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Paramete
modeling

Foors

Parameters to
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 Ligh

dvanced plug loads, smart power
ips and process equipment

performance motors, fans,
hillers, boilers, etc

T — 26.1 Daylightin

2 Energy Effici Technologies and P

Related Melnlr.s for Building Retrofits

This chapter provides categorized listings of energy efficiency technologles and process.
improvement measures (will be referred to as “Energy Efficiency Measures.” w‘EEMs‘)
mmuwnmmmmmum It identfies som .

commonty

-ammmmmmwmmm(og control

mwmm-wmmm _)m
sding

In areas illuminated by daylight, evaluate opportunities for daylight harvesting,

Measure light levels on a day with a clear sky both with the electric lighting turn

on and turned off. If daylighting provides sufficient light level then install daylight

switching or daylight dimming controls (and appropriate ballasts if the lighting
system is fluorescent or High Intensity Discharge [HID]) to reduce the use of
lighting.

Install interior and/or exterior shading as appropriate to reduce solar heat gain
and cut down on heat loss and control the amount of light entering the space
from the exterior.

Install a skylight, tubular daylighting device, or sunlight delivery system to reduce
the use of electric lighting and provide natural daylight to the internal spaces of
the building.

mesn:mwmuugymumdum 2.6.2 Luminaire upgrades
uamlog-(q wmmmwm;mqum:; « Upgrade lamps in existing
may

. Other of the
ﬂpnmy  grven infrastructure systems and/or the abity for energy eficiency 1o defer or
eliminate the need for plant
return on investment (RO ) or kife cyde cost (LCC) analysis.

 including results of
wmmmascncsm materials presented duing annual and .
duration of he Annex 46, as
uummmrmmu-'mqmm

sources
such as halogen, integrally ballasted compact monse-m soud state (LED).
metal halide retrofit lamps. replace

luminaires using these sources.

Upgrade T12 with more sources such as high-
performance T8 or TS systems by: (1) replacing lamps and ballasts, (2) using
luminaire up-grade kits, or (3) installing new luminaires.

If the lighting system is already a high-performance Ilmnam system, consider
replacing the lamps with reduced wattage lamps (where appropriate).

For fluorescent lighting, install high-performance electronic ballasts that are multi-
level or continuously dimmable with the appropriate controls.

Replace mercury vapor or probe-start metal halide HID luminaires m pulse

2.1 Building Envelope .
start metal halide or high- T8or TS
21.1 Walls . Upurldumklndduphylm including lighting in refrigeration and freezer
= cases, to more efficacious sources such as LED.
* External post Insulation makes large savings possible. as this type of insulation 2.6.3 Si
confributes not onfy to a reduction of the heat loss through large wall surfaces. gnage
:mmﬂm::mummmwmn « Evaluate upgrading standard fluorescent or neon signage with more efficacious.
il enchored h""““ done snat (s mmuhhﬂ-p‘ﬂmmmaﬂsﬂmmmoruﬂmu
for historical bulldngs) . U
pgrade all exit signs to solid state (LED) exit signs. Supplemental lighting may
2 "-laﬂ'i'l!l-'amm strium 10 reduce need to be added if the existing exit sign also provided general lighting.
2.6.4 Lighting controls
212Rools « Reduced lighting usage through management and controlled systems - in
*  Use "cool roof” (high- with general, consider bringing the lighting control protocols for the building up to
values as 90.1-2010 (Section 9.4.1) standards; this includes the following.

.
«  Insulate ceiings and roofs using spray-on insulation.
* Where appropriate. exhaust hot ar from attics.

Reduce operating hours for lighting systems through the use of controls and
building management systems. This includes the use of shut off controls such as
time switches.
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Component

Insulation Entirely Above
Deck
Metal Building

Vented Attic and Other

Mass

Metal Building

Steel Framed

Wood Framed and Other

Below Grade/Basement

Mass
Floors Over
Unconditioned [Steel Joist
Space

Wood Framed and Other
Unheated

Slab-on-Grade [Heated

Swinging

INon-Swinging

Window to Wall Ratio (WWR
IThermal Transmittance

ill address the following wa
concrete wall with interior insulation
or concrete wall with exterior insulation
stud infill wall in steel or concrete
| tube blast-resistant curtain wall perimeter
ast sandwich panel
ical Buildings w/interior insulation

ide will address the following roof struc
yofs (concrete slabs and steel deck)
vofs (metal and wood frame)
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stems: Imperfectio
Cavity Insulation

heat flow complication in framed walls which ca
by 1D R-value:

ion in installing cavity insulation
ermal bridging (Kosny et al, 2002)

Steel Studs
with 2”gap

R-value [hft2F/Btu]

Empty air gaps Insulation in spacing All cavities insulated
Steel Studs with 2”

insulation Owood studs B steel studs

steel framed walls

d R-value Imple

ickness of insulation can be determined from table de
and type of insulation. Below example is the steel frame

