APPENDIX C
Measured Data From Each Test Site

Summary for all tests : page C-2
Detailed data for each site page C-5
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TABLE C-1
Summary of Measured Data From Each Site

C:\gpro\wgl\tstat.wgl Thermostat Cycling Data as of: 5/7/91 Range: al,.od4
Test Avg Avg  N=4*Nmax*X*(1-X) Tavg = a0 + al*X

House Duration Avg Avg Avg Run Temp RH Std Std
Name Type Jhrs  Temp,F RH,% Time,% Dbnd,F Dbnd,% Nmax Dev al al Dev
1 Raustad Block 34.85 76.62 56.48 61.89% 2.93 1.17 3.38 0.1148 74.00 4.29 0.280
2 Henderson Block 58.15 80.70 54.27 19.30% 3.18 3.32 0.99 0.0649 80.59 0.72 0.220
3 Rudd Block 109.23 77.47 53.05 22 .86% 4.02 3.10 1.75 0.1409 76.80 2.86 0.320
4 Marvin Block 11.33 76.91 54 .55 43,95% 1.66 1.19 4,07 0.2561 75.35 3.56 0.280
5 Holder Block 13.17 82.14 49,60 31.35% 3.04 1.05 2.87 0.0451 81.81 1.05 0.050
6 Sherwin Block 110.05 79.83 66.37 32.07% 0.76 1.34 3.33 0.3244 79.61 0.91 0.620
7 Parker Block 91.37 79.94 60.65 27.08% 4.86 1.06 2.37 0.4341 B0.44 -2.06 0.780
8 Shirey Apt 45,20 81.95 63.33 37.08% 0.88 0.35 2.46 0.2394 80.58 3.71 0.400
9 Redmond Block 89.27 76.66 47.97 50.00% 1.92 1.49 2.37 0.5660 76.19 0.9 1.420
10 Faireyl Frame 65.28 77.40 58.46 43.88% 1.64 1.54 2.46 0.1010 76.16 2.82 0.660
11 Fairey2 Frame 69.49 77.77 54.85 51.44% 1.58 1.43 2.46 0.1240 76.33 2.86 0.390
12 Kettles Frame 70.42 73.59 49.80 62.29% 3.22 0.91 2.61 0.0850 70.97 4.29 0.300
13 Melody Block 125.30 77.65 56.45 27.41% 1.33 1.59 2.8 0.1860 77.03 2.15 1.040
14 Dhere Block 48.23 81.66 59.89 31.36% 0.80 1.06 3.33 0.2770 80.64 2.11 0.830
15 Dutton Frame 48.2 74.69 70.03 51.10% 1.85 7.29° 2.20 0.1588 73,50 2.38 0.440
16 Dernier Block 45.27 78.92 63.53 63.52% 2.36 1.16 2.58 0.1309 77.37 2.39 0.280
17 Vieiral Block 57.40 76.27 56.77 48.45% 6.71 4.15 0.15 0.0510 78.02 -3.82 0.350
18 Vieira2 Block 71.33 76.82 55.43 39.85% 2.95 0.45 1.74  0,1065 75.47 3.37 0.160
19 Dummer Block 70.37 78.41 41.36 62.14% 1.03 0.7 3.64 0.1408 75.70 4.43 0.140
20 Raustad2 Block 46.74 79.01 54 .90 49.89% 2.20 1.42 3.74 0.2001 76.13 5.78 0.240
21 Goulet Block 78.08 78.17 55.93 33.26% 1.25 2.88 2.94 0.1897 77.37 2.42 0.290
22 Cummings3 Block 56.95 76.98 50.13 43.14% 2.75 2.38 1.23 0.0806 76.57 0.91 0.270
23 Cummings2 Block 22.16 79.45 49,58 39.29% 2.59 2.14 1.16 0.0649 78.99 1.16 0.130
24 Cummingsl Block 22.52 79.56 50.30 38.14% 2.57 2.4 1.52  0.1037 79.13 1.08 0.260
25 Mellor Frame 69.58 78,59 60.73 25.67% 2.4 0.25 1.18 0.3972 78.81 -0.71 0.150
26 Walker Block 28.79 79.33 47.89 40.31% 1.9 3.61 1.71 0.1228 78.23 2.72 0.110
27 Kalaghchy Frame 58.05 76.94 50.78 36.25% 2.36 1.72 3.36 0.2713 77.20 -0.69 0.160
28 Shirey2 Apt 80,98 80.89 55.46 23.82% 1.13 1.26 2.44 0.2300 80.00 3.72 0.500
29 Kannan Apt 95.77 76.79 59.45 35.95% 2.43 2.71 3.48 0.2558 74.44 6.57 0.540
30 Yarosh2 Block 37.4 77.42 63.38 31.42%. 1.78 1.38 4.03 0.3796 76.76 2.09 1.070
Averages 61.03 78.28 55.71 0.40 2.33 1.88 2.48 0.1947 77.34 2.13 0.415
Std Dev 28.30 2.00 6.11 0.12 1.23 1.39 0.96 0.1245 2.41 2.14 0.312
Minimum 11.33 73.59 41.36 0.193 0.76 0.25 0.15 0.0451 70.97 -3.82 0.050
Max imum 125.3 8z.14 70.03 0.6352 6.71 7.29 4.07 0.5660 81.81 6.57 1.420
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TABLE C-1 (cont.)
Summary of Measured Data From Each Site

C:\gpro\wgl\tstat.wql 5/7/91 Range: pl..aed4

Ton= b0+b1*X Toff= cO+cl*X RHavg = d0 + d1*X Tlon = e0/(1-x) T2on=(f0+f1*x)/(1-x)
Std Std Std Std alpha Std
b0 bl Dev ol(] cl Dev do dl Dev el Dev fo fl f1/f0 Dev
1 Raustad 75.05 5.25 0.37 71.47 6.43 0.40 53.51 5.06 1.15 4.52 0.959 3.70 1.26 0.34 0.790
2 Henderson 81.26 2.24 0.58 78.08 2.26 0.30 56.79 -15.90 2.57 15.66 3.182 14.07 3.44 0.24 3.047
3 Rudd 77.37 5.82 0.50 73.31 5.98 0.34 52.88 -0.43 1.6 8.63 0.965 9.45 -2.29 -0.24 0.851
4 Marvin 75.93 3.92 0.29 74.05 4.42 0.43 54.84 -0.71 0.88 3.68 0.497 4.02 -0.68 -0.17 0.479
5 Holder 81.92 4.24 0.09 79.60 2.22 0.21 52.97 -10.93 0.71 5.22 0.192 5.27 -0.10 -0.02 0.192
6 Sherwin 80.02 0.75 0.66 78.97 1.5 0.60 66.94 -1.39 2.77 4.54 0.864 4,68 -0.28 -0.06 0.861
7 Parker 81.29 0.83 0.69 76.10 2.39 0.91 59.92 1.00 1.84 6.61 2.710 6.68 -0.12 -0.02 2.720
8 Shirey 80.72 4.47 0.56 80.23 3.46 0.40 62.86 1.27 1.12 6.12 1.006 5.90 0.58 0.10 1.007
9 Redmond 76.81 1.46 1.53 74.72 1.83 1.36 49.32 -2.53 ?2.42 7.51 8.270 5.75 2.74 0.48 8.190
10 Faireyl 76.73 3.34 0.60 74.93 3.71 0.75 59.49 -2.18 1.48 6.25 0.842 5.24 1.90 0.36 0.601
11 Fairey2 76.73 3.66 0.34 75.00 3.96 0.50 56.%92 -4.11 1.29 6.55 1.520 4.90 2.51 0.51 0.983
12 Kettles 71.12 7.16 0.48 68,49 6.15 0.29 47,96 2.94 0.50 5.84 2.010 5.10 1.07 0.21 1.960
13 Melody 77.55 2.31 1.04 76.13 2.6 1.10 56.94 -4.33 2.54 5.44 0.820 5.13 0.72 0.14 0.791
14 Dhere 80.96 2.04 0.63 79.97 2.44 0.70 58.85 1.31 2.18 4.76 1.070 3.49 2.17 0.62 0.778
15 Dutton 74.40 2.29 0.55 72.37 2.68 0.57 78.52 -17.11 3.79 7.30 2.186 6.18 1.76 0.28 2.000
16 Dernier 78.10 3.22 0.36 75.82 3.07 0.40 66.01 -3.66 2.65 5.05 1.180 5.28 1.20 0.23 1.043
17 Vieiral 79.54 0.14 0.36 71.69 2.47 0.35 58.17 -2.91 0.55 111.12 113.787 161.36 -90.87 -0.56 121.552
18 Vieira2 76.11 4.86 0.17 72.65 6.08 0.26 56.08 -1.77 0.98 8.69 1.128 8.30 0.84 0.10 1.118
19 Dummer 76.22 4.30 0.16 74.82 4.97 0.20 40.80 1.20 1.45 4.25 0.560 3.60 0.99 0.28 0.390
20 Raustad? 76.91 6.34 p0.25 73.95 7.93 0.41 52.13 5.42 1.87 4.20 0.569 3.55 0.99 0.28 0.345
21 Goulet 77.81 2.6B 0.32 76.73 2.19 0.30 57.74 -5.49 1.12 5.26 0.869 4.27 1.98 0.46 0.514
22 Cummings3 77.10 2.56 0.21 74.38 2.49 0.58 51.02 -2.09 0.86 12.2 1.811 12.75 -1.00 -0.08 1.791
23 Cummings2 79.49 2.62 0.09 76.93 2.55 0.35 51.44 -4.68 0.45 13 1.945 13.16 -0.28 -0.02 1.992
24 Cummingsl 79.44 3.05 0.16 77.30 1.97 0.50 51.45 -2.94 0.67 9.89 1.270 10.57 -1.42 -0.13 1.231
25 Mellor 79.34 0.54 0.26 77.10 0.04 0.27 62.50 -6.13 1.11 13.84 6.757 13.87 -0.08 -0.00 6.830
26 Walker 78.51 4.14 0.18 76.99 3.09 0.21 45.56 5.84 1.66 8.88 1.283 8.35 1.12 0.13 1.271
27 Kalaghchy 77.59 0.5% 0.21 75.51 -0.08 0.24 52.17 -3.82 1.10 4.58 0.978 4.66 -0.13 -0.03 0.980
28 Shirey2 80.26 4.52 0.62 79.47 3.27 0.41 55.99 -2.33 1.19 6.59 2.888 4.20 7.16 1.70 2.411
29 Kannan 75.09 7.47 0.61 72.28 8.51 0.60 57.72 6.01 2.89 4.36 0.591 4.05 0.70 0.17 0.570
30 Yarosh2 77.00 3.26 1.08 75.31 3.0t 1.20 64.21 -2.77 1.77 3.75 0.686 4.00 -0.64 -0.16 0.679

