SEEK COMFORT
ACHIEVE PERFORMANCE

Z SMITH



BEAUTY
COMFORT
PERFORMANCE
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WE MEASURE EVERYTHING
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EDR Office Expansion

EUI = kBtu/sf/yr.




WE MUST BE
GENIUSES

ENERGY DATA
kBTUs/Sq.Ft.

. ELECTRICITY USED . ELECTRICITY PRODUCED . GAS

Net EUI: 3kBtu/SF/yr
Regional average: 42 kBtu/Sq.Ft.




ENERGY DATA

WE MU ST BE 4I;BTUS/Sq.Ft.
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Net EUI: 61kBtu/SF/yr
Regional average: 42 kBtu/Sq.Ft.



IT MUST BE THE
OCCUPANTS

2004 Electric Bills for 11 Beazer Homes

Energy Use In 10 Habitat Homes
in Sacramento, CA (from SMUD)
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Figure 1. Even though all homes had two or more oocupants, with
identical apphances and equipment, energy use vaned by 2 8:1 from
the highest to the lowest consumer



PREDICTION VS.
PERFORMANCE
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Figure 21: Measured versus Design EUIs (kBtu/sf)
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ENERGY USE
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ENERGY USE

PREDICTED vs. ACTUAL
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THE LONG ROAD
TO PERFORMANCE #1

Nancy Foster Florida Keys Env Ctr
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THE LONG ROAD

TO PERFORMANCE #2

kWh
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THE LONG ROAD
TO PERFORMANCE #3
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VARIATION AMONG
BUILDINGS OF ONE TYPE

Figure 17: Histogram of Multifamily EUls
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VARIATION DUE TO OPERATION
SCHOOLS

Total Energy Consumption Intensity Adjusted to Toronto Climate Normals 1971-2000
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VARIATION AMONG OCCUPANTS
HOUSING

930 Poydras apartments
AIA Gulf States Design Award






BENCHMARKING
PERFORMANCE

930 Poydras
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BUT THE GOAL IS BEST COMFORT
AT LEAST ENERGY

NCARB Grant
(Tulane + EDR)

“Field Studies to Inform Design
of Healthy, High-Performance
Buildings”

$13,000 equipment (T, RH, fc, dB,
air velocity)

New course at Tulane School of
Architecture:
“Buildings, Climate, Comfort”

Document & interpret
‘objective’ comfort
‘subjective’ comfort

+ energy use



BUT THE GOAL IS BEST COMFORT
AT LEAST ENERGY
16 stucent teams per semester ||E|| RLEANS FIELD STUDY SITES

Document
+ ‘objective’ comfort
* ‘subjective’ comfort

« energy use



FIELD STUDIES

Old and new buildings

State of the art buildings and
standard / historic
construction




FIELD STUDIES
RESULTS

THERMAL COMFORT ENERGY USE
RICHARDSON MEMORIAL GLOBAL GREEN HOUSES
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ANECDOTE & DATA

"J Sarah Morasso I'm cold af in 204 right now.
i@ 20 hours ago via mobile - Like -&5 1

Alyssa Rogut The only thing worse than sitting in 204 is that
clicking noise in 404
20 hours ago via mobile - Like -&3 5

Kevin Atkinson What do you mean by comfort levels? 204 is
always really warm and smells funny.
about an hour ago via mobile - Like

Calla Mae The projector never shows up right in 204. It
makes my eyes uncomfortable.

- Also the extreme temperatures but that's more like exciting
world travels in my mind

about an hour ago via mobile - Like




Surveying actual occupancy of stacks, study areas, and common areas

Eskew+Dumez+Ripple staff working with student teams from the Tulane School of Architecture
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Where people are when: Automated & Manual surveys

HTML gets 3000 visitors per day—but use varies greatly over time-of-day and location



.




e

«HEATIN

&

i

3

— -
— E

W Ry

uzﬁém%/fy,

TON/

i J 3
C .‘_“...h.ﬂ_.mi..a.
P T e
e Tkt S
..“..,. ! i e T
X o 1

“J
-
& e
o
:

i

.