Cladding Minimum Required Insulation to reach R-20

R-value Interior Insulation Exterior Insulation Cavity &Interior Cavity & Exterior
Insulation ulation

2x4 Steel A MWood Strios | Adhesive Wood Strips Z-Furring Channel
Framed wall XPS— EIFS with 2in EPS Fiberglass Batt in Fiberglass Batt in
3in nominal + 1in bridging Cavity
EPS— Wood Strips
Insulation 4in nominal + 1in bridging XPS— XPS interior— PU\exterior—
attachment PIC- 3in nominal + 1in linnominal + 1in linRominal + 1in
3in nominal bridging bridging
PU-
2.5in nominal + 0.5in bridging EPS—
Fiber glass batt — Z-Furring Channel 2in nominal + 1lin Possible comh
5 in nominal bridging
Mineral wool batt—
4in nominal + 1in bridging Wood Framing system types
PIC-

\Waod Framing 1in nominal
Nailing All possible

Nailing insulation options
for this
R2toR-4 .. attachment




CUBIERTAS INCLINADAS

SIN AISLANTE

Ventilada

SIN AISLANTE AISLANTE POR EL EXTERIOR DEL SOPORTE

Tabia 1. Tipologda d ientficacién de cublertss planss

BECo LT+ AT+ LM+ B
ENC oL e ATo LT B
BFL L+ AT U+ B
BEC LM AT+ LMo BN
ENFCo LM AT+ T e BN
BFC LM AT LS B0
BECHLPI+ AT UM B
BEC P AT LB
BECALP AT LR B
BECo P AT UM BN
B LU ATLT B
BECH LU AT LB DL
B LT+ ATo UM BN
B LI« AT+ U0 B
S LU« AT+ L B
ENFC o LM AT LM BN
DL Lo AT+ 47+
ENFC + LM + AT+ L0« BNL

AP LMt AT+ UM BN
APPLHIT e AT LT BN
AP SLMIT e AT+ L e B
AP LM ¢ AT+ U s BN
AP oL e AT o LT s BN
AP LM e AT+ L8 B
A0+ LHIT ¢ AT+ L+ BN
A2 LI ¢ AT LT 4 BN
AZC+LHIT + AT+ U+ B0
AZC+LHM + AT L+ B
AT LM S AT LS B
AT LI ¢ AT+ 0 B
AP ALPI e AT UM BN
AP LPI e ATLT B
AP LPI e ATS LI BN
AP LM AT LM B
AP LPM e AT U0 BN
AP 1P ATH LB
AZC+LP11+ AT+ UM B
R LPI1 s TS LT 0B
AT LPH + AT LGSR

BRECEERRESEEEEEEERERE
FSEEESESSEEEEESEREEES

CERGEEEEBEREEREEREERE[H
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interiores y suelos

BTE + MOA + FRC30 + ENL.
BTE + MOA + FRRZS + ENL.
BTE + MOA + FRRI0 + ENL
BTE + MOA + FLMATS + ENC
BTE + MOA + FLIAZ0 + ENL
BTE + MOA + FLIAZS + ENL
BTE + MOA + FLMAX + ENL

BTE + MOA + FUY20 + ENFC.
BTE + MOA + FUY25 + ENF.C
BTE + MOA + FUMZO + ENF-C
BTE + MOA + FUKZS + ENF-C
BTE + MOA + FUNGT + ENF.C
BTE + MOA + FUMID + ENF-C
BTE + MOA + FUC20 + ENF-C
BTE + MOA + FUCZS + ENF-C
BTE + MOA + FUCZT + ENFC
BTE + MOA + FUCH0 + ENF-C
BTE + MOA + FRIGS + ENF.C
BTE + MOA + FRMO0 + ENF-C
BTE + MOA + FRCZ5 + ENF-C
BTE + MOA + FRC30 + ENF-C

PARTICIONES INTERIORES HORIZONTALES Y SUELOS

Section Plan

Details of Major Magnitude Details of Minor Magnitude

1. At Eaves/Ridge 1. Wall Corner — Never Usually an Issue
2. Window and Door Fitting — Head, Sill and Jamb 2. Threshold or Door

3. At Projections, Shades Or Intermediate Floors 3. Duct and Service Connections

4. Internal Walls to External Walls 4. Penetrations at Installations in Roof;
5. Intermediate Floors PV or Water Tanks

6. At Grade
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1. At Eaves/Ridge

2. Window and Door Fitting — Head, Sill and Jamb
3. At Projections, Shades Or Intermediate Floors
4. Internal Walls to External Walls

5. Intermediate Floors

6. At Grade

External Insulation

M Length of thermal
bridges (feet)

W Heat loss through
Existing Psi-values
(BTU/hr.F)

W Heat loss through
Upgraded Psi-values
(BTU/hr.F)
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External Insulation

M Length of thermal
bridges (feet)

M Heat loss through
Existing Psi-values
(BTU/hr.F)

