (ekWh/m2) (ekWh/m?) (ekWh/m2) (ekWh/m2) (ekWh/m2) (ekWh/m2)
ASHRAE 90.1-2010 Zone 5
(Assembly Only) QES : : : : ) ° : : : 200 : : : : : : : : :
gﬁ%‘a AR AT il 028 23% = $ 22,656 - 176 016 200 s 37| 57 200 034 365 $ ss1| 41 - - - - -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) 0S8 © - ° - ° . ° ° ° ° ° ° ° ° 2= ° - ° -
gﬁ%‘a AT WAy 021 42% = $ 22,656 = = = = = = = = 245 058 9.07 s 1261| 18
Base Case 1: Standard
et en & B 0.71 - 590,472 - - 191 - - - - 219 - - - - 275 - - - -
Case 1A: More Insulation for
S R ) 4 R 0.69 3% 591,888 | $ 1,416 0% 191 0.04 0.63 $ 87 16 218 0.06 0.73 $ 107 13 274 0.05 0.98 $ 131 11
Base Case 2: Split Insulated
A G s 0.60 16% 471,528 | $ (118,944) -20% 187 0.21 3.56 $ 487 0 215 0.33 413 $ 602 0 269 0.29 5.60 $ 751 0
Case 2A: Improved EIFS and
Parapets (compared to base 0.53 26% 498,824 | $ (91,648) -16% 185 0.34 5.74 $ 787 0 212 0.54 6.71 $ 978 0 265 0.48 9.14 $ 1,228 0
case 1)
E.16.2 14
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Table E.16.2 - Cost Benefit Analysis Summary for Non-Food Retail Building with 60% Window to Wall Ratio. Scenario 2: Concrete Construction

Scenario 2: Concrete Construction Vancouver Summerland Prince George
ASHRAE 90.1-2010 Zone 5
(Assembly Only) ®4Y 5 - - 180 - 206 - -
gﬁ;f 20120 E AR b 0.28 30% - - - 176 0.27 451 |s 619 200 0.52 550 830 -
ASHRAE 90.1-2010 Zone 7
(Assembly Only) LS - - - - - & -
INECB 2011 Zone 7A (Assembly | g 5 48% - - - - - 245 075 11.85 1,644
Only)
Base Case 1: Pre-Cast Panel
B i 0.76 817,458 - - 193 - 221 - 277 -
(Ceen e A Easiuin 0.66 12% 824,504 | $ 7,046 1% 189 0.18 2.99 $ 409| 17 217 0.28 3.43 501| 14 212 0.24 4.61 618| 11
Thermally Broken Parapet
Base Case 2: EIFS 058 23% 1,187,414 | $ 369,956 45% 187 032 5.45 s 746 | 496 214 051 6.31 21| 402 268 0.44 854 1145 323
o ae BB wlh iemEly 052 10% 1,228,064 | $ 40,650 3% 185 011 179 $ 246 | 165 212 017 211 308 | 132 265 0.16 291 392 | 104
Broken Parapet
E.16.3 i
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BUILDING ENVELOPE THERMAL BRIDGING GUIDE

Overall U-values and Construction Costs for Non-food Retail with 60% Window to Wall Ratio. Scenario 1: Steel Construction

Steel Stud Wall 5.1.6 (R-15 e.i,, R-12) $ $ 590,472| 5.1.6 (R-20, R-12) $ $ 591,888
Parapet At steel stud 271 5.5.7 0.78 211 21% $ -1$ - 557 0.78 211 21% $ -1 8 -
Glazing Transition |At doors and windows 87 5.3.6,5.4.3 0.13 11 1% $ -1 $ - 5.3.6,54.3 0.13 11 1% $ -1$ -
At steel stud 205 1SO-14863 0.75 154 15% $ -1s - 1SO-14863 0.75 154 16% $ -1$ -
Slab on Grade At Window Wall 58 25.1 0.86 50 5% $ s - 251 0.86 50 5% $ |3 -
At Doors 7 251 0.86 6 1% $ -1 $ - 251 0.86 6 1% $ -1 $ -
Corners Outside Corner 80 5.6.5 0.17 14 1% $ -1s - 5.6.5 0.17 14 1% $ -1 8 -
Area of Increased 5

\Wall Thickness At Interior Wall $ - $ =
Total 1012 100% $ 590,472 984 100% $ 591,888