=
H
>,
i
-
]
_I_

/
-
i
<
>
a
=




UNDERSTANBING THE OCCUPANT
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COMEFORT

"Tt's been a rather cool winter after the
warm weather around Mardi Gras"

"Fires were only 1lit on evenings with
temperatures in the 40s"

"Thermostat 1s set for 64 on cool days when
I'm home; at night and when I leave home,
the thermostat 1s at 50."

"In cool weather indoors, I 1ncrease
'clo' by one unit, when getting up,
by two units."




PASSIVE VENTILATION
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Living Room Temparature and Light:
Passive Solar and Wood Fire Heat Gains
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NEW ORLEANS DESIGN CHALLENGES

e 2776 cooling degree days
o High latent loads / Relative humidity
o No major prevailing winds
e 62 inches of rain annually

27% of the year:
Too hot and humid for passive systems

. 11% of the year:
Comfort zone

Area where passive systems can be used
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COMFORT?

upstairs

Relative Humidity (%)
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4 3 o 8 KBTU/SF/YR CURRENT AVERAGE SINGLE FAMILY
DWELLING EUI

21 o 9 KBTU/SF/YR 2030 CHALLENGE (50% TARGET) EUI

33 .15 KBTU/SF/YR KLINGMAN'S DWELLING EUI



COMFORT: THE CANARY
IN THE COAL MINE

4000 3000 —
WMWW =
’ L o B W e W :
Before: After intervention:
Avg CO, levels 1581 ppm Avg CO, levels 828 ppm

High energy use Energy use down




COMFORT: THE CANARY
IN THE COAL MINE

g =

Transfiguration of the Lord Church
Repaired after Katrina



Anticipating the set point
Who's Setting the Thermostat?




Pants Cassock Amice
.25 CLO .53 CLO A1 CLO
Alb Chasuble Stole Cope

41 CLO .35 CLO .1CLO .6 CLO



Priest: Parishioner:

CLO-1.6t02.5 CLO- 0.6t01.0
MET-1.6 MET -1.0




Church Psychrometrics

Summer Comfort Zone
Winter Comfort Zone £
B Priest Comfort Zone
E . T~
f T )
i|n 3 i { 5% ) ( { 0 s ) 100 105 110

Temperature
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Collecting Data




Temerature

Transfiguration of the Lord Church

June 25 - July 10

Church Service
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Predicted Percentage Dissatisfied
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IMPROVING COMFORT
LOWER BILLS

Electricity Transfiguration of the Lord Church
use (kWh) Design / Contractor / Client team
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EXPERIMENTING ON ===
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EDR Office Comfort
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* 2, How Is your thermal comfort right now?
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DISCOMFORT AS
DIAGNOSTIC
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Experimenting with surveys
Comfort in the EDR Studio — July 2012

Comfort - Before modifications

50%

70°-72° =
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20%
10% I
0% T T T T
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Comfort - After modifications
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- 40%
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0% : — .
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THE ENEMY




COMFORT & CONTROL
HELPING PERFORMANCE
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COMFORT IN A
CHALLENGING CLIMATE

NEW ORLEANS DESIGN CHALLENGES

Miami

New Orleans

e 2776 cooling degree days
» High latent loads / Relative humidity
o No major prevailing winds
¢ 62 inches of rain annually
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MORE CONTROL
BETTER COMFORT
LESS ENERGY

VENTILATION
300
250
2ACH 4 ACH 12 ACH 12 ACH
+ max fume hood
200
EUI 150

Ventilation
100 Energy

50
All Other
Energy
0 [ eSS S ]
NOBIC NOBIC o
with Typical Lab with Targeted Giving occupants control over
Ventilation Ventilation their lab’s ventilation rate cut

energy use substantially



AVERAGE RESIDENTIAL
44 kBTU/SF/yr

AVERAGE OFFICE
84 kBTU/SF/yr

AVERAGE LIBRARY
104 kBTU/SF/yr

=
]
|=——=x]
AVERAGE HOSPITAL —
227 kBTU/SF/yr :

E
PERCENTILE . 224 kBtu/st/yr
RANK
AMONG , .
COMPARABLE
LABS
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COMFORT AS
DIAGNOSTIC

Comfortable
75%

For the most part, quite good ...except for 1 lab...



LONG TERM
RELATIONSHIPS
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