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INTEGRATED BUILDING DESIGN
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ANNUAL ENERGY USE BY CATEGORY
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MONTHLY ENERGY USE BY CATEGORY
Reference Case

MONTHLY ENERGY USE BY CATEGORY
Building Envelope Upgrades
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SUMMARY OF ENERGY SCENARIOS
(Units in kBtu)

Reference Final Bldg
USE CATEGORY Case 1 Step Up Envelope
ELECTRIC
HEAT
DHW
SPACE

S/T HEAT
TOTAL

REDUCTION AMOUNT

% REDUCTION

TOTAL REDUCTION AMOUNT

CUMM TOTAL % REDUCTION

TOTAL ENERGY USE
Strategies Applied Cummulatively

Bldg Envel 1 Step

Bldg Envelope Upgrades:

HE HVAC Lights

100
Annual Energy Use, MMBtu




USE CATEGORY
ELECTRIC

HEAT
DHW
SPACE
SIT HEAT

TOTAL

REDUCTION AMOUNT

% REDUCTION

TOTAL REDUCTION AMOUNT
CUMM TOTAL % REDUCTION

USE CATEGORY

TOTAL BTU'S SAVED
BTU/GALLON (PROPANE)
BOILER EFFICIENCY, Assumed
ACTUAL BTUs/GAL

# GALLONS SAVED/YR
SAVINGS AT $3/GAL

SAVINGS AT $5/Gal

SUMMARY OF ENERGY SCENARIOS
(Units in kBtu)

Reference
Case
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Reference
Case

Final Bldg Passive Solar HE HVAC
1 Step Up Envelope Solar DHW & Lights
9$DAI 9:D 9%A 9$AD9 SIE
Az $A: A: DsA: DSA:
A $ DSAD DAL : SEE
E $A:z: 2 9ES 9 9§ 9: $ :E
159 DD$ :A DD A :DIDIE 9% E
E§ ESIA AD 951 942
H . 9L L oL EL
E$ 114,980 120,599 134,527 138,008
H . 63% 67% 74% 76%
SUMMARY OF ENERGY SCENARIO ECONOMIC BENEFITS
Final Bldg Passive Solar HE HVAC
1 Step Up Envelope Solar DHW & Lights
ES  $ID SALIS:: 9:%A ES: 1D 9§ ESI
1 1 s s
AL AL AL AL
ES ES$ ES$ ES
$ 9 Az SE SEDA
$ 3,338 § 4,411 4,627 $ 5161 § 5,294
$ 5,564 $ 7,352 § 77111 $ 8,602 $ 8,824
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HEATING SYSTEM SCHEMATIC
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SUMMARY OF SUPPLY & DEMAND

Avg Slab
Supply Demand Over/(Umder) Slab Capacity Energy Needed Temp
Jan 2,415,136 7,018,000 (4,602,864) 2,843,999 (1,758,865) 106.18
Feb 3,241,370 5,065,000 (1,823,630) - (1,823,630) 90.00
Mar 4,914,380 2,330,000 2,584,380 - -
Apr 5,802,372 1,256,000 4,546,372 - - 90.00
May 7,113,235 993,000 6,120,235 - - 90.00
Jun 7,461,300 3,011,000 4,450,300 4,450,300 - 115.33
Jul 7,681,974 3,040,300 4,641,674 9,091,974 - 141.74
Aug 6,728,736 3,895,000 2,833,736 11,925,710 - 157.87
Sep 5,131,824 4,666,000 465,824 12,391,534 - 160.52
Oct 3,688,789 4,794,000 (1,105,211) 11,286,323 - 154.23
Nov 2,213,196 4,957,000 (2,743,804) 8,542,519 - 138.61
Dec 1,910,480 7,609,000 (5.698,520) 2,843,999 - 106.18
58,302,792 48,634,300 9,668,492 (3,582,496)
Energy Used, kwh - (1,049.67)
Jcost $ 132.26




HEATING & DHW SUPPLY AND DEMAND







HEATIMNG 8YSTEM SCHEMATIC

Arcal E ey




SUMMARY OF SUPPLY & DEMAND

Supply Demand Over/(Umder)  Slab Capacity Energy Needed| Mass Temp

Jan 3,013,312 7,839,000 (4,825,688) 90,111 (4,735,578)

Feb 4,044,186 5,369,000 (1,324,814) - (1,324,814)
Mar 6,131,564 3,870,000 2,261,564 - - 80
Apr 7,239,492 3,880,000 3,359,492 3,359,492 - 105
May 8,875,027 3,954,000 4,921,027 8,280,519 - 143
Jun 9,309,300 4,045,000 5,264,300 10,912,669 - 163
Jul 9,584,630 4,133,000 5,451,630 10,912,669 - 163
Aug 8,395,296 4,619,000 3,776,296 10,912,669 - 163
Sep 6,402,864 5,388,000 1,014,864 10,912,669 - 163
Oct 4,602,421 5,655,000 (1,052,579) 9,860,090 - 155
Nov 2,761,356 5,738,000 (2,976,644) 6,883,446 - 132
Dec 2,383,664 9,177,000 (6.793.336) 90,111 - 81

72,743,112 63,667,000 9,076,112 72,214,446 (6,060,392)

kwh Used (1,776)

Jcost $ 21308
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HEATING & DHW SUPPLY AND DEMAND
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S LEARNED ABOUT SAND ...
AGE - -

articularly between the mass and the house
“higher temps are needed, be able to store them
PROOFING AND DRAINAGE IS CRITICAL
side and Out
RAGLEOUTSIDE WATERPROOFING AND INSULATING WILL ENHANCE
— = Thermal Lag, Blanket Effect
=% | ARGER WATER TANKS WITH SEPARATE COMPARTMENTS ENHANCE
EFFICIENCIES
= 2k Gallons not too much
CONTROLS NEED TO BE NO-BRAINERS FOR THE CUSTOMER’S BENEFIT
SAND IS GOOD/WATER IS BETTER?
— (But that's for another day...)




OW Loads (Integrated Building Design)
Ow Temperature Water (Radiant Heat Distribution)

\EWABLE CHOICES
The least expensive changes occur first with conservation

¢ PROFESSIONAL COLLABORATION IS KEY!
_ o RELIABILITY, CREDIBILITY AND PROFESSIONAL INTEGRITY
— Keys to the industry’s success!
— We don't want to repeat the agonies of the 1975-1985 era!

e INTEGRATED BUILDING DESIGN IS OUR FUTURE AND OUR
RESPONSIBILTY

~ Be the change you wish to see in
the world...

-Gandhi




