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Outline

• Background

– Drain water heat recovery diagram

– California Climate Zone map

– Prototype buildings

– Hot water draw schedules

• Preliminary cost effectiveness calculations

• Related California code topics 
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DWHR in Equal Flow Configuration
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Sources: DEG/PG&E (left); 

Journal of Light Construction, 

September 2016 (right)



California Title 24 Climate Zones
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Source: CEC, 

http://www.energy.ca.gov/maps

/renewable/building_climate_z

ones.html

http://www.energy.ca.gov/maps/renewable/building_climate_zones.html


California Title 24 Prototype Res. Buildings
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Source: CEC, 2016 ACM Approval Manual

Note: One-story prototype not shown



CBECC-Res Hot Water Draw Schedules
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Source: “California Residential 

Domestic Hot Water Draw Profiles”, 

http://www.bwilcox.com/BEES/referen

ce.html

Total 
[gal/day] % Shower

70.7 (40.1) 29% (49%)

80.9 (49) 29% (51%)

86.8 (54.5) 31% (53%)

99.5 (63) 31% (55%)

Total 
[gal/day] % Shower

51 (26.6) 25% (44%)

57.2 (31.3) 27% (46%)

76.3 (42.5) 28% (48%)

83 (48.9) 30% (51%)

103.8 (62.7) 32% (53%)

95.6 (58.8) 31% (52%)

http://www.bwilcox.com/BEES/reference.html


Annual Gas Savings [therms/yr] (preliminary; 3”ø, 
46.6% effectiveness)
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CZ1 CZ2 CZ3 CZ4 CZ5 CZ6 CZ7 CZ8 CZ9 CZ10 CZ11 CZ12 CZ13 CZ14 CZ15 CZ16
Equal Flow

1BR 17.5 15.7 15.8 15.0 16.2 14.3 14.1 13.6 13.6 13.5 13.6 14.5 13.4 13.8 9.4 17.2
2BR 20.4 18.3 18.4 17.5 18.9 16.6 16.3 15.9 15.8 15.7 15.9 16.9 15.6 16.1 10.9 20.0
3BR 22.9 20.6 20.7 19.6 21.2 18.7 18.4 17.8 17.8 17.6 17.9 19.0 17.5 18.1 12.4 22.5
4BR 26.1 23.4 23.5 22.3 24.1 21.3 20.9 20.3 20.2 20.0 20.4 21.6 19.9 20.6 14.0 25.6
5BR 29.7 26.7 26.9 25.5 27.5 24.3 23.9 23.1 23.1 22.9 23.2 24.7 22.8 23.5 16.0 29.2
MF 60.8 54.5 54.8 52.0 56.2 49.6 48.7 47.3 47.1 44.6 45.3 48.1 44.4 45.9 31.2 57.1

Unequal Flow to WH
1BR 16.3 14.5 14.6 13.8 15.0 13.1 12.9 12.4 12.4 12.3 12.5 13.3 12.2 12.6 8.3 16.0
2BR 19.0 16.9 17.0 16.1 17.5 15.3 15.0 14.5 14.4 14.3 14.5 15.5 14.2 14.7 9.7 18.6
3BR 21.4 19.0 19.1 18.1 19.6 17.2 16.9 16.3 16.3 16.1 16.4 17.5 16.0 16.6 11.0 21.0
4BR 24.3 21.7 21.8 20.6 22.4 19.5 19.2 18.6 18.5 18.3 18.7 19.9 18.3 18.9 12.5 23.9
5BR 27.8 24.8 24.9 23.6 25.6 22.4 21.9 21.2 21.2 21.0 21.4 22.8 20.9 21.7 14.3 27.3
MF 57.3 51.1 51.4 48.6 52.7 46.1 45.3 43.8 43.7 41.3 42.1 44.8 41.1 42.6 28.2 53.8

Unequal Flow to Showers
1BR 11.3 10.4 10.5 10.1 10.7 9.7 9.6 9.3 9.3 9.2 9.3 9.8 9.1 9.3 6.7 11.0
2BR 13.2 12.2 12.3 11.8 12.5 11.3 11.2 10.9 10.9 10.8 10.8 11.4 10.6 10.9 7.8 12.9
3BR 14.9 13.8 13.8 13.3 14.1 12.8 12.6 12.3 12.3 12.1 12.2 12.9 12.0 12.3 8.9 14.5
4BR 17.0 15.7 15.8 15.1 16.1 14.6 14.4 14.0 14.0 13.9 13.9 14.7 13.7 14.1 10.1 16.6
5BR 19.6 18.1 18.2 17.4 18.5 16.8 16.5 16.1 16.1 15.9 16.0 16.9 15.7 16.2 11.6 19.1
MF 40.5 37.3 37.5 35.9 38.2 34.6 34.1 33.3 33.1 31.4 31.6 33.3 31.0 31.9 22.8 37.8



Ratio of Unequal to Equal Savings (preliminary; 
3”ø, 46.6% effectiveness)

CZ1 CZ2 CZ3 CZ4 CZ5 CZ6 CZ7 CZ8 CZ9 CZ10 CZ11 CZ12 CZ13 CZ14 CZ15 CZ16
Unequal Flow to WH / Equal Flow

1BR 93% 92% 92% 92% 93% 92% 92% 91% 91% 91% 91% 92% 91% 92% 89% 93%
2BR 93% 92% 92% 92% 93% 92% 92% 91% 91% 91% 92% 92% 91% 92% 89% 93%
3BR 93% 92% 93% 92% 93% 92% 92% 91% 91% 91% 92% 92% 91% 92% 89% 93%
4BR 93% 93% 93% 92% 93% 92% 92% 92% 92% 91% 92% 92% 92% 92% 89% 93%
5BR 93% 93% 93% 92% 93% 92% 92% 92% 92% 92% 92% 92% 92% 92% 89% 93%
MF 94% 94% 94% 93% 94% 93% 93% 93% 93% 93% 93% 93% 93% 93% 90% 94%

