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Most Resilient Concept, bMORE Resilient CO*OP

Michael Hindle, Adam Ganser, Peter May, Katelin Posthuma, Carri Beer,

Jack Sullivan

\ /
alley wall: stucco, 2" rock wool;
exist brick, 2" rock wool, vapor
control
3 1/2" cellulose; slab: vapor
control, 4" rock wool, exist slab
/ - N

J/
wall ln'vi:](‘lu) remain, 2"
rock wool, vapor control, 4.5"
cellulose; roof: 6" rock wool,
11.25" cellulose
=3

cooperative {ng‘\Cu\LUFC via
community gardens and
greenhouses

Pr-l UL

coeperative

\___NOA1
neighborhood goods market

surface water directed to
'blue alley' bioswales
,/7 ———

biosw ed to large
biofiltration areas + cisterns
which store water for use as
rrigation + flushing + treated
for emergency potable use

private native lawns
no mow | no h2o

existing residential
energy demand: 3,613
megawatts/ yr

post-retrofit residential enery
demand: 659 megawatts/yr

In the event of a 5 day power outage in
peak cooling season, bMORE co*op is
completely energy independent with
4000kWh surplus energy to support
emergency cooll ng + communication g
centers for surrounding
neighborhoods.

proposed
food production:

bMORE co*op NO. 1 has 1.7 acres
of on-site community food production

100% increase

5 days of

be captured, treated,
infiltrated or released for
use on site

treated run-off from rooftops
supplies 28% of annual potable
water

44% of run-off is treated + reused
56% is infiltrated, slow release

existing

pervious: 2,500s
proposed

pervious: 70,500 sf

total site area: 138,000 sf

lliency C

PV Gurve for optimal year
round production - 5.6 kW per
house, otal roof area

shading devices : overhangs
on south, shutters + blinds
on east + west, trees +
planting reduce heat island
= reduced cooling demand
’ N

S0 =
perative goat + chicken
_+ beehive barn_

—

0*0P METRICS

bMORE co*op fosters resilient economics through
employment, facilities + training of trades for coop
maintenance including construction, air sealing +
insulation, solar, HVAC, agriculture husbandry,
childcare, sustainable waste + water management,
light industry + cultural creatives.

economic

cooperative intelligence + resource export
bMORE co*op fosters a resilient environment
through low-toxicity, foam-free, zero-energy ready
envelope retrofits, cooperative on-site energy
production; stormwater harvesting supplies
irrigation for year round greenhouses + urban
agriculture, waste management; waste + compost
facility harvests methane for fuel cell generation to
supplement solar production.

& )
B.AS(S)cisterns are
located in vacated shells
mid-block, roof-top water
drains tc >
treated + stored for reuse
on-site

s y
the green cloak is a planted,

roof-top trellis that helps
cool roofs + slow down
stormwater runoff

E_ =N
pervious pavers in public
spaces

resourc
bMORE co*op fosters social equity + resilience
through cooperative ownership of resources +
building (including coop vehicles, facilities, market,
etc.) management of maintenance services, +
democratic governance resulting in  community
engagement + pride. Linking with the local school
in cooperative land use + education opportunities
will serve the larger community + pPromote” e
resilience as a positive ethic for the next
generation.

environment

Ly

soclal eq

cooperative pride + engagement




bMORE co*op = resilient economics

bMORE Resilient CO*0P Metrics - Avoids getrification

. . ) . *  Provides employment,

economics * environment * social equity . facilities + training

* construction,

* air sealing + insulation, solar,

HVAC,

e agriculture husbandry,

e childcare,

* sustainable waste + water

management,

* light industry + cultural creatives.

bMORE co*op = a resilient environment
* low-toxicity, foam-free,

* zero-energy ready envelope retrofits,

* cooperative on-site energy production;
* stormwater harvesting irrigation

/ * year round greenhouses
community/ .
i commercial * urban agriculture,
) rtrment,/studi * waste management;
apartment/ studio e
ﬂ e waste + compost facility

' single-family 2 wide _ _ .
bMORE co*op = social equity + resiliency
e single-family * cooperative ownership of resources
' community park + plaza \/ ° Democratic
* Linkage with the local school in
cooperative land use + education
opportunities.

bmoreresilientcoop.wordpress.com



green infrastructure

bmoreresilientcoop.wordpress.com

existing pervious: 2,500sf

proposed pervious:/0,500sf

over 295x more pervious surface
area

green cloaks, native lawns and pervious
reduce the heat island effect
contribute to building efficiency,

slow storm-water runoff,

creating wildlife habitat.

Increase tree canopy to sequester
carbon, reduce the heat island effect,
create cooling summer shade



100% of storm-water to
be captured, treated,
infiltrated or released for
use on site

water infrastructure

treated run-off from
rooftops supplies 28% of
annual potable water

44% of run-off is treated +
reused

56% is infiltrated, slow
release

Stormwater runoff control and
capture through bio-filtration and
cistern storage for gray water
irrigation and toilet flushing.

