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Experience is what you get...

...when you don’t get what you wanted.
--Dan Stanford



HVAC Investigation Setup
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Lesson Learned: Careful with thermostats

Top of communicating thermostat: +9 degrees
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What are the yellow spikes?
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Without data, you're just another person with
an opinion.

--W. Edwards Deming






Data & Diagnosis

Chart 1 I

A B C D E F G
1 Date Time ~ Indoor AirTem ~ m RH | ~ |Indoor Air Dey ~ Outdoor Air Te rature ~ TWindow Mullion Temperature ~ LR Temperat M
2 1/14/05 2:18 PM @ 38.5 44.56 @ 55.28 @
3 1/14/05 2:28 PM . 37.8 44 .1 . 54.58 .
4 1/14/05 2:38 PM 70.39 35.8 42.06 53.89 54.58 70.39
5 1/14/05 2:48 PM 71.08 37.8 44 .1 48.25 53.89 71.08
6 1/14/05 2:58 PM 71.08 38.7 44 .68 46.1 53.19 71.08
7 1/14/05 3:08 PM 71.08 38.8 44.78 44 .65 53.19 71.08
8 1/14/05 3:18 PM 71.08 39 449 43 92 53.19 71.08
9 1/14/05 3:28 PM 71.08 39.3 45.1 43.19 52.49 71.08
10 1/14/05 3:38 PM 71.08 39.2 45 43.19 52.49 71.08
11 1/14/05 3:48 PM 71.08 39.3 45.1 43.19 51.79 71.08
12 1/14/05 3:58 PM 71.08 39.5 45.22 43.19 51.79 71.08
13 1/14/05 4:08 PM 71.08 39.8 45.42 42.46 51.79 71.08
14 1/14/05 4:18 PM 71.08 39.9 45.52 41.72 51.08 71.08
15 1/14/05 4:28 PM 71.08 39.8 45.42 41.72 50.38 71.08
16 1/14/05 4:38 PM 71.08 39.9 45.52 40.97 50.38 71.08
17 1/14/05 4:48 PM 71.08 39.9 45.52 40.97 49.67 71.08
18 1/14/05 4:58 PM 71.08 39.9 45.52 40.23 49.67 71.08
19 1/14/05 5:08 PM 71.08 40.1 45.62 40.23 48.96 71.08
20 1/14/05 5:18 PM 71.08 40.3 45.72 39.48 48.96 71.08
21 1/14/05 5:28 PM 70.39 40 44.98 39.48 48.25 71.08
22 1/14/05 5:38 PM 70.39 40.2 45.08 39.48 47.53 71.08
23 1/14/05 5:48 PM 70.39 40 44.98 38.72 47.53 70.39
24 1/14/05 5:58 PM 70.39 40 44.98 38.72 46.82 70.39
25 1/14/05 6:08 PM 70.39 40.2 45.08 38.72 46.82 70.39




Windows 1/14/05--1/17/05
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Results

Simple view, only most relevant info
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“The whole story”

Good for some people, not simple

——LR Temperature
——LRRH
LR Dew Point
Outdoor Temperature

—— Window Frame Temperature




Lessons Learned

Start & keep together, as QA for sensors

Format results for audience. Use spreadsheet.









Dew point or RH?

White oak, 80°F
Black walnut, 34°F

» Sitka spruce, T6—86°F

= Yellow birch, T5-85"F

. Ash, T6°F
Mahogany (African), 82°F
Longleaf pine (2.4% resin), 85°F
Longleaf pine {25.0% resin), 85°F

—4— Reported average
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80
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Figure 4. EMC data from Dunlap (1919).
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Data & Diagnostics

1 Attic RH

1 Attic temp

3 Sheathing Temp

6 Outdoor Temp
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Setup:
Sensors at
thermostats
Interval

Outdoor temp




Data & Diagnostics
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Logging thermostats

furnace check

gas heat:

indoor airflow CFM:
leaving air temperature:
inducer RPM:

blower RPM:

static pressure:
furnace check:




Is there such thing as too much data?
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66 state readings @ 15 second intervals
177,000 lines/month

This data set is too large for the Excel grid. If you save this workbook, you'll lose data that wasn't loaded.

75 seconds to open file




Dan Rockwell @l eaders... - 6h
| asked John Maxwell what he
learned from success & he said,

Mot as much as | learned from
fallure.
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