Averages 77.88 3.34 0.47 75.48 3.45 0.50 56.39 -2.27 1.58 10.51 5.45 11.72 -2.16 0.17 5.599
Std Dev 2.36 1.89 0.3z 2.75 2.02 0.29 7.07 5.34 0.82 18.93 20.19 27.97 16.56 0.38 21.602
Minimm 71.12 0.14 0.09 68.49 -0.08 0.2 40.8 -17.11 0.45 3.68 0.192 3.49 -90.87 -0.56 0.192
Maximum 81.92 7.47 1.53 80.23 8.51 1.36 78.52 6.01 3.79 111.12 113.787 161.36 7.16 1.70 121.552
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TABLE C-1 (cont.)
Summary of Measured Data From Fach Site

C:\gpro\wgl\tstat.wql Thermostat Cycling Data as of: 5/7/91 Range: agl..ard4
Floor No of AC Wall: Age of Avg Avg Solar
Area People Size sqft/ In, Out House Ambient Amb Dew- radiation
Name Ft2 A C Tons tons or Gar Years Temp ,F  Point ,F w/m2

1 Raustad 1350 2 0 2.5 540.0 I 26 83.13 71.74  403.58
2 Henderson 1450 2 0 2.5 580.0 I 28 17.62 61.47 256.79
3 Rudd 1200 2 0 2 600.0 I 28 80.16 66.73  234.46
4 Marvin 2250 2 0 3.5 642.9 G 22 78.28 69.40 6.54
5 Holder 1200 3 1 3 400.0 [ 30 80.76 70.80 49.90
6 Sherwin 1800 4 o0 3 600.0 I 30 79.32 67.94 175.10

7 Parker 1200 2 o0 2 600.0 ¢ 33 79.90 69.23 250.11
8 Shirey 616 2 0 1.5 410.7 I 2.5 82.18 70.52 277.54
9 Redmond 2200 2 0O 3.5 628.6 I 28 82.11 69.33 220.98
10 Faireyl 2700 5 ¢ 4 675.0 I 1 84.71 69.82 302.68
11 Fairey? 2700 5 © 4 675.0 1 1 81.74 69.62 218.92
12 Kettles 1980 2 2 2.5 792.0 I 2.5 83.25 69.04 286.13
13 Melody 1600 2 © 3 533.3 I 3 80.64 67.15 245.05
14 Dhere 1200 2 0 2.5 480.0 I 30 83.02 69.83 261,33
15 Dutton 1200 2 5 2.5 480.0 1 2 79.16 68.18 21.80
16 Dernier 1080 2 2 2 540.0 I 35 82.57 68.13 274.80
17 Vieiral 1460 2 1 2.5 584.0 G 23 82.40 68.72 306.10
18 Vieira2 1460 2 1 2.5 584.0 G 23 81.94 68.04 254,63
19 Duwmer 2000 2 2 3.5 571.4 I 25 82.09 66.81 250.84
20 Raustad? 1350 2 o 2.5 540.0 1 26 81.38 203.75
21 Goulet 1800 2 o0 3 600.0 G 1 83.44 307.58
22 Cummings3 1650 2 2 3 550.0 0 28 81.13 65.12 178.20
23 Cummings2 1650 2 2 3 550.0 0 28 82.37 64.61 263.13
24 Cummingsl 1650 2 2 3 550.0 0 28 83.27 66.77 284.00
25 Mellor 1764 2 0 3 588.0 G 3 80.43 62.28 175.93
26 Walker 1200 2 1 3 400.0 I 30 83.88 66.43 178.70
27 Kalaghchy 1600 2 0D 3 533.3 1 4 80.90 62.55 180.29
28 Shirey? 616 2 0 1.5 410.7 1 2.5 80.65 61.23 173.25
29 Kannan 80 3 0 1.5 533.3 1 5 79.70 62.05 176.54
30 Yarosh2 225 2 0O 3.5 642.9 G 22 78.63 61.60 101.20
Averages 1565.9 2.3 0.7 2.75 560.5 0.00 18.4 81.36 66.97 217.33
Std Dev 516.5 0.8 1.1 0.66 85.6 0.00 12.4 1.73 3.10 B5.68
Minimum 616 2 0 1.5 400.0 0 1 77.62 61.23 6.54
Maximum 2700 5 5 4 792.0 0 35 84.71 71.74 403.58
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Detailed Data For Each Site

Jest

Raustadl
Henderson
Rudd
Yaroshl
Holder
Sherwin
Parker
Shirey
Redmond
Faireyl
Fairey2
Kettles
Melody
Dhere
Dutton
Dernier
Vieiral
Vieira2
Dummer
Raustad?2
Goulet
Cummings3
Cummings?2
Cummingsl
Mellor
Walker
Kalaghchy
Shirey?2
Kannan
Yarosh?2
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N (CYCLES/HR)

TEMP (*F) DEAD BAND (°F)

TEMP (*F)

PLOT 1: CYCLING
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THERMOSTAT DATA:
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SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCATI ON: RAUSTAD
START BATE: &8/ 9 OR 180 TIME: B: 0: 35 JULEAN HR: 3824, 01
END DATE: 6/10 OR 181 TIME: 17:58: S JULEAN HR: 3857. 93
ELAPSED TI ME: 33. 93
TOTAL ON OFF
AVERAGE TEMP (DEG F) 76. 81 78, 89 76, 49
AVERAGE PRH (X) S56. 52 56. 88 55. 98
HOURS 33.93 20. 84 13. 08
% HOURS 81, 42 3a8. 58
SELECTED DATA RANGE:
STARTI NG 180. 8. ( 3824, 000)
ENDI NG 181, 14, ( 3854, 000)

RAUSTAD
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DAILY |Jlg FILES: A.B.C...

RUNTIME FRACTION
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N (CYCLES/HR)

TEMP (°F) DEAD BAND (°F)

TEMP (*F)

[=3

PLOT 1: CYCLING
2
9 -
1 -~ [ L ]
1 % "
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[ ] .
L

5 —

i N = 4090 « (( X+ (1-X))

o = 0.084887

O T T 4 T T T T

0 0.25 0.5 0.75

X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE

' s
R _: " Avtkvt OEAD BAND = 3,18 F (ON=OFF) - .
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THERMOSTAT DATA:

0.75

PLOT 2: L.

70

— 1, = 15.86 7(1 - %) T
. 0 = 3.182154 /
meet, = (14.07 + 3.44 = X) /(1 =1k
60 o = 3.04734 /
1 Curve fits for: X < 0.9

t.. (minutes)

l D L ‘ L 'l T l L
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI OnN: HENOERSON
START DATE:; 8/11 OR 162 TrME: 21:17:18 JULEAN MR 3888, 29
END DATE: 8/14 OR 185 TIME: 7:28:20 JULEAN HR: 3943. 4a
ELAPSED TI ME: 58 15
TOTAL ON OFF
AUER_AGE TEMP (DEC F) 80. 70 80, 20 B8Q. 81
AVERACE RH (%) 54. 27 49. 89 55, 32
HOURS 58,15 11,22 48, 93
X HOURS 19. 30 B8Q. 70
EOF
EOF
EOF
EOF
EOF
EOF

HENDERSON
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DEAD BAND (% RH) RUNTIME FRACTION RUNTIME FRACTION
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PLOT 4: RUN TIME PROFILES
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THERMOSTAT DATA:
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PLOT 5: ERROR ANALYSIS
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N (CYCLES/HR)

TEMP (*F) DEAD BAND (°F)

TEUP (*F)

PLOT 1: CYCLING

N = 4 & 1.75 « ( X =« { 1=% ))

o = 0.14C929

T | T T
0.25 0.5
X (RUNTIME FRACTION)

' I
0.75

PLOT 3: TEMPERATURE

s dalaladsls
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THERMOSTAT DATA:

-

PLOT 2: .
W T =TT =5
o - 0.9652268
et = (9.45 + =2.29 « X)/( J- X
25 4 e = 0.851079 /
Curve fits for: ¥ < 0.9 //
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SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCATI ON: RLOD

START DATE: 8/14 OR 185 TIME: 18:57; 40 JULEAN HR: 3954. 98
END DATE: 8/19 OR 170 TIME: B:1%1:18 JULEAN HR; 4084, 19
ELAPSED TI ME: 109. 23

TOTAL ON OFF

AVERAGE TEWMP (DEG F) 77. 47 78, 87 77.7M

AVERAGE RW (%) 53.08 51,97 3. 37

HOURS 109. 23 24. 97 84,25

X HOURS 22, 88 77.14
EOF
EOF
EOF
EOF
EOF
EOF

RUDD
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (S RH)

RH (3)

RH (3)

0.4

0.2

PLOT 4: RUN TIME PROFILES

DAILY PROFILES: A,B.C,..

] COMPOSITE PROFILE  (AVG: G.225) T
'UUUU?vmwn?m.”D””H”H,HH””'
0 s 10 13 20 23
HOUR OF DAY (EOT)
PLOT 6: HUMIDITY
4 AVERAGE DEAD BAND (RH)m 3.1 % (ON=OFF) [
j . [
1 - -
[ ] L ]
IR e T -
L 'I Ll 'l T l T
° 0.28 . 0.7 '
-: . " ' . [ "e :_
— .- -
= ? OB = x (e=1.19) -
-] == RHam 33.47 <+ 0.39 = x (o=2.31) -
L] l Ll 'l L] l Ll
[ 0.28 Y .73 '
g .p.‘ -:n "o . 0, " e Z
E _"_“'""“MW‘IW.—"—; F
- — RH,y= 52.88 4+ —0.43 « x (o=1.80) :—
T l L 'l T l T
° 023 (X e.13 1

X (RUN TIME FRACTION)

THERMOSTAT DATA:

0.4

ERROR (RHS) ERROR (N)

ERROR (*F)

TEMP (*F) TEWP (*F)

TEMP (°F)

1.3

-0.5
-1

L o ) = ke

”
™
73
T

PLOT 5: ERROR ANALYSIS

J M o= 4 sADs{Xa(1—x)) .
- e e A e 3
T I T l T 'I T
o % 4000 4050 4100
3 R : E
:: - - . . 3
= . [ * a' -
St F
g —i—— —— bk =
- L R H o ‘:':2,5 + —0.44 s xF
T 'l T 'I T l T
g %0 4000 4050 4100
. o ‘#W'W-‘ -
] Tew = 70.8 + 2.86 + x i
T l T l T 1 T
00 %0 000 030 4100
JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)
q0AY 185
T T T T T T T T T T T T T T —
nn nn L TH M ne nn s » weo
Joar 168 l -
L} ‘ T l L) 'l v l T 'I T 'l L] l v
e el L1 3900 nn nn »n LY e
JOAY 187 [
T ‘ T I Ll l v l T ‘ T l L] 'l T
94 3 e 13 (11T un 4002 4008 s008

JULEAN TINE (R)

RUDD

- - aa
-

I 1 & a
- 9o -
H

- URE-E T T 17 T
Lt

-]



rARN)

N (CYCLES/HR)

TEMP (*F) OEAD BAMD (°F)

TEMP (*F)

.8

.3

b
™
7
"
73
T4

kL
b )
77
7%
%
T4

PLOT 1: CYCLING

.l " l.'.'
", * iy
H [ ]
L] 1 . .
l". . . .