One designated 10,500 gallon
B.A.S.Scistern will be treated with
reverse osmosis and UV
disinfection to provide the entire
neighborhood with 10 days of
water

10 days of resiliency

bmoreresilientcoop.wordpress.com



bmoreresilientcoop.wordpress.com

bMORE co*op NQO. 1 has
1.7 acres of on-site
community food production

neighborhood goods market

cooperative agriculture via
community gardens +
greenhouses

private garden boxes (shade
devices) + front gardens

cooperative goat + chicken +
beehive barn



energy infrastructure - begins with the envelope

energy independent for critical loads
complete energy resiliency

bmoreresilientcoop.wordpress.com

Highly insulated, foam-free and
tightly sealed, healthy envelopes

Methods are cash-flow positive
when considering energy bills.

Passive House casement or tilt-
turn windows.

PV - 5.6 kW per house, 65% of
total roof area AND 34.4 KW on
13 unit multi-family
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RETROFIT THIS!
NOT YOUR
AVERAGE PASSIVE
HOUSE







OUR CANVAS: FROM
VACANT TO HIGH
PERFORMANCE
ENVELOPE




OUR CANVAS: FROM
VACANT TO HIGH
PERFORMANCE
ENVELOPE
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OUR CANVAS: FROM

VACANT TO HIGH
PERFORMANCE
gy VELOPE

INTERNAL
INTERVENTIONS:
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Existing frame wall
retrofit detail




existing block wall

1.5” mineral wool

Delta FL

3.5” stud w/ cellulose

Basement and
masonry inferior
retrofit details

finish

OSB panels

Delta FL

1” mineral wool
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A STANDARD?
LOW ANNUAL ENERGY?
RESILIENCE?
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energy infrastructure - begins with the envelope BUT
DOES NOT PRECLUDE RENEWABLES

Highly insulated, foam-free and
tightly sealed, healthy envelopes

Passive House casement or tilt-
turn windows.

Etc.

energy independent for critical loads
complete energy resiliency

bmoreresilientcoop.wordpress.com
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energy infrastructure - DEMAND vs.
GENERATION

Demand vs. generation

6 7 8

1 2 3 4 5 9 10 11 12
Month
Demand vs. generation - Single occupancy units - code and passive

bmoreresilientcoop.wordpress.com

Meeting critical demands under
peak winter conditions

Surplus generation in summer

GOAL: energy independent for
critical loads =
complete energy resiliency

i demand passive
generation

demand base case



BIG QUESTION!

Demand vs. generation

6 7 8 9 10 11 12

1 2 3 4 5
Month
Demand vs. generation - Single occupancy units - code and passive

bmoreresilientcoop.wordpress.com

HOW MUCH IS ENOUGH?

Maintain winter survivability with
without absurd over-expenditure

i demand passive
generation

demand base case



CAVEATS

PROCESS

MODELING
“PROTOCOLS” (?)

INTERNAL LOAD ASSUMPTIONS BASED
ON A COMBINATION OF

BUILDING AMERICA NCTH
MODELING PROTOCOL (BASED
ON OBSERVED DATA)

PHIUS+2015 CALCULATOR

MY OWN DEFINITION OF CTITICAL
SURVIVABILITY

HOURLY MODELING BASED ON
WUFI PASSIVE DYNAMIC AND
MONTHLY FACTORS AND HOURLY
FACTORS FROM BUILDING
AMERICA NCTH PROTOCOLS




25000.0

20000.0

15000.0

10000.0

5000.0

PV CONFIGURED FOR ANNUAL MAXIMUM PRODUCTION !

== cooling power W

—— fridge (W)
= cooking (W)
e MEL critical
e===|ighting critical

ERV

AC power at 34 kW

L

POWER OUTAGE IN JULY:




25000.0

20000.0 — — —
15000.0 —
e cooling power W
e Critical circuits
electrical loads
====critical circuits no H/C
10000.0

B
. 4

POWER OUTAGE IN JULY:
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25000.0

20000.0

15000.0

10000.0

0.0

200000.00
180000.00
160000.00
140000.00
120000.00
100000.00
80000.00
60000.00
40000.00
20000.00
0.00

e====cooling power W

e====Critical circuits electrical loads

critical circuits no H/C

ﬁ AC power at 34 kW
5000.0 +——

IIIIIIIIIWIIIIIIIIIWIIIIIIIIIWIIIIIIIIIWIIII]

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101105109113117

& sum daily loads

& sum daily generation

at 34kw

POWER OUTAGE IN JULY:




=== Critical circuits

electrical loads

====surplus generation/

day

possible battery

charge
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25000.00

20000.00

15000.00

10000.00

5000.00

PV CONFIGURED FOR BALANCE OF MAXIMUM PRODUCTION AND
WINTER\PERFORMANCE !!

e—fridge (W)

=====cooking (W)
e====MEL critical
e===|ighting critical

AC power at 34 kW

S QQJ QAJQ&_QQQ

POWER OUTAGE IN DECEMBER:




18000.00

PV CONFIGURED FOR BALANCE OF MAXIMUM PRODUCTION AND
WINTER PERFORMANCE !!