Unequal Flow to Showers / Equal Flow
1BR 65% 66% 66% 67% 66% 68% 68% 69% 69% 69% 68% 67% 68% 68% 71% 64%
2BR 65% 67% 67% 67% 66% 68% 68% 69% 69% 69% 68% 68% 68% 68% 72% 64%
3BR 65% 67% 67% 68% 66% 68% 69% 69% 69% 69% 68% 68% 68% 68% 72% 65%
4BR 65% 67% 67% 68% 67% 69% 69% 69% 69% 69% 68% 68% 69% 68% 72% 65%
5BR 66% 68% 68% 68% 67% 69% 69% 70% 70% 70% 69% 69% 69% 69% 72% 65%
MF 67% 68% 68% 69% 68% 70% 70% 70% 70% 70% 70% 69% 70% 69% 73% 66%
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Example DWHR Piping Diagram for 2-story 
Single-Family (preliminary)
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Example DWHR Piping Diagram for Multifamily 
(preliminary)
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Cost (preliminary)

Item
Prototype 
2700, 3” ø

Prototype 
2700, 2” ø

Prototype 
6960, 3” ø

DWHR size 3"x48" 2"x60" 3"x48"
DWHR Unit Price $400.00 $325.00 $400.00
(60’) of ¾” PEX $55.20 $55.20 $55.20
(8) PEX couplings $5.76 $5.76 $5.76
ABS couplings $3.46 $3.46 $3.46
Labor $108.37 $108.37 $108.37
Plumbing Overhead and Profit $118.13 $118.13 $118.13
Sales Tax @ 8% of materials $37.15 $31.15 $37.15
Location Adjustment Factor markup $43.21 $43.21 $43.21
Total Cost $771.28 $690.28 $771.28
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Benefit/Cost (preliminary; 3”ø, 46.6% 
effectiveness)

CZ1 CZ2 CZ3 CZ4 CZ5 CZ6 CZ7 CZ8 CZ9 CZ10 CZ11 CZ12 CZ13 CZ14 CZ15 CZ16
Equal Flow

1BR 0.78 0.70 0.70 0.67 0.72 0.64 0.62 0.61 0.61 0.60 0.61 0.65 0.60 0.63 0.43 0.77
2BR 0.91 0.82 0.82 0.78 0.84 0.75 0.72 0.71 0.71 0.71 0.72 0.76 0.71 0.73 0.50 0.91
3BR 1.02 0.92 0.93 0.88 0.95 0.84 0.81 0.80 0.80 0.80 0.81 0.86 0.80 0.83 0.57 1.02
4BR 1.16 1.04 1.05 1.00 1.07 0.95 0.92 0.91 0.91 0.90 0.92 0.97 0.90 0.94 0.64 1.15
5BR 1.33 1.20 1.20 1.14 1.23 1.09 1.05 1.04 1.04 1.03 1.05 1.11 1.03 1.07 0.74 1.32
MF 2.71 2.44 2.45 2.33 2.50 2.23 2.15 2.13 2.12 2.02 2.05 2.16 2.01 2.09 1.44 2.58

Unequal Flow to WH
1BR 0.72 0.65 0.65 0.62 0.67 0.59 0.57 0.56 0.56 0.55 0.56 0.60 0.55 0.57 0.38 0.72
2BR 0.85 0.76 0.76 0.72 0.78 0.69 0.66 0.65 0.65 0.65 0.66 0.70 0.65 0.67 0.45 0.84
3BR 0.95 0.85 0.86 0.81 0.88 0.77 0.75 0.74 0.74 0.73 0.74 0.79 0.73 0.76 0.51 0.95
4BR 1.08 0.97 0.97 0.92 0.99 0.88 0.85 0.83 0.83 0.83 0.84 0.89 0.83 0.86 0.58 1.08
5BR 1.24 1.11 1.11 1.06 1.14 1.01 0.97 0.96 0.96 0.95 0.97 1.03 0.95 0.99 0.66 1.24
MF 2.55 2.29 2.29 2.18 2.35 2.07 2.00 1.97 1.97 1.87 1.90 2.02 1.86 1.94 1.30 2.43

Unequal Flow to Showers
1BR 0.50 0.46 0.47 0.45 0.47 0.43 0.42 0.42 0.42 0.41 0.42 0.44 0.41 0.42 0.31 0.49
2BR 0.59 0.55 0.55 0.53 0.56 0.51 0.49 0.49 0.49 0.49 0.49 0.51 0.48 0.50 0.36 0.58
3BR 0.66 0.62 0.62 0.59 0.63 0.57 0.56 0.55 0.55 0.55 0.55 0.58 0.54 0.56 0.41 0.66
4BR 0.76 0.70 0.70 0.68 0.72 0.65 0.63 0.63 0.63 0.62 0.63 0.66 0.62 0.64 0.46 0.75
5BR 0.87 0.81 0.81 0.78 0.83 0.75 0.73 0.73 0.72 0.72 0.72 0.76 0.71 0.73 0.53 0.86
MF 1.80 1.67 1.67 1.61 1.70 1.55 1.51 1.49 1.49 1.42 1.42 1.50 1.40 1.45 1.05 1.70
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DWHR in CPC 2016
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Senate Bill 7
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Thank You

Author Contact: 
bo@negawattconsult.com

(619) 309-4191
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