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t standards (usually related to energy efficiency of fans, motors, chillers, fur
es, etc). E.g., for the USA this will be the ASHRAE Standard 90.1 2010, which i
recent 10 CFR-433. Typical energy use reduction using such approach does
% from the baseline. For Germany this will be EnEV 2014 with a typical energ
tion of 30- 40% at a level which is allowed for +30% compared to the require
uilding.
io 3 — Investigate what it will take (optimize parameters of the core techno
n Appendix 2, including listed in the Table below), to achieve 50% energy
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t 2) to achieve the current national dream energy use intensity lev:
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Doors

Parameters tob
modeling

Thermal bridges remediation

See the BE Guide

Air tightness

0.15 cfm/ft2 (for US,

Vapor Barrier

See the BE Guide

BE QA

See the BE Guide

Lighting design , technologies and
controls

See the USACE Light

Advanced plug loads, smart power
rips and process equipment

TopTen (Europe,
EnergyStar, FEM

performance motors, fans,
s, chillers, boilers, etc
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Public housing, Climat

nish Building
School Building

Building Type Number of storey's Building area, m?
2

Low rise office 9,000 5A,5C, 6A,7,8
Medium rise office 10 45,000 5A,5C, 6A,7,8
High rise office 18 81,000 5A,5C, 6A,7,8
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Climate Zone

1A
(5]

2A

2B

3A

3B

3C

4A

4B

4ac

5A

56 double occupancy units.
o bedrooms with a storage 5B
itchen, a mechanical room,

oom, a common are;

6A

Same as baseline

ast and west

Same as baseline

and south facades

Same as baseline

dard 90.1-1980

Standard 90.1 2010

Steel frame

Same as baseline

Standard 90.1-1980

Standard 90.1 2010

d roof and attic with insulation
at the roof level

Sloped metal roof and attic with
insulation at the ceiling level

Sloped metal roo
insulation at the

andard 90.1-1980 equal to the
sulation entirely above deck”

Standard 90.1-2010 equal to the
“insulation entirely above deck”

1.2 cfm/sq ft @ 0.3 inch w.c.

0.4 cfm/sq ft @ 0.3 inch w.c.

0.15 cfm/sq ft @ O

ooms - 1.1 W/sq ft (11.8 W/mzz
ridors: 1.1 W/sq ft 811.8 W/m?)
See Table

Rooms - 1.0 W/sq ft (10.8 W/m?
Corridors: 0.5 W/sq ft (5.4 W/m?
See Table

Rooms — 0.6 W/sq
Corridors: %35 W/s

7 W/sq ft (18.3 W/m?) plus
efrigerator and range

1.7 W/sq ft (18.3 W/m?) plus
refrigerator and range

0.835 W/sq ft ( Wi
andr

1.1C) heating; 75°F (23.9
ooling, no set back

Same as baseline

, central natural

hnits (FCU’s)
e control.

DOAS (2.87 COP?, central natural

gas boiler hot water system (0.80
), 4-pipe Fan Coil Units (FCU’s)
for zone temperature control.




Table 3. Wall and Roof Insulation Values

Climate Zone 1A 2A 2B 3A 3B 3C 4A 4B ac 5A 5B 6A 6B TA 8A
Walls (in order from
most 1o least stringent)
Wall Insulation R-19+  R-194 R-19+ R-194 R-19+ R-19+ R-19+ R-19+  R-19+  R-19+ R-19%+ R-19+ R-19+ R-19+ R-19+
Passive House R-Value R7.5¢c1  RISei  R1Sei  R20ci R20ci  R10ci  R25¢i  R25ci  R20ci  R30ci  R30ci  R40ci  R40ci  RSOci  RSOci
WBDG, Ammy specs— R-13+  R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+  R-13+
Steel-Framed Walls R7.5¢i R7.5¢ci R7.5¢ci R7.5c¢i R7.5¢ci R7.5¢i  R7.5¢ci  RI25¢i RI12.5¢i RI2.5c¢i RI2.5¢ci R18.8c¢ci RI88ci RIS8S8ci RISSci
90.1-2010 addenda bb— R-13+  R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+  R-13+ R-13+  R-13+ R-13+  R-13+  R-13+  R-13+
Steel-Framed Walls R7.5¢i R7.5¢i R7.5ci R7.5¢i R7.5¢i R7.5¢i R10.0ci R10.0ci R10.0ci R10.0¢i R10.0ci R10.0¢ci R100ci RI10.0ci  R10.0ci
189.1-2009— R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+ R-13+  R-13+  R-13+
Steel-Framed Walls R50ci R5.0ci R5.0ci R50ci R5.0ci R50ct RI00ci R10.0ci R10.0ci R10.0ci R10.0ci R10.0ci R10.0ci R10.0ci R10.0ci
ASHRAE AEDG— R-130 R-13.0 R-13.0 R-13+ R-13+ R-13+ R-13+ R-13+  R-13+ R-13+ R-13+ R-13+  R-13+ R-13+  R-13+
Steel-Framed Walls . i " R38ci R38ci R38ci R7.5ci  R7.5¢i  R7.5¢i  R7.5¢i  R7.5¢i R7.5¢ci  R7.5¢  R7.5¢i  R2L.6c¢i
90.1-2007— R130 R13.0 R-130 R-13+ R-13+ R-13+ R-13+ R-13+  R-13+  R-13+ R-13+ R-13+ R-13+  R-13+  R-13+
Steel-Framed Walls . . " R38ci R38ci R38ci R75¢ci  R75¢i  R7.5¢1  R7.5¢i  R7.5¢i  R7.5¢i  R7.5¢i  R7.5¢i  R7.5¢i
Roofs (in order from
most to least stringent)
Ronr Inkilation R25 R0 R3O0 R3S RIS R2S R4S R4S R3S RSS  RSS  R70 R0 RSO R90
Passive House R-Value
WBDG, Army specs—
Rooof ineutation:above deck R-25 R-25 R-25 R-25 R-25 R-25 R-30 R-30 R-30 R-30 R-30 R-40 R-40 R-40 R-40
90.1-2010 addenda bb—
Reoify insiikaticn above deck R-20 R-25 R-25 R-25 R-25 R-2§ R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-35 R-35
183, 1ehia— R20 R25 R25 R25 R2S R2S  R2S  R25  R2S  R25  R25 R3O0 R0 RIS R3S
Roofis insulation above deck ) -
ASHRAEAEDG— # & X X -2 Z g % 4 i ¢ X ¥ g g
ool incalaiations dick R-15 R-20 R-20 R-20  R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20
90,1-20417— R-15 R-15 R-15 R-20  R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-30
Roofs insulation above deck =~ s ” i g s 3 S g Y 5 & = 2 ¥