N = 4 » 407 «» ( X » ( 1=-%X ))

o = 0.256077

L l Ll '1 T l T

0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE

- AVERAGE DEAD BAND w 1.68 F (ON=OFF) I
] - y
n . . . . . o
) " !:.l A . i
'4‘ . ':.I.l . ' t". N

L l L ' T I L
° 0. o3 e '
; N -
- L 0 -
3 : e o
4 Tew='7%'05 4+ 4.42 « x (om0.43) F
» e Tea= 75,93 + 3.92 » 3 (ow0.29) -

L] " L 'l T 'l L]
0 0.8 0.8 o.78 '
E e . LR L] . :
_: = Tey= 75.35 4+ 3.58 ¢« v (o=0.28) :-

T T T T T

I
0.2 0.3 .73

X (MUN TIME FRACTION)

THERMOSTAT DATA:

te (minutes)

SUNMMARY OF THERMOSTAT

PLOT 2: t.

12

11 A

10

—t,, = 3. BB /(1 — %) 7
¢ = D.497046 : J’.
-t = (4.02 + ~0.69 = X)/(1 [/ x)
o = 0.47852% . ,"
Curve fits for: X < 0.9 !
T I L] l T l T
0.25 0.5 0.75 1

X (RUNTIME FRACTION)

PERFORMANCE DATA

LOCAT! ON: YAROSH1
START  DATE: &/25 OR 176 TIME: 19: 48: 10 JULEAN HR:  4219. 80
END DATE: 8/26 OR 177 TIME: 7: 7:40 JULEAN HR:  4231.13
ELAPSED TI ME: 11.33

TOTAL oN OFF

AVERAGE TEMP (DEG F) 76. 91 78. 72 77. 06

AVERAGE RH (%) 54,58 54, 30 84,75

HOURS 11. 33 4. 08 8. 35

X HOURS 43, 95 s6. 05
EOF
EoF
EOF
EOF
EOF
EoF

YAROSH 1
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RUNTIME FRACTIOM RUNTIME FRACTION

DEAD BAND (% RH)

RH (%)

RH (3)

o8
o8
0.4

0.2

-

PLOT 4: RUN TIME PROFILES

] DAILY PROFILES: A,B,C,,.
1 A~ L
T T T T I T T T T I T T T T I T T T T 'l T T T T
0 L] 10 " 20 25
] COMPOSITE PROFILE (AVG: 0.4383) i
-;
" H”H _
T T T T '[ T l] T T l T Al T T l
0 3 10 15 10 23
HOUR OF DAY (EDT)
PLOT 6: HUMIDITY
1 AVEIERAGE DEAD I.ANQ (RH)= 1,19 =% (ON-OFF) r
— -
- A L -
- . ' . -
p L] '.l. '.I o
- ? . - c L L
- . : L] '. .Y L [
- . -
L) 'l Ll ‘ L] I T
L} 0.1 a.8 .73 L]
3 . .
r ", E
3 'l . E
= L T .-..-'.--.- .
= * (e=0.92) k.
3 e B - 4 e W (ow1,18) -
L I Ll 'I T I T
L] 0.18 L) 0.7% 1]
- * MR 2
- ' o afls " el @ -
E — A ="8{"s + —0.71 + x (o=0.EB) -
L T Ly [ T '| L
L) [ ¥:3 [ 5 ] [ &) 1

X (RUN TIHE FRACTION)

0.4

04

ERROR (RHI)

ERROR (*F)

TEMP ("F) TEMP ('F)

TEMP (*F)

kL]
L]
n
"
3
"
n
”

"
b}

7
n
b

3

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

E L ',N -4 -Ao-cx'-(l-x)) +
- . "y
] LM . » -~
R TR U S, L
- L} L] ¥ ') . -
4. . . . . " -
— L] * —
- * +, ¢ -
T l T 'l L] I T
4110 4118 4230 4138 440
] “ar [
- . 5
-:n. “. ' :-
+5emor s ———2-—=%g -
1 asitenss AHuy = 54,84 + 0.7 o x [
T I T 'l LI '[ L
4220 4218 4130 4238 4240
4 =
] .8 . . L) [ ) . " . =
ﬁl__—"-..-..__.,———.—.‘-‘-;-t—wls,m -
4. . . » . L
- o L] . ¥ -
] T = 75.38 + 3.86 o x|
T I L] " T ] T
4220 422% 4230 4238 240
JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)
JoAY 178
]
L 'r L ! Ld l L l L] l L l Ll 'I Ll I
4300 4303 4304 4109 212 4218 4318 4m 4124
DAY 177 5
I L 'r l L] " L ‘ L l T T 'l Ll
4324 4217 410 4133 “x 4139 4242 4143 4140
JOAY 178 i
~—T—TTT 17T T —
4248 42304 41528 42953 4134 A20 42824 42648 2002 a2804 4172

JULEAN TINE {h)

YAROSH1

7"

™

"

e

b ]
i ]
18
”
"
7
"
™
”
1%

15
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N (CYCLES/HR)

TEMP (°F) DEAD BAND (*F)

TEMP (*F)

2.5

PLOT 1: CYCLING

. []
- L]
n -
n N = 4 « 287 « (X« ( 1-%))
] o = 0.045117
T 'l L I Ll 'l T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
. AVERACE DEAD SAND = 3.04 F (ON-OFF) )
- " e ] b~ 3.9
A . - L
T e gt -
‘I o - .3
T T T T T T T 1
(] (X . 0.78 1
= "»
; e pprmem T T o
i "
7] ¢— . 22 = x (o=0,21) - "
-3 i =t To= 81.92 + 4.24 + x (0=0.00) - o0
T T T T T T T ™
L] 0.25 LA ] .75 1
] — ¥
- — 84
P - - =
‘: - - W e s L hd b - “
'_: = 8
3 T~ 81.81 + 1.05 « x (0=0.03) [
T T T T T T T n
° 0.3 0.8 .78 '

X (RUN TIME FRACTION)

THERMOSTAT DATA:

PLOT 2: t,.
0 =5 N
a = 0192254
1 se- it = (5.27 + —0.1 » X)/(1 x)
o - 0.1918632
15 Curve fits for: X < D.9
"
2
a
£
E
S
g
0 T I LJ I T l T
1] 0.25 0.5 0.75 1
X {RUNTFME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI OM: HOLDER
START DATE: 6/29 OR 180 TIME: 17:13: O JULEAN HR: 4313, 22
END DATE: 7/ O OR 181 TIME: 8:23: 30 JULEAN HR:  4326. 39
ELAPSED TI ME: 13.17
TOTAL oM OFF
AVERAGE TEMP (DEG F) B2, 14 81, 530 B2. 43
AVERAGE RH (X) 49. 60 48, 10 50. 29
HOURS 13,17 4.13 9. 04
% HOURS 31. 38 es. 88
SELECTED DATA RANCE:
STARTI NG 180. 12. ( 4308, 000)
ENDI NG 181, 8. ( 4328 000)

HOLD

ER



S1-J

RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (3 RH)

RH (3)

RH (%)

0.2

0.4

0.1

PLOT 4: RUN TIME PROFILES

J DAILY PROFILES: A,D,C,.. L
. |
L[ SO S S S S B B B N S S | LN A B S e
L] 3 10 LE] F{ ] 25
A COMPOSITE PROFILE {AVG: D.317) i
UDHHOH..th..,....,,..H”
o 3 1w 3 20 3
HOUR OF DAY (EDT)
PLOT &: HUMIDITY
E AVERAGE DEAD BAND (MH)= 1.083 % (ON=OFF) 3
- . -
1 . %, _
- . LI L] . -
J . . L
N . [ ] . N . !. . [
L I Ll 'l Ll l T
L .1 " .7
:: (e=0.88)
= (omO.8)
T -
L ] (%, ] 4.5 0.7%
3 R
:: —_— R, = 32.87 + = 3« x (o=0.71%)
L 'l T I T l L
L] .13 L L] .73 ]

X (RUN TIME FRACTION)

0.8

o8

0.2

0.4

ERROR (RHX) ERROR (N)

ERROR (*F)

TEMP (*F)

TEMP (°F)

TEMP (°F)

0.1
0.03

-0.0%
=0.1
=013
=0.2

a3
1]
9

[ L]
KL
s
”
"

L ]
L L
"
LF}
n
L 1]

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

[ X]
= N o= e u:oltx-u :x)) . ' o.o0s
4 " L
- 1...............--.',..7..,......:.-..,._,_._4_._,__‘ -
- .’ . . - -o.05
- . b= 0.1
— - -0.13
T T T T T ™ =0.2
0 a8 4320 4328 330
2
-: + * o0’ ) v ? .‘ !
- .-q.-—-—-—.uv‘-—.—-...-..——' —————— | T '
4 LR L
- Taa . — =1
b RH,, = S52.97 + —10.93 « &
T T T T T T T -2
(511 a8 420 4323 4330
v 0.1
- * o
- . * -
] et . . L . i 0.0%
— ——————— e~ - o
~ L] =
. -
—: . . .‘- ot e, |- -0.08
Ty = 81.81 + 1.08 » [
v T v T T — -0
10 ans 420 4378 4330
JULIAN HOURS
PLOT 7: TEMPERATURE VYS TIME (3 DlYS)
Joar 180 o
- I~ b4
= =~ 83
- - 82
— = B1
L l T I T 'l Ll l Ll 'I T l Ll [ T n
“n i 4302 4308 4308 an anu sy 4310
4 DAY 181 L »
- "
- = 83
- = 01
- — §1
- =3
Ly 'l T ‘ T l T l Ls 'l L) ] L] I T ”
4320 423 [} 439 332 4333 AL a0 344
Joary 182 i
- ol 1]
] -
- - o2
- o
] — 0
< s
— 1 T - 1~ 1 - & - 1 T 7 b
344 347 1350 4383 4358 4358 381 4308 [hI1]

JULEAN m;lt {n)

HOLDER
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N (CYCLES/HR)

TEMP (*F) DEAD BAMD (°F)

TEMP (°F)

- .

