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Introductions 

The Heschong Mahone Group, Inc 

ÁConsulting on energy efficiency for buildings 

ÁBased in California:  

ÁHeadquarters in Sacramento region  

ÁOffices in Bay Area and San Diego region 

ÁExpertise in multifamily energy efficiency program 

implementation throughout California 

www.h-m-g.com/multifamily 
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Challenges 

ÁItôs all here, right nowé 

ÁTitle 24 mandatory measures 

ÁMinimum requirements for each climate zone 

ÁEnvelope 

ÁWater Heating 

ÁCooling Systems 

ÁHeating Systems 

ÁVentilation Systems 

ÁVerification and Testing 

ÁCalCERTS 

ÁCHEERS 

 



Challenges 

ÁTitle 24 changes ï 10,000ft view 

ÁFenestration (Glass) values lower 

ÁCool Roof requirements 

ÁDuct testing required in all climate zones 

ÁNew HERS verifications added (HVAC) 

ÁNew ventilation standards (ASHRAE 62.2) 

ÁMechanical ventilation systems 

ÁMulti-family hot water system design and controls 

ÁAll the compliance forms have a new look 

ÁThe compliance software óengineô now looks at how attics 

play their part interacting with the rest of the building 

 

 



Challenges 

ÁTCAC changes ï 10,000 ft view 

ÁAll new construction = 15% better than ócurrent T24ô 

ÁThird Party verification by certified rater 

ÁAdditional points when exceeding T24 by 

Á17.5 % -- LR 2 points; HR 3 points  

Á20% -- LR 3 points; HR 5 points 

Á25% -- LR 5 points 

ÁAdding Solar PV or Solar for Water Heating 

ÁAdditional points when building ógreenô 

ÁLEED 

ÁGreen Communities 

ÁGreenPoint Rated Multi-family Guidelines 



The Perfect Storm 

New 2008 Title 24 Energy Code in effect 

New TCAC Minimum Standards in effect 

CalGreen Standards in effect 

 

 

 

 

 

 

The 2013 Title 24 Standardsé. Looming in the 

distanceé 

 



Integrated Design - Planning 

ÁItôs going to take a village! 



Integrated Design - Planning 

ÁCollaborative Process 

ÁSUPER early  

ÁBring in all project stake holders 

ÁPlanners, designers, construction, operation and 

maintenanceé users of the building 
ÁArchitects, Mechanical, Electrical, Structural Team 

ÁEnergy Consultant (CEPE), Solar PV provider 

ÁLandscape Consultant, Green Program Rep 

ÁMaintenance Engineers, End Users 

 



Integrated Design - Planning 

ÁDesign charrette (Brainstorming session) 

ÁMust have facilitator! 

ÁAs a group 

ÁDevelop goals, stategies, solutions 

ÁExchange ideas and information 

ÁUnderstand how systems, processes interact 

 



Integrated Design Concepts 

ÁConsider building size 

and use 

ÁFocus on building site 

conditions 

ÁRoof orientation for 

Solar PV 

ÁLook at building 

orientation and shape 

 



Integrated Design Process 

ÁReduce heating and 

cooling loads with 

high performance 

envelope system 

ÁUse high efficiency 

HVAC and DHW 

equipment 

ÁConsider solar 

thermal DHW 

system 



Integrated Design Process 

ÁInstall ENERGY 

STAR® appliances 

 

ÁPrepare for or Install 

Solar PV 

 

 

ÁEducate 

owners/tenants in 

conservation 



Stormy? Or Smooth Sailing? 

Will you handle the changes to  

ensure smooth sailing? 



