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Everybody.	  



…and	  I	  mean,	  everybody.	  



…seriously,	  everybody.	  

















FIX	  THE	  “MOUTH	  TO	  BRAIN”	  RATIO.	  
SEEK	  KNOWLEDGE,	  SEEK	  ADVICE,	  EXERCISE	  THAT	  

BRAIN!	  



15	  TOP	  TEN	  
THINGS	  NOT	  TO	  

BLOW	  



1.	  Don’t	  be	  an	  Airhole!	  

Image	  courtesy	  of	  Building	  Science	  Press	  









2.	  Raise	  your	  glass	  









3.	  Don’t	  cross	  that	  bridge	  	  
when	  you	  come	  to	  it	  











4.	  Belt,	  suspenders	  and	  	  
clean	  underwear	  
(a.k.a.	  redundancy	  and	  redundancy)	  















5.	  Group	  hug!	  
(a.k.a.	  Don’t	  wait	  to	  integrate)	  





6.	  Do	  your	  modeling	  	  
before	  the	  runway	  











kWH vs. kW 
heat pump COP 
U-value & SHGC  
achNAT vs ach50  

kBTU/sf/year"



7.	  Bigger	  isn’t	  be^er	  
(a.k.a.	  Toe-‐dipping	  will	  leave	  you	  all	  wet)	  

✕	  
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8.	  Pump	  it	  real	  good	  
(a.k.a.	  don’t	  learn	  mechanical	  systems	  from	  a	  fossil)	  



PRO" CON"
COOLING INCLUDED" EXPENSIVE VENTILATION HEAT LOSSES"

MINIMAL PLUMBING" EXPENSIVE HOT WATER COSTS, HIGH SOURCE 
ENERGY"

NO SOURCE ENERGY PENALTY FOR ELECTRIC 
HEATING" EXPOSED WALL MOUNTED HEATING & COOLING"

$9,000 - $12,000!
MINI-SPLIT SYSTEM + BATH FAN!

30,000 BTU / HR MAX"

BATH FANS! HEAT PUMP!DHW!

‣  BATH FAN VENTILATION ($500)"

‣  ELECTRIC RESISTANCE HOT 
WATER ($1,500)"

‣  2 - 3 HEAD WALL-MOUNTED 
MINI-SPLIT ($8,000 - $10,000)"



Saying	  
“geothermal”	  

makes	  you	  sound	  
like	  a	  dink.	  



9.	  Keep	  it	  clean	  
(a.k.a.	  tonic,	  not	  toxic)	  



“Gee,	  this	  looks	  healthy	  
to	  have	  in	  my	  house!”	  



Foam	  socly,	  and	  forever	  
hold	  your	  tape.	  



10.	  Pushing	  solar	  first	  is	  shady	  
(a.k.a.	  grab	  your	  low	  hanging	  fruit)	  





11.	  Blower	  door	  me!	  



ACH50	  =	  	  
(CFM50	  x	  60)	  /	  	  
building	  volume	  

	  
What’s	  good?	  

ACH50	  =	  0.6	  -‐	  1.5	  



How do you make this cost effective? 

=	  

12.	  Touch	  the	  sweet	  spot!	  



Please send any comments or corrections to: info@kaplanthompson.com June 24, 2011

NET-ZERO COST OPTIMIZATION Kaplan Thompson Architects

BUILDING DATA Fixed Cost per month to run your new house 100% on clean, renewable solar energy:

Utility Electricity cost: $0.16 ($450.59) ($202.97) ($142.93) ($134.58)
kWH Useage / Month: 500

Cost per month to run your new house on toxic fossil fuel powered electricity :
kWH / yr / kW in this location (from PVwatts): 1,285 ($426.63) ($175.73) ($114.90) ($106.45)
PV Cost / kW (Before Tax Credits): $4,500 Gap:
House Model: Custom $23.96 $27.23 $28.03 $28.14
Description: 3BR, 3 story
House Size (square feet): 1,973
Constr Cost: ($/SF) $175
Estimated Base House Cost: $345,275