PLOT 1: CYCLING PLOT 2: t,.
: W r—T =7
] ¢ = D.mE4498
n 1 ="t = (4.68 + =0.28 « X)/(1 - Xx)
. e = 0.860873 )
30 ~ Curve fite for: X < 0.9
] °
_ .o, b
. . '?l ':ﬁ '::I
. . ..' . é
an N A
y . .
. -
7] L ]
. .
ol
- N = 4 0 3.33 ¢ (X (1-%1Y)
4 o = 0.324455
T l L ' T l T 0 L} I 1 I L] I v
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75
X (RUNTIME FRACTION) X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3 T T e TRy OF THEMESTAT | PERFOmMNGE OATA
3 ='f|. W . - START  DATE: 7/11 OR 192  TIME: 17:58:38  JULEAN HR:  4801.98
3 H'& * ::’ END DATE: 7/18 OR 197 TIME: & 1:285  JULEAN HR:  4712.02
4 - ELAPSED T( ME: 110. 08
. - -0.8
T l T ] T T =1
[ 0.8 (X 0.73 ' ToraL OoN OFF
" — —_—
1 ]
- » : L o1 AVERAGE TEMP (DEG F) 79. 83 70. 96 79. 77
) L AL K o e AT R R TR ST S
_' "y . . "
1 . - (s0.8) e AVERAGE RH (%) 88 37 se. 31 8e. 40
4 Y | == 80.02 + 0.78 - x (gmw0.68) |
Y T ’ T T T T e HOURS 110, 05 3s. 29 74, 75
[ ] .33 (3.3 0.73% t
- ”
4 £ HOURS 32, 07 67, 83
] Lot : -
o LY H [] v' 0 ‘ ' ':o: v L
- » m."‘;'.":' . e r * ‘o . |- 80 EOF
o . * o, .
J I I'l:ll:r"llm'“ W't T [ £oF
] " —— Tem= 79.€1 + O.91 » x (ow0.82) L EOF
T 1 Y T T T T ™ EOF
L] 1 [ 2 ] 873 t
EOF
X (RUN TIME FRACTION) EOF

THERMOSTAT DATA:

SHERWIN




L1-]

RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (% RN)

RH (%)

RH (3)

0.4

LN NN " )

7%
7
L]

PLOT 4: RUN TIME PROFILES

] OAILY PROFILES: A,B.C... e
- - 1
- - 0.8
- - 0.8
- - 0.4
B - 0.2
°
] 3 " 15 20 25
] COMPOSITE PROFILE (AVG: 0.318) i '
- = 1
- [ o
4 - 0.8
- - 0.4
A nnnnaaca U0y N
L L L L 'I L L] T T l T T 'I Ll T LS T T Ll T T
° s 10 5 20 FE
HOUR OF DAY (EOT)
PLOT 6: HUMIDITY
. — ¢
3 . lAVllAﬂt DEAD BAND (RH)m 1.34 % (ON=OFF) F s
3 -
3 3
3 ] -
3 ﬁhw by C . E
r =
r - -t
L] I L I Ll ‘ Ll -’
[ on " 0.73 1
- L]
3 . i d )
L . [ ] [] L] -
- ! i ’ * = 10
4 .73) L .
g x (=3 81) -
T T T T T r T 1 T L]
[} 0.1 (X3 078 1
"
-y -
- — 75
- L
= 1]
- L
— — 44
T T T T T T T L
] 0.29 (X 0.8 1

X (RUN TIME FRACTION)

ERROR (RHS) ERROR {(N)

ERROR (°F)

TEMP (°F) TEMP (F)

TEMP (°F)

| = W W s

"
"

1.3

THERMOSTAT DATA:

;ﬂ”m"m’gﬂ,’m, MM”'WW“W% :

PLOT 5: ERROR ANALYSIS

.
_- N = 4 sADs(XMe{1=X)) - R
] >
g [ !
Pt sonmra bttt v LR o A g |- o
L L L L D A L A -
4800 10 4820 4aM 48490 850 4080 4570 4880 4190 700
] - 20
~ — 13
3 -~ 10
= / P \A. 2
1 7= e e g o et ‘Su-...-s!-un—a
g ..,—0904+—|:m-.-_"
— T T T T 1 7 l' T T 71 =10
4800 4810 4830 AB30 4840 465D 4880 4670 4S80 4890 4700
. 1
- - 18
- - 1
] .5 1\ .‘.‘Ih‘ 'x. ."- - 03
E [ ik Ll B VS —
h » . [} s
- " — -0.%
4?""‘\{ .,.-nwc\o\,k,"f!b» :
T T T T T T T T T T T T -

4800 4810 4820 "o 4840 50 Ll ll‘.l'ﬂ JIID lllﬂ 4700

JULIAN HOURS

PLOT 7: TEMPERATURE VS TIME (3 DAYS)

DAY 192 -

sl o La 1y

4508 404 4N1RE 4M182 “l?-l 4.” ﬂllll md.l “IT.I lﬂll L1}
- 1)

JoAY] 194
= (1Y
- =0
- s
L l A l T ' T " L] T 'l L r i I "
w1 “is “n ase e aa? 4430 sy asse

JULEAN TINE (h)

SHERWIN
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N (CYCLES/HR)

TENP (*F) DEAD BAND (*F)

TEMP (°F)

PLOT 1: CYCLING

4
- L ]
[ ]
L B
3 4
'l
7 . . [ Y ]
l. -
2 4 .t . e vt v
; '.~l ‘ . '_I
.
L]
Ll .
] ’ N = 422,37 ¢« (X« 1-%))
.
o =m 0. 434117
0 T T Y T r I .
0 0.25 0.5 0.75 1
X {RUNTIME FRACTION)
PLOT 3: TEMPERATURE
:-_7 averacl oEAD SAND = .68 ¥ (oN-OFF) -
. M -
:::.'.tll.'ﬂwlﬁw:'-’ TERLTY ..'.'. ::
? 3 3
! —
" -3 . E
-1 r T . T . : .
h 0.8 X . H
H - .
3 E . “ * . ~ L
3 '.*l""ﬁlﬂ*“r"l“fr*"‘#"rv ''''' P
= . T
17w
B I e NI WO 20 - omoem) |
L] 0.28 "5 0.78 '
“ 5
s = —
HEE . E
2 3 . 0 * ‘. .
N = e (] -
30 - 1 . -
;: 3 e L ] [ =
73 —— Teu= 80.44 + -2.08 « x (c=D.78) [
i v T ¥ T v T T e
@ 0.5 0.8 0.73 '

X (RUN TIME FRACTION)

EEL T TEY T

g
[ttty

PR A

PLOT 2; (.
VWr——=sv 70—
o - 2.710066
eem b, = (6.88B + —0.12 = X)/(1 = X)
¢ = 2.719802 .
30 Curve fite for: X < 0.9

tw (Minutas)

X (RUNTIME FRACTION)

SUMMRY OF THERMOSTAT PERFORMANCE DATA
LOCATI! ON: PARKER
START DATE: 7/16 oR 197 TIME: 17: 50: 35

I
0 0.25 0.5 0.75 1

JULEAN HR: 4721, 98

END DATE: 7/20 OR 201 TIME: 13:20: 80 JULEAN HR: 4813, 35
ELAPSED TiI ME: 91. 37
TOTAL ON OFF

AVERAGE TEMP (DEG F) 79. 94 77. 9% 80. 87
AVERAGE RH (%) 80. 85 59. 88 80. 94
HOURS 01.37 24. 7% 86, 63
X HOURS 27.08 72,92

EOF

EOF

EOF

EOF

EOF

EOF

THERMOSTAT DATA: PARKER
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (% RH)

RH (3)

RH (X)

0.8

o.s

0.4

0.2

0.4

2 =2 1
- o T L PR TR ]

PLOT 4: RUN TIME PROFILES

[

p COMPOSITE PROFILE (AVG: ouzﬂﬂ} L
] Hﬂﬂﬂﬂnnnnnﬂﬂﬂﬂﬂﬂ H”H )
Ll L) v T " T T L] T . T L T I T L] T R} L
] 3 10 13 L] 13
HOUR OF OAY (EDT)

PLOT 6: HUMIDITY
Je AVERAGE DEAD BAND (RH)= 1.08 % (ON=-OFF) =
3 'l R . . E
3 " He b E
3 -P.'ll:--'l.iq- oy ': ,,u, . W
= L] 'l T I L -
0 us X} 018 '
1° ': 5' 'l ' . "l L
_j — RHL= 5B.44 + 3.28 = x (o=1.8) [
- cee MH,,= 8§0.31 +« 0.88 » x (om2.21) -
T l L 'l T l Ll
° 0.1 X nrs '
. . A
_- ot * !' . '_
= W ? et . A
] e RMHpy= 39,92 + 1 + x (o=1.84) B

T Y T Y T N
0 0.13 03 018 '

X (RUN TIME FRACTION)

BEELI L LY
-

2 2 3

ERROR (RHS) ERRQOR [N}

ERROR (°F)

TEMP (*F)

TEMP (*F)

TEMP (*F)