M Heat loss through
Upgraded Psi-values
(BTU/hr.F)

Typical detail — Option 1:Insert  Option 2:Wrap
poor thermal ~ thermal break the parapet

bridge
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Old Junction Option 1:Insert | Option 2:Wrap
thermal break the parapet

BTUMrftF 0 . 0 39 BTUMrftF

0 247 BTUMr fF

Option 2: Wrapping

Remove capping,
flashings and roof
coverings to expose CMU
wall and roof insulation

10



Remove capping,
flashings and roof

coverings to expose CMU
wall and roof insulation

Remove capping,
flashings and roof
coverings to expose CMU
wall and roof insulation

29.9.2014
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Remove capping,
flashings and roof
coverings to expose CMU
wall and roof insulation

Now add rigid insulation
to the rear and top of the
parapet as well as the
cavity if possible

12
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Lastly, all waterproofing,
flashings and coping
needs to be reinstated

Lastly, all waterproofing,
flashings and coping
needs to be reinstated
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Lastly, all waterproofing,
flashings and coping
needs to be reinstated

Old Junction: New Junction:

0.24 7 g m BTUMrftF

14
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diation (ERD

interior insulation

| stud or exposed block)
e roof, concrete parapet

apet

jamb

g. shade or balcony

vith exterior insulation

Window Sill in CMU or Concrete Wall

with Exterior Insulation
Existing Window Sill

‘convective hest flow throwgh it, This
Cdeined bt o cn e ouvd Table of Modeling Values

A Cavity

Tnsulation

(s ove 2 pes nch, ko7 W/mK)
Eunuded (E55). crpunded
polystyrren CXPS). polylseysmurte (FIC),
Bhcrgi, s wod

MU Bloxk

3.Steel stud infill wall in steel o
(SS+2”+brick)

a.Roof parapet with steel frame
b.Window jamb

c.Window head

d.Window sill

e.Steel tube blast-resistant curtainwa
f.Steel beam penetration

4.Steel building with Insulated Metal P
a.Eave Detail

5.Precast sandwich panel

a.Roof of steel joists bearing on inne
sandwich

6.Important Clearwall Details

a.6” steel studs @16” w/brick tie:
b.Horizontal Z-girts on sheathing
c.Batten and counter-batten

steel studs

7 Historical Details

a.Stone veneer o

Corrected Window Sill
5500 ISOWER Window
ok
Comcrene i

Vgor e e contrl barrer \ 4

Quality Control/
Sequencir
3. Remave o winone
5 Renove ek i, fashing and
windon toend
3 et heet et Lk o o the
op rce whers the eiting brick
il g
e e [ T
| ot
5 tiwers whlhonal inwdton los
o bk

by filfing these voids with factory-

| wos e |

—TT——
o wan
W Theemaly o Wi

. et e
e water v, Jiing the
- sudmoture e with the el

e
i
o
B
=,
o
1

10, Lovert seslane
11 Mings whsdure Yo position and
race o backdam e
12, A8 window boent
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Lighting Design Guide for Low Energy Buildings — New and Retrofits

l

OFFICE (OPEN)

LAMP LUMINAIRE
L0 Flucr 32WT8 F03 Non-Planar Lensed Troffer
LED FO4 Suspended Diect/Indirect

FOS Furniture Integrated
BALLAST/DRIVER FO9 01 F51 Task
BO1 Multi-Level F12 Wallwash
802 Dimming Fil0 or F50 Adjustable Accent
804 Program Start
CONTROLS
003 Dual Tech Occ/Vac Sensor
CO7 Dimming Photosensor
008 Switching Photcesnsor
'SPACE DESCRIPTION
Individust telephone,
reading and writing.
'CONSIDERATIONS.

Users’ age. job function.

yourger cooupant.In mast cases.

ind some vacant

helght

RECOMMENDED LIGHTING POWER DENSITY AND

ILLUMINANCE VALUES

Common Spaces
- Conference Room 40fc 080w
- Conmdor 10t |osowme
- Dinng 20f  |osowme
- Dishwashig! Tray Retum sofc | 0eswm2
- Kitchen! Food Prep! Drive Theu s0fc  |osswmz
- Living Quarters s30fc | 060w
- Mechanicall Electrical st |o7owme
- Office (Open) 050fc | o70wme
- Office (Enciosed) s0s0fe | 0sowmz
- RecoptoniWaitng 1530t | 050Wm
- Restroomy Shower 20t |osowme
- Server Room 0t |osswme
- Serving Area s0fc | 070wm2
- Star 10t |osowme
- Storage (general) 10t |osowm
- Storage (dry food) 10t |ozowm
- Totecom / Sipmet 50fc 120 W2
- Vaut wte  [orowme

Training
- Readiness Bay s |o7swme
- Training Room (Small) 1530%  |o7owm

Vehicle Mantenance
- Consoldated Bench Repar sofc | oceowme
- Regait Bay/ Vehicie Corridor

29.9.2014
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