Option A-1: Option A-2: Option B: Option C:
Window Square Feet: (includes glass doors) 600 CODE MIN (elect base) CODE MIN (heat pump) BUILDING SCIENCE PASSIVHAUS
Exterior Wall Linear Feet: 220 3.0 ACH50 3.0 ACH50 1.5 ACH50 .60 ACH50
Roof Square Feet: 1,580 R-10 Slab R-10 Slab R-10 Slab R-10 Slab
Basement Square Feet: 1,180 R-18 Basement Walls R-18 Basement Walls R-20 Basement Walls R-18 Basement Walls
Slab on Grade Square Feet: 1,180 R-18 Walls R-18 Walls R-40 Walls R-32 Walls

R-30 Roof R-30 Roof R-60 Roof R-40 Roof
Location: Rochester, NH US Double Glazed US Double Glazed Canadian Triple Glazed Canadian Triple Glazed

Peak Heat Load (kBTU / Hour) (system sizing only) 44,000 42,000 18,194 13,824

Annual Heat Load (kBTU / YR) 77,071 75,000 14,653 9,243
Annual Heat Load (kWH/YR) 22,587 21,980 4,294 2,709
kBTU / SF / YR (Passivhaus = 4.75 BTU/sf/yr TFA sf!)) 39.06 38.01 7.43 4.68

Heating System Type: Electric Baseboard Air Source Heat Pump Air Source Heat Pump Air Source Heat Pump
Heating System $ $4,400 $35,000 $10,000 $8,000
Ventilation System Cost (exhaust only vs. HRV) $500 $3,000 $5,000 $5,000
Heat Pump COP 0.9 3.5 2.5 2.5
Heating Demand (kWH / YR) 25,097 6,280 1,718 1,084
PV Size for Heating (kW) 19.5 4.9 1.3 0.8
PV Cost for Heating (before tax credits) $87,888 $21,993 $6,015 $3,795

Lights & Appliances (kWH / YR) 6,000 6,000 6,000 6,000
PV Size for Lights & Apps (kW) 4.7 4.7 4.7 4.7
PV Cost for Lights & Appls  (before tax credits) $21,012 $21,012 $21,012 $21,012

Family Size 2 2 2 2
DHW demand (kWH / YR) 3,000 3,000 3,000 3,000
Percent of DHW from Solar: 70% 70% 70% 70%
Solar Thermal Cost (after tax credit): $5,500 $5,500 $5,500 $5,500
DHW remainder from PV: 900 900 900 900
PV Size for Domestic HW (kW) 0.7 0.7 0.7 0.7
PV Cost for Domestic HW ($) $3,152 $3,152 $3,152 $3,152

Total kWH / Year: 31,997 13,180 8,618 7,984
Total PV Size (kW) 24.9 10.3 6.7 6.2
Total PV Cost (before tax credits) $112,052 $46,156 $30,179 $27,958
Total PV Cost After Tax Credits (-30%) $78,436 $32,309 $21,125 $19,571

Base House Cost: $345,275 $345,275 $345,275 $345,275
Mechanical System Cost: $4,900 $38,000 $15,000 $13,000
Construction Cost Increase for Options: $0 $0 $22,840 $20,070

Total House Cost: $350,175 $383,275 $383,115 $378,345
Total Renewables Cost: $83,936 $37,809 $26,625 $25,071

Total Building Cost: $434,111 $421,084 $409,740 $403,416
Cost Savings: $13,027 $24,371 $30,696

Interest Rate Years
Monthly Payment for NET-ZERO Building: 5.0% 30 ($2,330.40) ($2,260.47) ($2,199.57) ($2,165.62)
Cost Savings per Month: $70 $131 $165

Renewables Only:
Cost to Borrow for Solar Systems per Month 5.0% 30 (450.59) (202.97) (142.93) (134.58)
Cost for power from Utility Company ($0.16 / kWH w/out inflation) (426.63) (175.73) (114.90) (106.45)
NET-ZERO Difference: $24 $27 $28 $28

Standard Building / Month Total Cost: ($2,334.44) ($2,261.24) ($2,199.55) ($2,165.49)
Net-Zero Building / Month Total Cost: ($2,330.40) ($2,260.47) ($2,199.57) ($2,165.62)
Cost Difference: ($4.04) ($0.77) $0.03 $0.14
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CHEERS!	  