[}
C A I L B

O

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

.
J N = 4 pAOs(Xa(1—-X)) [ 3
- . -
1 . . L
. . -
= R S rﬂn_ﬁ:?—n%m o
- . — -1
T [ T 'I - 'I T l T 'I T 'I T 'l 1 T [ Li _,
4720 4730 4740 4730 4780 170 4780 4700 4800 810 4810
¥ 7
= =]
3 ] " E- 8
-3 o ‘. . - 4
- - . . . — 3
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— * L] —
e et S A v ..._‘t._ﬂ.......... . E o
ER vt v ~ " — -1
Bl adal - 50, '2 -+ ‘ - x -2
T T T T T T T T T T T T T -3
ATI0 4730 4240 ATH0 478D 4770 4780 41RO uoo allll 4820
p T — 4
- * - 3
J . .
] -
- -W‘L-—_N_“—.—% n;‘” _____ L—.
- v‘ — -1
- Towg = B0.44 + —2.08 = ﬂ o
LA AL DL S DL DL DL L AL | -2
4720 4730 474D ATX0  4TSO 4TTO 4TBO 47RO 4800  4B10 4320
JULIAN MOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)
n
J0aY 197 pov
- [ 1]
- L]
- "
- s
-] 1"
T T Ll Ll T T ,.
4704 11.? “l' ".”I .T‘I l?ll 1?!! ‘J"S ‘?I.
= 83
_: DAY 198 L. o2
-] — 8
- - %0
- = M
3 [ 7
- L—- 17
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4718 ‘?” 4 ‘f}l.‘ I‘l“ 2 -ﬂ)’ l "-" -“,l‘ ] -i?“ l -ll.'l 2 4?!' § ars]
L L]
DAY 199 P
"
"
n
™
= 77
T T 1T " 1 T "~ 1 T 1"
82 “753 4TSA ATH T 4747 47170 477y 4778

JULEAN TIME (b)

PARKER
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N (CYCLES/HR)

TEMP (F) DEAD BAND (°F)

TEMP (°F)

cs

"
“
[1]
a2
L 1]

PLOT 1: CYCLING

- L]
. .
’ -'l - .I
- %
.
] .
L]
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0 0.25 0.5 Q.75
X (RUNTIME FRACTION)
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3
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3 + 3.48 ¢« « (e=0.4) 82
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- — Tey= 80.58 + 3.71 + x (e~0.4) - a1
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0.1 0.3 0.73
X {(RUN TINE FRACTION)

THERMOSTAT

te (minutes)

SUMMRY OF THERMOSTAT

PLOT 2: (..

50

40

—t, = 6.4 J{1 — x) i
¢ = 1.960527 /

ceee b, = (3.98 4+ 577 = X)/(1 — x)u [
e = 1.4B2616 f;
Curve fitae for: X < D.9 /

M I

I
0.25 0.5 0.75

X (RUNTIME FRACTION)

PERFORMANCE DATA

LOCAT! On: SH REY
START DATE: 7/20 OR 201 TiIME: 20:27: 30 JULEAN HR:
END DATE: 7/22 OR 203 TIME: 17: 39: 35 JULEAN HR:
ELAPSED TI ME: 45, 20
TOTAL oN OFF
AVERAGE TEWMP (DEG F) 81.95 a1. 90 s1.98
AVERAGE RH (%) 83. 33 83, 26 63. 38
HOURS 45, 20 18. 76 28, 44
X HOURS 37.08 82.902
EOF
EOF
EOF
EOF
EOF
EoF

DATA:
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RUNTHME FRACTION

RUNTIME FRACTION

DEAD BAND (% RM)

RH (%)

RH (X)

0.

.4

PLOT 4: RUN TIME PROFILES

DAILY PROFILES: A.B.C...

P RS A T

COMFPOSITE PROFILE (AVG: 0.349)
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3

HOUR OF DAY (EOT)

PLOT 6: HUMIDITY

3
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THERMOSTAT
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]

ERROR ('F)

(3]

7.3
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TEMP (°F)

"3
"
]

”s

TEMP (*F)

TEMP (°F)
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PLOT 5: ERROR ANALYSIS
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N (CYCLES/HR)

TEWP (*r) DEAD BAND (*F)

TEMP (*F)

- M e s on

PLOT 1: CYCLING

— L ]
| .
L ]
J . . 1., . *
- L . . [ .
CIE « e L -
] » . . )
- N = 4 « 2,37 &« (X s ( l—!.))
] . "ot
41 A s 9 = C.588292 *
~
T T T T T 1 T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
J + AvEmace otaD ®AND = 1.02 F (oN-oFF) -
- . o
i . b
4 » % s |
; EEL . oot o AUD E
A
L l T l L) L)
] 0as . 0.18 '
E [] L -
i ™ al B __-,..':_5-_5.:-.'.----'-:----'-. -
R R FETTINON
3 sg 1.83 #u"(ogi'3e) L
= ‘. .EH :n.u e (owr.33) [
L] r L) l LA '[ L]
° 0.3 'Y 078 )
3 . . ::'I L] S .'.:.. . :‘ : LA Lt o Z
—: PRCIH . .'. o’ [ . * :—
x i lE Baae e, .. -
- ——Te= 78.19 £ 0.0 + x (o=1.42) -
l L L) l T
] 0.29 X 0.78 1

X (RUN TIME FRACTION)

THERMOSTAT DATA:

- N e s W o.

™
™
7
%
b
74
73

7
T
73
M
1)}

PLOT 2: t..
300 —t. = 751 J(7 T x)
E a - B 271148
seeet, m (5.75 4+ 2.74 - X)/(1 — X)
250 ¢ = 8.187387 .
< Curva fits for: X < 0.9
_. 200
“
o
s
£ 150
E
< 100
50
D T I L] r L I L
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)
SUMMRY OF THERMOSTAT PERFORMANCE DATA
LOCAT| ON: REOMOND
START DATE: 7/23 OR 204 TIME: 19: 9: 453 JULEAN HR: 4891, 18
END DATE: 7/27 Om 208 TIME: 12:2%: 50 JULEAN HR: 4980, 43
ELAPSED T1 ME: a9. 27
TOTAL oN OFF
AVERACE TEMP (DEG F) 78. &8 76, 48 78. a5
AVERAGE RH (%) 47.97 47, 44 48, 31
HOURS 89, 27 44, 84 44 63
£ HOURS 0. 01 49. 00
EOF
EOF
EOF
EOF
EOF
EOF

REDMOND
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (3 RH)

RM (%)

RH (%)
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0.4
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o

3

43

PLOT 4: RUN TIME PROFILES

] DAILY PROFILES: A.B.C... N
I
L] 3 -] 13 20 23
i COMPOSITE PROFILE (AVG: 0.499) |
T T T 'I T T L L] I T L} L l
L] 3 10 " 10 13
HOUR OF DAY (EDT)
PLOT 6: HUMIDITY
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THERMOSTAT DATA:
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ERROR (*F)

TEMP (*F)

TEMP (°F)

TEMP (°F)

PLOT 5: ERROR ANALYSIS
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N (CYCLES/HR)

TENP (*F) DEAD BAND (°F)

TEMP (*F)

PLOT 1: CYCLING PLOT 2: ..
3 50 — . = 8.35 707 — %) i
4 i c = 0.842135 4
. . . meem b, = (5.24 + 1.9 « X)/(1 - X) /
2.5 . . N c = 0.6800797 /
~ ! +0 /
E . vy o Curve fits for: X < 0.9 /!
[ ] | ]
i
2 . -
[ ] .. . A 3
. 3
1.5 < £
. E
[ :
1 9 -
0.5 N = 422,48 « (K= 1-%X ))
¢ = 0.100902
0 L I Ll i T l T U T l L} I L) l T
0 0.25 0.5 0.75 1 1] 0.25 0.5 0.75 1
X (RUNTIME FRACTION) X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3 3 SUMMARY OF THERMOSTAT PERFORMANCE DATA
28 -] AV(HAG! OCAD BAND = 1.ps r-(on-orr) 1.8 LOCAT! On: Eal REY
- . .
7 - o ® - 2
3 C START  OATE: 7/27 OR 208 TIME: 18: 9: 20 JULEAN HR: 49868, 18
13 w ' L L 1s ) ) om )
3 ..'i,- . l.-p'. s . 2 END DATE: 7/30 OR 211 TIME: 11:26:25 JULEAN HR: s051. 44
- : ELAPSED TI ME: &5 28
0.5 < - 0.8
. L] l L} l' Ll I Ll .
° 018 0.8 0.8 1 TOTAL OoN OFF
" " — —_—
20 = [] C 0
R D ur g Py e R SO E N AVERACE TEMP (DEC F) 77. 40 77. 37 77. 42
7 - -
::_—_ 3% 371 <:_n_,=} ::: AVERAGE RH (X) 58, 48 58, 12 s8. 72
7 M3 + 3.34 ¢ x (o=0.8) 18
™ T T T T T T T ™ HOURS 8s. 28 260. 65 36. 64
[ 0.8 . 0.8 '
" - — 1
" - kel X HOURS 43, BB 58.12
" - =
7 - =N
7 - 17 EoF
7% 3 L e EOF
” "E —— Tey= 76.18 + 2.82 « x (c=0.68) 18 EoF
7 v T T A T T T " EoF
° 0.8 . 0.75 1 Eor
X (RUN TIME FRACTION) EOF

THERMOSTAT DATA:

FAIREY 1
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DEAD BAMD (% RH) RUNTIME FRACTION RUNTIME FRACTION

RN (3)

RH (%)

PLOT 4: RUN TIME PROFILES

] DALY PROFILES: A.,B.C... "2
.
T L] T T T T Ll T T [ T T L} T I Ll T T Ll ‘ Ll T o
[] 3 1 i) 20 1]
] COMPOSITE FPROFILE (AVG: 0.431) i 1.2
— = 1
] [ +s
] — 0.8
. [ 0.
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[] ) " 20 3
HOUR OF DAY (EDT)
PLOT 6: HUMIDITY
4
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ERROR (RH%) ERROR (N)

ERROR (*F)
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THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS
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] . : [
3 -“:'*"‘"‘h,-p -"*.\Jrﬂﬁhw, o .«-.‘-;.ﬂ-w,.& i
9 . o .
T ] T ‘ T | T '[ T ] T T T ‘ T
80 4190 2000 300 2020 00 5040 3030 e
3 . f"“ ‘ -
E T oo : v 2
- ,..\,_w (LN T ) - -.hr Z
E “. %N 2
E -’ RH,, = 59.49 + —2,18 « x|
L —I— T L 'l L 'I' 1= I T I T l T
80 o 3000 soi0 3010 3030 3040 3050 5080
3 o o, P * a
R — 2 _"""‘__:-_,.__‘_"_""'3' ___ ot a2
3 Yo N o .
- AR ) N [
g N, - -
4 4 Ty = 76.18 + 2.82 o x|
T I L] 'l Ll l L] 'l L} 'l T l ¥ " T
o a0 3000 3010 so10 5030 2040 3050 3000
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PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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N (CYCLES/HR)

TEMP (*F) DEAD BAND (°F)

TEMP (*F)

PLOT 1: CYCLING

3
25 . . '= - .
D O
- . "l.'
L] . '.l
2 | ) L L ‘
- .'l * . .
1.5 - "
. “
1 4 .
0.5 S N = 4 o 2.48 « ( X « ( 1-%X ))
b o = D, 124212
0 T l L I T 'r T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3_: 3 AVERACE DEAD BAND = 1,88 F (ON-OFF) i
3 . . P ] L
7 - L) - . . . . -
1 LY I ity o ot [ | . o
L L ot T
03 -
L] T T T T T T T
] 0.1 (2] 0.78 1
8 o -
0 - A -
”» 1 Sl &
”» H -~
] - ] L
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L] 0.1% s o715 1
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X {RUN TIME FRACTION)

THERMOSTAT DATA:

NN
-

PLOT 2: ..