Table 4. Window Values

1A 2A 2B A B ac A 48 ac SA B 6A 6B T1A SA
Miami, Houston, Phosnix, Memphis, E1Paso, o 5% Baliimore, Albuguerque, Seattle, Chicago, ';";',':.‘1" Burlington, Helena, Duluth, Fairbanks,
L TX  AZ ™ sl M WL o VI OMT MN AK
Windows
Passive Haus
Window Specifieations
U-Value (BM!/I\JFF) 026 026 0.26 026 .26 0.26 0.18 018 018 0.18 0.18 0.18 018 0.18 018
148 148 148 148 148 148 102 1.02 1.02 102 1.02 1.02 102 102 102
028 02§ 025 039 039 039 0.39 039 039 049 049 049 049 049 049
vT >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50 >0.50
WWR <30% <30% <30% <30% <30% <30% <30% <30% <30% <30% <30% <30% <30%  <30% <30%
Army WBDG—
Window Specifications
U-Value (Buy/h/t'”! F) 045 045 045 045 045 045 042 042 042 042 042 042 042 033 033
Uvile WiK) 256 256 256 256 2% 256 238 238 238 238 238 238 238 187 187
SHGC 025 025 025 037 037 037 039 039 039 039 039 039 039 NR NR
vT NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
ASHRAE 189.1
Window Specifications
U-Value (BMI/(\:I“F) 120 075 075 055 055 0.55 045 045 045 045 045 045 045 035 035
Uvalwe W¥K) 681 426 426 312 32 3n 256 25 25 2% 256 25 2% 19 199
SHGC 025 025 025 025 025 02 035 035 035 035 035 040 040 045 045
vr M NR NR MR MR NR NR NR N NR MR NC MR MR MR
ASHRAE 90.1-2007
Window Specifications
U-Value (B{®°PF) 120 078 075 065 065 0.65 0.55 0.55 055 0.55 055 0.55 058 045 045
U-Value (W/m*/K) 681 426 426 3.69 369 369 32 32 RS 32 312 32 2 256 256
SHGC 025 025 025 025 025 025 040 040 040 040 040 040 040 NR MR
vT NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Amy Proposed
Ammy Required
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Site Site Gas Site Ga
ctricity | Electricity Intensity | Reductio

Intensity Reduction | (kWh/m~"2) (%)

(kWh/ m?) (%)

219.81 0 144.38 0

178.49 18.79 120.3 16.68

106.21 51.68 58.7 59.34

Package Energy Reduction, %

Pre-1980 Baseline 0

Envelope Package 20.9

Infiltration Package 23.2

Lighting Package 26.3

HVAC Package 35.7

Energy Recovery Package 45.1
48.9

al Equipment Package 54.7

t Site Site Gas
ctricity | Electricity | Intensity
Intensity Reduction | (kWh/m”2
(kWh/ m?) (%) )
182.33 0 248.39

151.92 16.68 184.17

90.57 50.33 72.66

Energy Reduction, %

0

26.4

29.2

31.4
39.2

overy Package 558
S 58.3

29.09.2014



29.09.2014

Site Site Gas Site Gas
Electricity | Intensity | Reduction
Reduction | (kWh/m?) (%)
(KWh/ m?) (%)

152.86 0 327.42 0
132.94 13.03 242.61 25.9
48.31 82.15 74.91

Energy Reduction, %
0
26.9
30.0
31.9
39.0
60.6

Heating Energy Cooling Energy
Reduction,% Reduction, %
cz.3|cz.5(cz.6|cz3|cz5|cz6

34% | 37% | 34% | 32% | 31% | 26%
86% | 86% | 87% | 61% | 62% | 62%
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