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UPC Appendix A design values are 5 to 27 times larger 
than the observed peak hot water flow rates in 20 
multifamily buildings:
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UPC Appendix M design values are between 2 and 6 times the observed peak
hot water flow rates



Summary of Detailed Data for the Analyzed Multifamily Buildings 6
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Summary of Detailed Data for the Analyzed Multifamily Buildings 7
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Summary of Fixture Counts for the Analyzed Multifamily Buildings 8



What Else Have We Learned?
1. How do WDC Estimates for the Cold Water Branch Compare 

to Actual Cold Water Flow Rates?

2. What is the Risk of Underestimating the Peak Flow Rate due 
to Short Monitoring Periods?

3. What is the Risk of Underestimating Peak Flow Rates due to 
Longer Logging Intervals?

4. How often were WDC Design Estimates Exceeded?

5. How do Metrics to Assess Peak Water Flows in Multifamily 
Buildings Compare?
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So, What About Hot, Cold and Total?
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So, What About Hot, Cold and Total?
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Estimating the Risk of Underestimating the Peak Flow Rate due to Short Monitoring Periods 
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Estimating the Risk of Underestimating the Peak Flow Rate due to Short Monitoring Periods 
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Conservative Multiplier for Short Monitoring Periods: 1 / (1 - 45%) = 1.82 

Estimating the Risk of Underestimating the Peak Flow Rate due to Short Monitoring Periods 



Adjusted Study Peaks for Possible Underestimation due to Short Monitoring Periods
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Underestimation of Peak Flow Rates due to Longer Logging Intervals 
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Conservative Multiplier for Longer Logging Intervals: 1 / (1 – 27%) = 1.37 



Study Peaks for Possible Underestimation due to Longer Logging Intervals 
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Comparison of Two Metrics to Assess Peak Water Flows in Multifamily Buildings 
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What Have We Learned?
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1. WDC Estimates for the Cold-Water Branch also Exceed Actual 
Cold Water Flow Rates.
 

2. Worst-case Scenarios for Underestimating the Peak Flow Rate 
with Short Monitoring Periods range from 12% to 45%.

3. Worst-case Scenarios for Underestimating Peak Flow Rates 
due to Longer Logging Intervals range from 6% to 27%.

4. WDC Design Estimates were exceeded very rarely in 4 of the 
20 buildings observed.

5. Peak Water Flow Metrics differ, but not enough to impact 
conclusions about Appendix M efficacy.
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Thank you.
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Building H
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