80 — i =855 /(T =% 7
) o = 1,524989 |
70 -t = (4.9 + 2.%1 « X)/(1 [}
E o - 0.9m2788 f
60 — Curve fits for: X < 0.9 /

t,. (minutes)

0 T T T T T .
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)

SUMMARY OF THERMOSTAT PERFORMANGE DATA

LOCATI ON: FAI REY2

START DATE: 7/30 OR 211 TIME: 20:18: 5% JULEAN HR: Sp80. 28
END DATE: 8/ 2 OR 214 TIME: 17:48: 5 JULEAN HR: 5128.77
ELAPSED TI ME: 59, 49

TOTAL ON OFF

AVERAGE TEMP (DEG F) 77.77 77. 8% 77. 89

AVERAGE RH (%) 54.85 54, 35 55, 38

HOURS 89, 49 35. 74 >3. 74

® HOURS 51, 44 48. 56
EOF
EOF
EOF
EOF
EOF
EOF

FAIREY2
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (3 RH)

RH (3)

RH (%)

0.4

0.4

PLOT 4: RUN TIME PROFILES

DAILY PROFILES: A, B.C,..

COMPOSITE PROFILE (AVG: 0.509}
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s

PLOT 6: HUMIDITY
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THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS
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PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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N (CYCLES/HR)

TEMP (°F) DEAD BAND (°F)

TEMP (°F)

2.5

%]

—
w

0.5

PLOT 1: CYCLING
. .
-4 J
' ~'l l"'n
-1 L]
Ny -
: .
L]
. L)
. A
L]
“ N = 4 2 281 « ( X (1=X)) H
o = 0.08505

I v | T T T

0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE

. AVERACE DEAD RAND = 3.23 F (ONgOFr) -
- gesh e, . b
= . -l - . -
; - E
- 1. - -
. 1 T T s
° 0.8 o.u '
3 , l#,,q-q-'t:ﬁ T E
:: I ] :.:
3 - '-"" = x (e=0.22) [
3 N7 + 7.46 = x (ow0.38) =

L] i 1 T T T
° 0.3 (X} °.18 '
j nmwmwMW“*”ﬂﬂ 3
3 = Toym 70.88 « 4.48 » x (o=0.22) :

I v T T T T
° 0.2 (X} 0.5 '

X (RUN TIME FRACTION)

THERMOSTAT DATA:

PLOT 2; ¢

200 —_—t,. = 5.93 /(1 - X)
o - 1.038695
1 ===t = (4.83 + 1.59 « X)/(1 = X)
© - 0.79918
150 - Curva fits for: X < 0.9
-~ 4
L J
2
< 100 S
£
50
0 Ll '[ L I T ' T
0 0.25 0.5 0.75 !
X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANGE DATA
LOCATI ON: KETTLES
START DATE: 8/ 4 OR 218 TIME: ©:19: 55 JULEAN HR; 5189, 33
END DATE: &8/ 7 OR 219 TIME: 7:32: 88 JULEAN HR: 5239. 55
ELAPSED TI ME: 70. 22
TOTAL oM OFF
AVERAGE TEMP (DEG F) 73. 680 73. 29 74.10
AVERAGE RH (X) 49. 80 49.78 49. 85
HOURS 70. 22 43,70 268,52
% HOURS 82.23 37.77
EoF
EOF
EOF
EOF
EoF
EoF

KETTLES
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RUNTIME FRACTIOM

RUNTIME FRACTION
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RH (%)
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PLOT 4: RUN TIME PROFILES
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SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCAT| ON: MELODY

START  DATE: 8/ 8 OR 220 TIME: 18: 1:25  JULEAN MR, 5274, 02
END DATE: B8/13 OR 225  TiME: 23:19:20  JULEAN HR:  $309. 32
ELAPSED T1 ME: 125, 30

TOTAL ON oFF

AVERAGE TEMP (DEG F) 77. 88 77. 85 77.57

AVERAGE RH (X) 6. 45 ss. 30 ss, 89

HOURS 125, 30 34, 35 90. 85

£ HOURS 27. 41 72. %9
EOF
EoF
EoF
EOF
EOF
EOF

THERMOSTAT DATA:
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RUNTIME FRACTION
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PLOT 4: RUN TIME PROFILES
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N (CYCLES/HR)

DEAD BAND (°F)

TEMP (*F)

TEMP (*F)

PLOT 1: CYCLING

N = 4 »+ 3.33 « ( X = ( 1=% ))

o = 0.277857
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X (RUNTIME FRACTION)

PLOT 3: TEMPERATURE
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SUMMARY OF THERMOSTAT

PLOT 2: t..
30 —_t, = 4.78 /{1 — X) !‘
4 o - 1.06615 /
et = (3049 4+ 217 = X)/(1 = X) g
25 ¢ = 0.77BM2z49 /
/

Curva fits for: X < 0.9

X (RUNTIME FRACTION)

I
0.5

PERFORMANCE DATA

0.7% 1

LOCATI OMN: DHERE
START DATE: B8/14 OR 228 TIME: 17:58:50 JULEAN HR: 5417, 08
END DATE: 8/18 Omr 228 TIME: 18: 12: 55 JULEAN MR: 5488. 22
ELAPSED TI ME: 48, 23
TOTAL oN OFF
AVERAGCE TEM® (DEG F) 81, 88 81, 89 #1. 55
AVERAGE RH (%) 59. 89 59.73 59. 98
HOURS 48, 23 15,13 3311
X HOURS 31. 38 &R B4
EOF
EOF
EOF
EOF
EOF
EOF

THERMOSTAT DATA:

DHERE
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PLOT 5: ERROR ANALYSIS
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TEMP (°F) DEAD BAND (°F)

TEMP (°F)
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PLOT 1: CYCLING

- " M .
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"
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-1 N = 4 « 2.2 « (X (1=-X1))
e = D.15878
- T T T y T T
0 0.25 0.5 0.75 1
X (RUNTIME FRACTIDON)
PLOT 3: TEMPERATURE
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THERMOSTAT DATA:

PLOT 2: (.

500 .

—_—t, = 7.3 /707 - X)
] o - 2.188137
aee- b, = (B.18 4+ 1,76 = X)/(1 - X)
400 - o = 2.003237
Curve fita for: X < 0.9
)
@ 300
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2
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E
~ 200
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100
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4
0 s . T v T ,
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)
SUMWARY OF THERMOSTAT PERFORMANCE DATA
LOCAT) ON: DUTTON
START DATE: 8/18 OR 230 TIME: 17: 18: 15 JULEAN HR: 5313, 27
END DATE: 8/20 OR 232 TIME: 17:28: 15 JULEAN HR: 5261, 47
ELAPSED TI ME: 48, 20
TOTAL ON OFF
lVElI.AI(I TEWMP (DEG F) 74. 889 75. 00 74. 37
AVERAGE RH (X) 70.03 87. 00 73. 19
HOURS 48, 20 24,63 23.57
X HOURS 51. 10 48, 90
EOF
EOF
EOF
EOF
EOF
EOF

DUTTON
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PLOT 5: ERROR ANALYSIS
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Dl:.'kﬂ BAND ('F)

TENP (*F)

TEMP (*F)

PLOT 1: CYCLING
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PLOT 3: TEMPERATURE
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THERMOSTAT DATA:

PLOT 2: L.
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X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: CERM ER
START DATE: 8/21 OR 233 TiME: 22: 39: 20 JULEAN HR: 5590, 68
END DATE: 8/23 OR 235 TIME: 19: 55: 2% JULEAN HA: 5835. 92
ELAPSED TI ME: 43. 27
TOTAL OoN OFF
AVERAGE TEMP (DEG F) 78. 92 78, 98 78, a8
AVERAGE RH (X) 63. 53 83. 13 84, 23
HOURS 45, 27 2., 75 18,52
X HOURS 83, 52 36. 48
EOF
EOF
EOF
EOF
EOF
EOF
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PLOT 4: RUN TIME PROFILES
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PLOT 5: ERROR ANALYSIS
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PLOT 1: CYCLING PLOT 2: t.
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¢ = 113.7888 /
1 -t = (161.36 + —-90.87 « x)/(1f -/ x)
. g = 121.3%19 . }"
0.15 400 Curve fits for: X < 0.9 /
. /
E‘ . Eand + /
X ]
-~ L
4 ]
E; 0.1 < E
5 | : S
S . j
z
0.05
i N =4 + 0,18 » (( X =« { 1=%x 1))
@ = 0.050089
0 T T T T T T T T
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
X (RUNTIME FRACTION) X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
R ’ SUMMARY OF THERNOSTAT PERFORMANCE DATA
’. 7.8 AVERACL DEAD BAND'= &.71 F (ON=--OFF) 1.5 LOCAT! ON: VI El RA1
A o . g
e 77 . o START  DATE: 8/2% OR 237 TIME: 8:84:50  JULEAN HR:  S672. 91
x ] ]
3 %3 . F ot ero DATE: 8/27 OR 239  TIME: 18:19: O  JULEAN HR: 5730, 32
] . - "
3 53 [ 55 ELAPSED Ti ME: 87, 40
e 3 T T v T v T s
[ 0.1 1 0.73 1 TOoTAL ON OFF
" - - 0 —_— ——
"0 - prmmmmeeaas B R TR, - - 90 .
F :: i - ’r= AVERAGE TEMP (DEG F) 78. 27 T4 37 78. 05
> 71 — 17
a 78 E 1
3 14 —Ta= 7160 + 2.47 « x (em0.38) F 73 AVERAGE RH (X) 8. 77 se. 27 57.23
L * g R s Lup Isarr—otd « x (cm0.38) E 13
n J ] v T T T T n HOURS 57. 40 27. 81 29. 89
] e.25 &5 9.7 1
23 §
- = % HOURS 48, 48 51,88
} o 7 =~ 78
> 17 g E 77
s e '_\,._,\ E 7 EOF
73 — — 73
R —r 78.02 + -3.82 - 74 £
73 < Py . -3, . x (g-q_ga) 2 EoF
" 0 ) u'u ’ tls ) 3 ' " Eor
: X 0.0 ' £oF
X (RUN TIME FRACTION) EOF