Overall Opaque U-Value (W/m?K) 0.71 0.69

Effective R-Value (m’K/W) 1.40 1.44

Clear Wall Steel Stud Wall 1416 5.1.13 (R-15 e.i., R-12), 0.30 425 62% $ 431 $ 610,296 |5.1.13 (R-20 e.i., R-12)| 0.27 382 60% $ 433 $ 613,128
Parapet At steel stud 271 5.5.12 0.09 24 4% $ 200| $ 54,200 55.12 0.09 24 4% $ 200| $ 54,200
Glazing Transition |At doors and windows 87 5.3.6,5.4.3 0.13 11 2% $ -1 s - 5.3.6,5.4.3 0.13 11 2% $ -1s -
At steel stud 205 1SO-14863 0.75 154 22% $ -1 $ - 1SO-14863 0.75 154 24% -1$ -
Slab on Grade At Window Wall 58 251 0.86 50 7% $ - 251 0.86 50 8% S -
At Doors 7 251 0.86 6 1% $ -1 $ - 251 0.86 6 1% $ -1 s -
Corners At steel stud 80 5.6.5 0.17 14 2% $ -1 s - 5.6.5 0.17 14 2% $ -1 8 -
Area of Increased 5
\Wall Thickness At Interior Wall
Total 684 100% $ 664,496 641 100% $ 667,328
Overall Opague U-Value (W/m?K) 0.48 0.45
Effective R-Value (m?K/W) 2.07 2.21

Steel Stud Wall

5.1.2 (R-7.6 e.i., R-12) $ 471,528]  5.1.2 (R-15e.i.) $ $
Parapet At steel stud 271 553 0.45 122 14% $ -1 s - 55.12 0.09 25 3% $ 200| $ 54,200
Glazing Transition  [At doors and windows 87 5.1.2 0.24 21 2% $ -1 s - 531 0.33 29 4% $ - s -
At steel stud 205 1SO-14863 0.75 154 18% $ -1 $ - 1SO-14863 0.75 154 21% $ -1 8 -
Slab on Grade At Window Wall 58 251 0.86 50 6% $ -1 $ - 251 0.86 50 % $ -1$ -
At Doors 7 251 0.86 6 1% $ -1 $ - 251 0.86 6 1% $ -1s -
Corners At steel stud 80 5.6.5 0.17 14 2% $ -1$ - 5.6.5 0.17 14 2% $ -1$ -
Area of Increased .
\Wall Thickness At Interior Wall
Total 847 100% $ 471,528 744 100% $ 498,824
Overall Opaque U-Value (W/m?K) 0.60 0.53
Effective R-Value (m?K/W) 1.67 1.90
E.16.4 | | J
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Overall U-values and Construction Costs for Non-food Retail with 60% Window to Wall Ratio. Scenario 2: Concrete Construction

Concrete Wall 6.2.7 $ $ 770,304 6.2.7 $ $ 770,304
Parapet At concrete wall 271 6.5.6 0.58 157 15% $ 174] $ 47,154 5.5.12 0.09 24 3% $ 200| $ 54,200
Glazing Transition |At doors and windows 87 6.4.3 0.30 26 2% $ -1 % - 6.4.3 0.30 26 3% $ -1 % -
At concrete wall 205 1SO-14863 0.75 154 14% $ -1 $ - 1SO-14863 0.75 154 16% $ -1$ -
Slab on Grade At Window 58 251 0.86 50 5% $ -1s - 251 0.86 50 5% $ -1 8 -
At Doors 7 251 0.86 6 1% $ -1 $ - 251 0.86 6 1% $ -1 8 -
Corners At concrete wall 80 1SO-14863 0.15 12 1% $ -1s - 1SO-14863 0.15 12 1% $ -1 8 -
Area of Increased .
\Wall Thickness At Interior Wall
Total 1070 100% $ 817,458 937 100% $ 824,504
Overall Opaque U-Value (W/m?K) 0.76 0.66
Effective R-Value (m?K/W) 1.32 151

Concrete Wall 6.1.1 (R-15e.i.) $ 1,173,864 6.1.1 (R-15 e.i.) $ 1,173,864
Parapet At concrete wall 271 6.5.1 0.40 108 13% $ 50| $ 13,550 5.5.12 0.09 24 3% $ 200| $ 54,200
Glazing Transition |At doors and windows 87 6.4.1 0.10 9 1% $ -1 s - 6.4.1 0.10 9 1% $ -1 8 -
At concrete wall 205 1SO-14863 0.75 154 19% - - 1SO-14863 0.75 154 21% $ - -
Slab on Grade At Window 58 251 0.86 50 6% - - 251 0.86 50 % -
At Doors 7 251 0.86 6 1% - - 251 0.86 6 1% $ - -
Corners At concrete wall 80 6.6.1 0.15 12 1% - - 6.6.1 0.15 12 2% $ - -
Area of Increased .
\Wall Thickness At Interior Wall
Total 820 100% $ 1,187,414 736 100% $ 1,228,064
Overall Opague U-Value (W/m?K) 0.58 0.52
Effective R-Value (m?K/W) 1.73 1.92
E.16.5 | | J
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