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Modeling Exercise

Fi A [ [P - D [ E [F] G R — - 1
1 |Heat Loss Calculator This = a simpka spreadshaet calculaton o esimate annual enargy use far heating for a house - ot 8 substtute for hourly simuatian
2 [User inputs go into cells with yellow fill ] —/1
3 Design Temperature Difference 74
4 Gross Heated Floor Area 2160
5 |RVALUES Heating Degree Days base 70 BE23
6 |[Wall R Value 40,00 Flat Ceiling R Value Frostwall (heated) R value 0.00
7 |Floor over unheated space R Value Skylight R Value Basement Wall B Value 30.00
8 [Window R Value 5.50 Opaque Door R Valua Underslab R Value 20.00
9 | Sloped Ceiling R Value 60.00 Glass Door R Value 5.50
10 |Floor over outdoors R Value
11
12 |ELEMENT AREA Al Heat loss BTUMhour Component Design Heat Loss, BT Whour
13 |Wall 2116 52.9 3915 Wall 3915 2%
14 | Floor over ouldoors r 1] 0.0 1 Roel 1332 8%
15 |Window 290 52.T 3202 Window 3202 22%
16 | Sloped Ceiling 1080 18.0 1332 Doors 565 3%
17 |Flat Ceiling of 0.0 a Basemant 2244 13%
18 |Skylight r af 0.0 0 Infiltration 4214  24%
19 |Opaque Door af 0.0 1] Ventilation 1499 B%
20 | Glass Door 42 TE 565 17670
21 |Floor over basemeant r [i]4 aof 1
22 | Basement wall above grade F 0.0 0
23 | Design Heat Loss by Component
24 PERIMETER
25 | Slab on grade (heated space) r [1] 0.0 0 4500
26 | Basement Wall (heated space) 120 30.3 2244
27 |Basement fraction of lemperature difference 4000
28 | INFILTRATION Wolunme ACH Equiv. AU CFM average air leakage
29 23787 [Iky 13.2 4214 12 1500
30 | Ventilation CFM
31 r 75 20.3 1489 000
32
33 | AL Conduction to outdoors only 158 CFM50Yshel sf 0.050 2500
34 | Al Conduction ko basement anly a Shell 112 5273
=50 AU Total to outdoors 238 Blower door CFMS0 264 2000
36 |Design Heat Loss, BTUIHF r 17446 Elactric use, KWhimaonth
37 |Design Heat Loss. kW 5.1 Electric use, k\Wh/year 4800 1500
38 |Design Heat Loss/M2, BTU/Hr2 B DHW use, BTU/year 5.1E+D6
39 DHW use. kWhiyear 14895 1000
40 | Gross annual heat lead, BTU/vear J.TTE+OT DHW use, galsLPGiyear 56
41 |Nelannual heat load, BTUfyear 1.26E+07 500
42 | Nel annual heat load, kWh 3B06 Total nel thermal use, BT Wyear 1.BE+07
43 | Additonal healing load fram HPWH BE2 Total glectric usage heal pump plus household B,126 o
44 |COP of heat purmp | 2_5| | KW PV required for ZNEH Enﬁl wall Roof Window Hasemer't Lnﬁltratlen \.‘er'ulatlen
45 | Nel annual heal load, KWh, wheal pump 1478
46 | Net annual heallHPWH load, KWh, wiheal purmp 353
47 1831
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Assumptions

Concord, NH weather and insolation

24°x36’° 2-1/2 story house, full basement, unshaded facing south,
some shading on east and west

Windows/doors - 221 ft2 S; 51 ft2 N; 30 ft2 E and W
Windows/doors 70% glazed area; SHGC 0.585

No cooling loads modeled

Ventilation 75 CFM at 75% effectiveness

DHW with HPWH COP 2.5; 45 gpd; 2 kWh/day standby loss
DHW energy taken from the house added to DHW load
House heated with heat pump COP 2.5

Plug/light/ appliances 400 kwh/month, 50% offsets heat load
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11 Cases

Wall R Basement R Roof R Window/Door R CEM50/ft2
Code 15 10 40 3.2 0.19
1 15 10 40
2 40 5.5 0.05
3 20 40 5.5 0.05
4 40 40 5.5 0.05
5 40 30 5.5 0.05
6 40 30 60 0.05
7 40 30 60
8 40 30 60 0.025
9 30 60 7.0 0.025
10 60 30 7.0 0.025
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Code

Design Heat Loss, BTU/hour 42,364
Annual Heating Consumption, kWh 5,731
Annual Total Energy, kWh 12,378

Design Heat Loss by Component
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Case 1

Design Heat Loss, BTU/hour 27,354
Annual Heating Consumption, kWh 4,002
Annual Total Energy, kWh 10,650

Design Heat Loss by Component

s

Wiaill Rzof Windaw Doars Sasement Infiltration  Wentilabon
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Case 2

Design Heat Loss, BTU/hour 20,442
Annual Heating Consumption, kWh 2,156

Annual Total Energy, kWh 8,804

Design Heat Loss by Component
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Cases — Design Heat Loss

6000
Design Heat Loss by Component, BTU/hr
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Cases — Annual Heating/Total Energy

10,000

8 804 Annual Loads by Case, kWh
9,000 !
8,000

2,156 1817 n B ng: | | 7,421
7.000 ’ ’ 1,143 863 774
6,000

7.0 68 66 65 63 64 62 60 59 KWPV
5,000
1000 L4800 4800 4800 4800 4800 4800 4800 4800 4,800

Plug/Lights/Appliances
3,000 g/L19 PP
2,000
DHW
1,000 1—1,847 1,847 1,847 1,847 1,847 1,847 1,847 1,847 1,847
0 T T T T T T T T

2 3 4 5 6 7 8 9 10
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Time Constant -10 Hour coast down
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Time Constant — coast down to 50F

40.0

35.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

Hours to drop to 50F, 70F T;,, 20F T, va5g *380
+335
+31.4
- 294
v 27.7
wor g * 267
* 240
¥17.9
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70%

/ero Energy...

% of Annual Load Served Onsite by PV + Batteries vs. % Heat Load

™ 94%

™ 89%

™ 85%

- 75%

30.0% 22.5% 15.0% 7.5% 0.0%
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architecture
building
renovations
interiors

fine woodwork

green energy

Thank You

Marc Rosenbaum, P.E.
South Mountain Company tll
West Tisbury, MA sou

508 693.4850

mountamn

C OMUPANY

DESIGNING + BUILDING FOR THE FUTURE SINCE 1975

And a good one, too. Find out about our employee-owned company and
our commitment to collaboration with our clients and community at

www.southmountain.com