THERMOSTAT DATA: VIEIRA1
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (X RH)

RH (%)

RH (%)

PLOT 4: RUN TIME PROFILES

] DALY PROFILES: A,B,C... L
. L
]
A COMPOSITE PROFILE (AVG: 0.489) i
- o
- -
[_] [] L] H T LA T T T v
9 3 190 15 20 5
HOUR OF DAY (EOT)
PLOT 6: HUMIDITY
- AVERAGE DEAD SAND (RH)= 4.15% X (ON=-OFF) -
3 N 2
-4 . -
_.: L] s ! =
3 ’ 3
L 'l' L l L3 l T
° 0.3 (X 0.3 '
3 i -
:: —— MH.= 53.02 + .58 o (o=0.8) ::
= e KM= 17.67 = x (owm0D.38) -
T | ¥ '|' L 'F Ll
° 0.8 (X 0.75 [
:: LI} E':
3 — RM,,= 88.17 ¥ —2.91 » = (0=0.35%) E
A ‘ T 'l T 'l T
[] 0.23 [X) 0.75 1

X (RUN TIME FRACTION)

[ 2]

0.4

LT TN Ry oY

ERRQR (RHE) ERROR (N)

ERROR (°F)

TEMP (*F)

TEMP (°F)

TEMP (*F)

[ X1
0.4
0.3
0.2
0.1

=0.1
-0.2
-0.3

Jade

b

H

"
73

3

JENads

74
73
72

7
"
7.
b ]
74
7
71

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

- N = 4 aAQs(Xa(1—=Xx)) L
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o e e e 4 -
] . . 5
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JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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N (CYCLES/HR)

TENP (°F) OEAD BAND (*F)

TEMP (°F)
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PLOT 1: CYCLING

| ...I'l .
. .
-,
| ]
— ol >,
« d '
] » .' L]
L]
— »
N = 4 = 1,74 « ( % = { 1—-X% »
¢ = 0, 108475
T [ T I L) l T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
E AVERAGE DEAD SAND = 2.93 F (ON=OFF) r
J LA 2 . o
- . ", a? -
- - -
= . -
T T ’ T v T !
° 0.1 (X o7 '
3 e 3
:Z SRS il -
_: .83 4+ 8.08 « x (w=0.28) :
. Sec Tum 76.11 + 4.86 + x (o=0.17) |
T ' L] l L ] T
° (X" o8 0.7 '
i W 3
3 L
:: — Tom™ 75.47 + 3.37 o » {oe=0.18) E
T l Ll I L I b

X (RUN TIME FRACTION)

o3

THERMOSTAT DATA:
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PLOT 2: t..

Wr——=s s 70— A
e = 1127912
1 st = (B3 + 0.84 = xX)/(1 =Ix)
¢ = 1.118008
25 Curve fits for: X < 0.9
)
L
e
=
£ 20 o
£
-" 1
15 <
10 T T T T T T T
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: VI El RAZ
START  DATE: 8/27 OR 239 TIME: 22:52: 45 JULEAN HR: 5734 88
END DATE: 8/30 OR 242 TIME: 22:12: 28 JULEAN HR:  S8086. 21
ELAPSED T1 ME: 71. 33
TOTAL onN OFF
AVERACE TEMP (DEG F) 76. 82 7e. 28 77.18
AVERAGE RH (%) 55, 43 55.03 85. 69
HOURS 71,33 28. 43 42,90
% HOURS 39. 8% 0. 15
EOF
EOF
EOF
EOF
EOF
EOF

VIEIRAZ2
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RUNTIME FRACTION

RUNTIME FRACTION

RH (%) DEAD BAND (3 RHW)
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PLOT 4: RUN TIME PROFILES

] DAILY PROFILES: A,B.C,.. |
- -
. ; L
T Al T T I T T T L] I v T A T , T L T T I T T
] 3 10 [} 10 13
A COMPOSITE PROFILE (AVG: 0.398) i
Ll T T T I T L] T L I Ll T L Ll 'l
[ 3 10 15 20 13
HOUR OF DAY (EDT)
PLOT 6: HUMIDITY
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3 (o=0.98) 2
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X (RUN TIME FRACTION)
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E2]

ERROR (RHX) ERROR (N)

ERROR (°F)

TEMP (°F)

TEMP (°F)

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS
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PLOT 7: TEMPERATURE VS TIME {3 DAYS)
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N (CYCLES/HR)

TEMP (*F) DEAD BAND (°F)

TEMP (°F)
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PLOT 1: CYCLING

Nmdo3e4e(xe(i-x)

o = 0.140833

I Y 1
0.25 0.5

X (RUNTIME FRACTION)

0.75

PLOT 3: TEMPERATURE

AVERACE DEAR BANEG = ¢laD3 F (ON=-OFF)

T

olal ot

+ 4.87 « x (e=0.2)
.22 + 4.3 + x (ow0.18)

YT T

T Y T T T T
013 L2 ] .73

adlatalal,

e Ty 78.7 + 4.43 = = {e=0.14)

LB L L L B

| v 1 ! 1 '
0.25 LR ] .75

X (RUN TIME FRACTION)

PLOT 2: ¢,

400

— t,. = #.25 J{1 — x)
o - 0.559626
1 ===t = (3.6 + 0.99 « X)/(1 - X)
o - 0.3899%
300 Curve fits for: X < 0.9 1
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Ll
o
3
£ 200
£
R 4
100
0 o T ' T .
] 0.25 0.5 0.75 1
X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: DUMMER
START DATE: 9/ 0 OR 243 TIME: 20: 83: 18 JULEAN HR: s82e, a8
END DATE: 9/ 3 OR 246 TIME: 19:15: 35 JULEAN HR: 5899. 28
ELAPSED TI ME: 70. 37
TOTAL ON OFF
AVERACE TEM® (DEG F) 78. 41 78. 64 78. 02
AVERAGE RH (%) 41, 38 41, 34 41. 38
HOURS 70, 37 43. 73 28. 84
£ HOURS 82, 14 37. me
EOF
EOF
EOF
EOF
EOF
EOF

THERMOSTAT DATA:

DUMMER
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (X RH)

RH (%)

RH (1)

0.4
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PLOT 4: RUN TIME PROFILES

] OAiLY FROFILES: A.B.C... i
T T T T l T T Ll Ll I LJ T T T l T T L] Ll l T T T T
a [} 10 1} 20 LY
] coOMPOSITE PROFILE (AvG: 0.819) i
] s 0 [ 70 3
HOUR OF DAY (EOT)
PLOT 6: HUMIDITY
A AVERAGE DEAD BAND (RH)= 0.7 ® (ON-=-O0OFF) -
E » r
- . . ot -
E . o0’ . 2
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- L ] -
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THERMOSTAT DATA:

[ X}

0.4

ERRGR (RHX) ERROR (N)

ERROR (°F)

TEMP (°F) TEMP (*F)
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PLOT 5: ERROR ANALYSIS
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PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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PLOT 1: CYCLING PLOT 2: {..

N (CYCLES/HR)

ve-d

DEAD BAND (°F)

TEMP ('F)

TEMP (*F)

TEFEEIETE

L N

" N T — =7 7—
Ll . ¢ = 0.56B915
. L st = (3.55 4+ 0.99 = X)/{1 - X)
b 25 6 = 0.344767
» 1 Curve fits for: X < 0.9
[ ] “l
: ~
.'I 2
. 3
1) £
o E
N = 4 o 3,74 ¢ (X« ( 1-X))
¢ m 0,20008 ]
L3 ! T l T I T 0 T ' T I T 'I T
0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
X (RUNTIME FRACTION) X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3 SUMMARY OF THERMOSTAT  PERFORMANCE DATA
Av:nmk# 9AMD = 2.2 F (ON~OFF) s
p B ..- ) . -. - . . L 1 LOCATI ON: RAUSTAD2
'rL."_.-' " " l: B START DATE: 9/ 5 OR 248 TIME: 17: 80: 25 JULEAMN HR: 5045, 84
1 - ".: ."I' s " 5 ? END DATE: 9/ 7 OR 250 TIME: 18: 34: 30 JULEAN HR: 5992. 58
. l"‘ el L = 1.3 ELAPSED TI ME: 45. 74
T T r T r— v -
0.8 .. .18 ' TOTAL ON OFF
T 03 —_— —_
- = '
- - 8 AVERACE TEMP (DEC F) 79. 01 79. 22 78. 80
[~ 80
— 11
v n Tl A (emo.a1y E ¢ AVERACE RH (%) 4. 90 ss, 18 84. 63
- 78,91 + 6,34 = x (e=0.293) :_ 70 .
v T \ T r T T " HOURS 48, 74 23. 32 23. 42
L] .25 s .78 1
L L]
3 - a2 X HOURS 49, 89 50. 1
- E
3 ' _aised - 10 EOF
3 i EoF
3 —— Teu= 7613 + 5.70 « x (om=0.24) [ g0 coF
S e " Eor
- 5 ' EoF
X (RUN TINE FRACTION) EOF

THERMOSTAT DATA: RAUSTAD?2
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAMD (5 RH)

RN (%)

RH (%)
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PLOT 4: RUN TIME PROFILES

1

ala b1,

DAILY PROFILES: A,B.C,..

-

COMPOSITE FROFILE (AVG: 0.49)

- 0.4

- 0.2

W Mnonoop UL

HOUR OF DAY (EDT)

20

PLOT &: HUMIDITY

adalalolatal,

AVERAGE DEQD"SAND (RH)= 1.42 X (ON-OFF)

TrrrTT
B = M s e

T T
L L]
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I M 1 v
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X (RUN TIME FRACTION)

ERROR (RHS) ERROR (N)

ERROR (*F)

TEMP (*F) TEMP (*F)

TEMP (*F)

THERMOSTAT DATA:
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PLOT 5: ERROR ANALYSIS
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PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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N (CYCLES/HR)

DEAD BAND (*F)

TEWP (°F)

TEMP (*F)

PLOT 1: CYCLING
. . l. .
A % T ;
" fee N
1 - e’ < " 2
'h K .l.al
- -" .
X
] J
i N = 4 » 2.94 ¢« ( X & ( 1-% ))
o = 0.189875
T T T T T T .