Green + Energy Efficiency 

 

ÁEnergy Star 

ÁLEED 

ÁGreenPoint Rated 



A Little Help From Our Friends 

Á Incentive Programs 

ÁCalifornia Advanced Homes 

ÁSingle Family ï Statewide 

ÁPacific Gas and Electric 

Company 

ÁSouthern California 

Edison 

ÁSouthern California Gas 

Company 

ÁSan Diego Gas and 

Electric Company 

ÁMulti-family 

ÁSCE, SCG, SDG&E 

Á www.californiaadvancedhomes.com 

 

 

 

 



A Little Help From Our Friends 
 

Public service program: 
ÁCash Incentives  

ÁEnergy Design Assistance 

ÁProject Roundtable 

ÁEducational Opportunities  

ÁProgram Coordination 

 

Facilitate energy efficient design and 

construction in new multi-family housing 

through cash incentives and design 

assistance 

 

http://multifamily.h-m-g.com 



A Little Help From Our Friends 

Á Incentive Programs 

ÁNew Solar Homes 

Partnership 

ÁTier I ï exceed T24 by 

15% 

ÁTier II ï exceed T24 by 

30% + Cooling budget 

must exceed by 30% 

 

Áwww.gosolarcalifornia.org 

 

 



Conclusions 

ÁCalifornia Goals 

ÁAll new residential buildings 

Á Net Zero by 2020 

ÁAll new commercial buildings 

ÁNet Zero by 2030 

ÁTitle 24 Standards will tighten 

accordingly 

ÁMost ógreenô programs will align 

with energy efficiency 

 



Conclusions 

 

ñInsanity: doing the same thing over and over again 

and expecting different results.ò Albert Einstein 

 

 

 

 

 

 



Conclusions 

Through teamwork, with open minds, looking toward 

the futureé. We can accomplish our personal, 

community and global goals. 



Thank you! 

Heschong Mahone Group  

916.962.7001 

Linda S. Murphy, CEA, CEPE 

 murphy@h-m-g.com 
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Exceeding T-24 by 15+% and Zeroing 
Out the Bills without Busting the 

Budget 



Two Strategies With Different Outcomes 

ÅStudy the impact of energy measures and rank 
by cost-effectiveness for T-24 complianceτ
PG&E, LEED, USDA all want it 

 

ÅStudy impact of energy measures and rank by 
cost-effectiveness for utility billτOwners 
(TCAC, banks, General Partners, etc.) all 
benefit 



Study Installation Costs and Rank by 
Effectiveness 

  EUI Margin Gain % Better Est. Add. Cost Cost/EUI Reduction 

Standard Design min. (slab foundation) 40.42           

Base (Danco 1404 sq ft case study) 46.20 -5.78   -14.3% NA   

Base + all demands are 8' from tank 44.67 -4.25 1.53 -10.5% $0.00 $0.00 

Base + R5 Ins. Slab Edge (Outer Wall Foundation) 43.19 -2.77 3.01 -6.9% $100.00 $33.22 

Base + 95% FAU 41.39 -0.97 4.81 -2.4% $200.00 $41.58 

Base + R10 Ins. Slab Edge (Outer Wall Foundation) 42.39 -1.97 3.81 -4.9% $200.00 $52.49 

Base + Duct Testing + QII 41.15 -0.73 5.05 -1.8% $410.00 $81.19 

Base + R20 Ins. Slab Edge (Outer Wall Foundation) 41.79 -1.37 4.41 -3.4% $400.00 $90.70 

Base + R19 Wall Insulation (Blown in Fiberglass) 41.33 -0.91 4.87 -2.3% $580.00 $119.10 

Base + On Demand @ 82% Ef. 41.27 -0.85 4.93 -2.1% $850.00 $172.41 

Base + R15 Walls 45.20 -4.78 1.00 -11.8% $173.60 $173.60 

Base + R38 Ceiling Insulation 45.31 -4.89 0.89 -12.1% $350.00 $393.26 

Base + U=0.33 / SHGC=.57 43.09 -2.67 3.11 -6.6% $1,580.00 $508.04 

T-24 Run Experimental/Outlyers 

Base + U=0.20 / SHGC=.50 41.88 -1.46 4.32 -3.6% $10,530.00 $2,437.50 

Base + R15 Under Slab Insulation 45.39 -4.97 0.81 -12.3% $0.00 $0.00 

Base + R-5 Fully Insulated Slab (Edge + Under Slab) 40.80 -0.38 5.40 -0.9% $2,209.29 $409.13 

Base + Mini Split Heat Pump                          (50.90 design std.) 42.22 8.68 NA 17.00% $3,000 $346 