16000.00
14000.00 m —
12000.00 ' — —
=—fridge (W)
e====cooking (W)
10000.00 — — ——
e MEL critical
e===|ighting critical
8000.00 — —

NN NN —

6000.00 \ \ \ \ AC power at 34 kW

4000.00
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POWER OUTAGE IN DECEMBER:




e Critical circuits

electrical loads
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25000.00
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15000.00 ] v
e====Critical circuits electrical loads
=== critical circuits no H/C
AC power at 34 kW
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POWER OUTAGE IN DECEMBER:




=== Critical circuits

electrical loads

e critical circuits no

H/C
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-20000.00
=== Critical circuits
electrical loads
-40000.00 == AC power at 34 kW
«===surplus generation/
day
-60000.00
-80000.00 WE ARE GOING TO NEED SOME
ADDITIONAL “FLOAT TIME"
100000.00 BATTERY SUPPORT
-120000.00

POWER OUTAGE IN DECEMBER:




WE ARE GOING TO

NEED SOME ADDITIONAL
“FLOAT TIME" BATTERY
25000.00 S U P PO RT
20000.00 A\
15000.00 - A
10000.00
=== Critical circuits electrical loads
e AC power at 34 kW
5000.00 -
e====SURPLUS HOURLY
=====POTENTIAL BATTERY
OOO T T T T T T
/;-“ 3353739414345474 55759616365676971
-5000.00 ‘ v ‘\ / v
-10000.00 V V v
-15000.00
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COST
EFFECTIVENESS

SURVIVABILITY

OPTIMIZE FOR WINTER
OUTAGE

LEAN TOWARDS PV OPTIMIZATION
FOR WINTER GAIN (2)

DEFINE AND GOVERN CRITICAL
LOADS

LOSE THE SURPLUS ASSET (2)

MICRO-GRID AND STORAGE

(STILL A SURPLUS PROBLEM ABSENT
SEASONAL STORAGE)




COST SURVIVABILITY
EFFECTIVENESS

OPTIMIZE FOR ANNUAL OPTIMIZE FOR WINTER
GENERATION OUTAGE

WHAT IF WE COULD USE
OUR ENERGY ASSETS YEAR
NOJUNIDRION N QO]
RESILIENCY FOR WINTER??




PEAK DEMAND
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PEAK DEMAND
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PEAK DEMAND
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PEAK DEMAND

Effect of Mechanical Pre-Cooling on Indoor Air Temp

== e= (Cooling Set Point s T_in [C] Reference =T _in [C] 08:00 to 16:00

s T_in [C] 11:00 to 16:00 s T _iin [C] 13:00 to 16:00
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Time of Day [h]

Figure 3: Effect on indoor air temperature of changing the cooling set points at different times to produce pre-cooling. 22.2°C
or 72°F set point used, climate zone 3B - El Paso, TX. The dashed line shows the standard (no pre-cooling) cooling set point
temperatures throughout the day. The red box indicates the peak period.
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CONCLUSIONS

QUESTIONS

WHAT IS THE BALANCE?

HOW CAN WE IMPROVE WUFI PASSIVE
AND PHIUS+2015 INTERNAL LOADS
CALCULATORS AND PROTOCOLS?

WHAT ARE THE SOCIAL, LEGAL AND
REGULATORY FRAMEWORKS WE NEED

TO MASTER

ARE FREQUNCY REGULATED MARKETS
COUPLED WITH PH, PV MICRO-GRID
AND STORAGE A SOLUTION<

CAN | GO TO BED NOW?¢




energy infrastructure - DEMAND vs.
GENERATION

energy independent for critical loads
complete energy resiliency

bmoreresilientcoop.wordpress.com

Plotting hourly demand against
generation

post-retrofit residential energy
demand: 659 megawatts/yr

82% demand reduction

Renewable Generation

* 34.4kW array on 13 unit multi-
family
e 56 kW PV per 2 BR house
(Only B5% of total roof area]
« Saves roof area for water
treatment and urban
agriculture

during power outage in peak

cooling season

* completely energy independent

* 4000kWh surplus energy to

* support emergency cooling +
communication centers for
surrounding neighborhoods.



Passive 1o POSITIVE

PASSIVE HOUSE AND LOW IMPACT DESIGN

MICHAEL HINDLE CPHC Owner, Principal
Passive to Positive

passivetopositive@gmail.com
240-431-1281