Base + 98% Tankless DWH     (experimental) 40.33 0.09 5.87 0.2% $1,000.00 $170.36 

Base + Sanyo CO2 HP DHW and Radiator    (50.13 design std.) 43.54 6.59 NA 13.0% $1,800.00   

Base + 92% FAU 42.22 -1.80 3.98 -4.5% $900.00 $226.13 



($500) $0 $500 $1,000 $1,500 $2,000

HP Space Heater

80% Gas Wall Heater

Blower Door and QII

HP DHW

82 % On-Demand DHW

Drainwater Heat Recovery

Fiberglass Door

Window U .36, SHGC .56

Slab R-5

Wall R-21

Wall R-19

Wall R-15

Ceiling R-49

Ceiling R-38

Ceiling R-30

Annual Utility Savings per Apartment 
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Single Measures vs. Annual Utility Savings At 
Arcata Bay Crossing  



A Project Specific Utility Allowance 
Incorporates Savings Into Financing 

 Housing Authority      PSUA 
1 Bed  $79       $10.00 
2 Bed  $104       $12.16 

Annual Additional Revenue for 29 Apts 
$26,388 

 
Increased Revenue over 15 years 

$395,000 
 

Total Cost of $395,000 loaned at 3% Simple 
Interest over 15 Years 

$574,000 



Going Net Zero On A Budget 



Optimize and Maximize Insulation 

Å9ŀŎƘ ŎƭƛƳŀǘŜ Ƙŀǎ ŀ άǎǿŜŜǘ ǎǇƻǘέ ŦƻǊ ǘƘŜ 
amount of insulation that is effective. At Aster 
Place, the diminishing returns started after R-5 
in the slab, R-19 in the walls and R-30 in the 
roof. 

 



Air Source Heat Pumps for HVAC 

ÅThey use 1/3 of the energy of a gas furnace and 
are the most efficient air conditioners on the 
market 

ÅThey cost $3000 installed, twice as much as a gas 
wall heater, but provide AC and space heating 



Use Air Source Heat Pump Water 
Heaters! 

ÅEqual or less costly to install than on-demand 
hot water heaters.  

ÅMeet the remaining electrical demand with PV 
for net zero design 

 

!h {ƳƛǘƘΩǎ Voltex and 
D9Ωǎ Geospring. 



Windows 
ÅEach climate has the right 

window type for each 
orientation (N,S,E,W), to let 
in heat or block it out. Study 
it. 

ÅThe right window is the 
same price as the wrong 
window 

  Treatment SHGC U-Value Visual Transmission Cost/Window T-24 Compliance kBTU/sq-ft/year  

                  

Milgard Styleline No Grid Glazing     No Grid Glazing       

Vinyl Slider 6110 
Series Clr / Clr 0.63 0.49 0.64 

 $                   
124.00  30.7% 7.52 

  Clr/LOF LowE 0.58 0.39 0.62 
 $                   
130.00  32.4% 6.72 



Roofs 

ÅLight roofs for hot summer climates, dark 
roofs for cool maritime climates 

ÅThe right roof and the wrong roof cost the 
same amount to install 

Chilly Arcata Hot L.A. 



Add Solar  

Each unit has 2000W of PV, installed at 
$1.05/Watt after rebate 



Sean Armstrong 
seanarmstrongpm@gmail.com 

707.502.9513 
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PROJECT  

PROGRAM  

 

Å 20 APARTMENTS TOTAL 

Å COMMUNITY ROOM 

Å KITCHEN 

Å LAUNDRY 

Å 2 OFFICES 

Å GARAGE  

Å REAR YARD 

Å MECHANICAL, ELECTRICAL, TEL/DATA  AND  STORAGE AT BASEMENT LEVEL 

Å TOTAL GROSS SQUARE FOOTAGE = 20,984 

 

STRUCTURE 

 
Å 3 STORIES OVER PARTIAL BASEMENT 

Å TYPE VA ï 2X6 WOOD FRAMING WITH A SLAB ON GRADE AND MAT SLAB FOUNDATIONS 

 

CONSTRUCTION  COST 

 

Å $5.6 MILLION 