0 0.25 0.5 0.75

X (RUNTIME FRACTION)

PLOT 3: TEMPERATURE
4 AVERACE DEAD nuo - 1 as 'r (ON-oOFF) -
1 | é:‘:-‘ ':' o [

T T T ] ¥ I i

° 0.8 " 0.78 '
3 . ey =
E . 0y ol Tyt o0t o
r M + 39 o & (e=0.3) 2
-] 7.81 + 2.66 + x (ew0.32) |
° j .‘u I l!l ) o]:s ' 1
J -

—Tem= 77.37 + 2.42 » &

(e=0.29)

T T T T T T
015 .5 0.75

X (RUN TIME FRACTION)

THERMOSTAT DATA:

b

PLOT 2: t..

O T IE =

-4 = 0.868537
e, = (4.27 + 1.98 « X)/(1 -

40 — o - 0.531381
Curve fite for: X < 0.9

te {minutes)

x) {

0 T ' L I Li '[ L
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)

SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCAT! ON: GOULET

START DATE: 9/ 8 OR 251 TIME: 13: 55: 50 JULEAN MR: 6013, 93
END DATE: 9/11 OR 234 TIME: 20: 0:25 JULEAN HR: 8092. 01
ELAPSED T1 ME: 78. 08

TOTaL oN OFF

AVERAGE TEMP (DEG F) 78, 17 78. 58 77. 08

AVERAGE RH (%) 55. 83 54. 96 56. 42

HOURS 78, 08 25 97 52. 11

£ HOURS 33. 28 68, 74
EOF
EOF
EOF
EOF
EOF
EOf

GOULET
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (% RH)

RH (3)

RH (3)

PLOT 4: RUN TIME PROFILES

2 DAILY PROFILES: A,B,C,.. | '
L1
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PLOT 6: HUMIDITY
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THERMOSTAT
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TEMP (*F) TEMP (°F)

TEWP (°F)

=D

[ ]
s
™
7.8
n
1.8
m”

L
7.8
"
7.5
78
7.5
”

»
7.5
™
7.8
™
7.3
n

DATA:

PLOT S: ERROR ANALYSIS
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SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCATI ON: CuUMMA NGS3

START DATE: 9/14 OR 257 TIME: 22: 9: 30 JULEAN HR: 8186. 18
END DATE: 9/17 OR 280 TI ME: 7: 6: 40 JULEAN HR: 8223. 11
ELAPSED Ti1 ME: 568. 95

TOTAL ON OFF

AVERAGE TEMP (DEC F) 76, 98 76. 48 77. 386

AVERAGE PH (%) 30.13 49. 50 50, 82

HOURS 58.93 24. 57 32. 38

X HOURS 43. 14 58. A8
EOF
EOF
EoF
EOF
ECF
EOF
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PLOT 1: CYCLING
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SUMMARY OF THERMOSTAT

PLOT 2: t..
60 —t., = 13 71 = %3
| © = 1.944€07
seet. = (13,16 + —0.28 =« X) /(1 2fx)
50 c = 1.992103

Curve fite for: X < 0.9

10 : T r
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0 0.25 0.5
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PERFORMANCE DATA

0.75 1

LOCATI ON: CUMM NGS2
START DATE: ©/13 OR 258 TIME: 18: 10: 40 JULEAN HR; 6138, 18
END DATE: 9/14 OR 257 TIME: 16:20: S JULEAN HR: 8180. 33
ELAPSED TI ME; 22,18
TOTAL oN OFF
AVERACE TEWMP (DEG F) 79. 45 79. 01 79.73
AVERAGE RH (%) 49, 58 48. 70 50.14
HOURS 22.18 a7 13. 45
% HOURS 39. 29 &0, 71
EOF
ECF
EOF
EOF
EOF
EOF

THERMOSTAT DATA:

CUMMINGS2
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THERMOSTAT DATA:

PLOT 2: t..
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SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: CUMM NGS1
START DATE: 9/12 OR 288 TIME: 18: 87: 40 JULEAN HR: G114, 98
END DATE: 913 OR 258 TIME: 17:28: 40 JULEAN HR: 8137, a8
ELAPSED TI ME: 22.52
TOTAL oM OFF
AVERAGE TEM® (DEG F) 79. 56 79. 0@ 79. 85
AVERAGE RH (%) 50. 30 49. 49 50. 79
HOURS 22. 82 8. 50 13.93
X HOURS 38 14 81. 88
EOF
EOF
EOF
EOF
EOF
EOF
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SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: MELLOR
START DATE:  9/17 OR 260 TIME: 22: 2: O JULEAN HR: 8238.03
END DATE: 9/20 OR 283 TIME: 19: 36: 40 JULEAN HR: 8307. 81
ELAPSED TiI ME: 69. 58
TOTAL ON OFF
AVERAGE TEMP (DEG F) 78. 59 78. 13 78,75
AVERAGE RH (X) £0. 73 80. 08 80. 98
HOURS 89, 58 17. 88 51. 71
£ HOURS 23, 67 74,33
EOF
EOF
EOF
EOF
EOF
EOF

MELLOR
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-0.2
=0.3
-0.4
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N (CYCLES/HR)

TENP (°F) DEAD BAND (*F)

TEMP (°F)

PLOT 1: CYCLING

2
L]
1 el .,
L] L
1.5 o .... oy o
L]
1
0.5
i N = 4 « 1,71 =« (( X = ( 1-% })
o = 0.122842
0 T T v T v T T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3 3
L AVERAGE DEAD BAND = 1,98 F (ON—=0OFF) b
2.5 . .t . 2.8
b " n L] r
3 L ST 2
1.8 ~ . - 1.3
! T T T T T T T !
a 0.1 LE ] 0.7% 1
[} . N "
bl e ol
[T - L %0
" - .-l-l'l'r-' Ll . =, Como.20 r -
L " * . - n o=0.27 ~
" M e x (emo.ie) |
7 T T T T T T T 1
] .23 8.5 0.73 1
” n
L 1] —- I~ n
%0 * - 80
" - M .
" - — Tew= 78.23 + 2.72 » x (o=0.11) [ 78
7 v I v T v v ”
T
0 0.25 88 0.8 [

X {RUN TINE FRACTION)

THERMOSTAT DATA:

PLOT 2: t..
W T — = 77— p
o = 1.282697
1 ===t = (8.35 + 1.12 =« X) /(1 = ¥
e = 1.270%02 p
L]
30 Curve fits for: X < 0.9
_—
“
L
2
c
E
0 . , . : r T .
0 0.25 0.5 0.7% 1
X (RUNTIME FRACTION)
SUMMARY OF THERMOSTAT PERFORMANCE DATA
LOCATI ON: WAL KER
START DATE: 6/21 OR 264 TIME: 19: 18: 40 JULEAN HR: 6331. 28
END DATE: /23 OR 288 TIME: O: 4: 8 JULEAN HR: 8380, 07 -
ELAPSED T! ME: 28. 79
TOTAL oN OFF
AVERAGE TEMP (DEG F) 79. 33 79. 09 79. 48
AVERAGE RH (%) 47. 89 47. 69 48. 03
HOURS 2m. 79 11. 80 17. 19
X HOURS 40. 31 59, 69
SELECTED DATA RANGE:
STARTI NG 284. 19. ( ®&331.000)
ENDI NG 268, 0. ( &360.000)

WALKER
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DEAD BAND (X RH) RUNTIME FRACTION RUNTIME FRACTION

RM (%)

RH (3)

LX)

0.4

0.1

R

L]

PLOT 4: RUN TIME PROFILES

] DALY PROFILES: A.B.C... b
. N
T T T T [ T T T T [ T T L T l T Al T T ‘ T T T T
o 3 10 LE] 20 25
] coMFPOSITE PROFILE (AVG: O.4) [
{nlnno0oanlln Rl
L A T T T T [] ¥ '[ T T L) T T T
L} E 1] 13 20 2
HOUR OF DAY (EDT)

PLOT &: HUMIDITY
- AVERAGE DEAD BAND (nn'j- 3.81 x (ON—-OFF) -
3 . : 3
7] . . . L] q
- 1 LI [ -

. sl 8 [ » L} .

E O |‘ ’.- .'-" E
p » L
L] 'I L I T l T
L] 0.13 [ 2] o1 1
p L
. (e=1.72) o
] (o=1.87) i
T I Ll ' L 1 A
L] 0.18 LX) 0.7% 1
; e -
: o« 00 ot T :.
i -—-."!H.,.- 485,58 + 5.84 + x {(o=1.88) L
T T T T ~r T T
L] 0.1% s 0.7% ]

X (RUN TIME FRACTION)

o

0.4

0.7

0.8

0.2

- s e ~uw

s &8 ¢ 8

H

L1

L]

ERROR (RH3X) ERROR (N)

ERROR (*F)

TEMP (°F) TEMP (*F)

TEMP (°F)

0.2
0.2
0.1

=-0.1
-0.7
-0.3

-

-1
-2
-3

=0.1
-0.2
=03

ns
"
™ws
m

0.3
0
ns
"
™3
™

43 ,3.8,
- o oW U O B o=

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

] N = 4 SA0=(Xs{1—X)) ' E
- L . "t -
§ . L . . * n
— ..._..,7..1.-_._,__,;____._'_0__.'___- b
- . [l . :,
E L4 L} L
» ot . . C
T l T I T '[ T
3N #2340 330 8300 a3re
3 " L.
3 _.L_____,._.-_____‘__.'L..____l... 2
: * ‘c"-. . . ..'o'.. :
3 ‘. ‘MH,y = 435.56 + 5.84 = x [
T 'l Ll ' T ] LI
130 1340 8330 380 1

- *

P ) ‘.‘ . :'_
7 fLr toe 3
- _—— — e —— — ——— | S —— e

. - N = . M ;.‘ LI “‘L'.'— :-
- . at " . -
.. a
1 Tey = 78.23 « 2.73 = x }

T l T ] T I T
330 340 350 380 70
JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)
4 DAY 264 s
T 'I Ll l T ' T I L] L] Ll T il I L -
4312 13144 ANIEE BJIRT S321E A4 S3164 63288 13311 330 &N
DAY 265
8336 63384 63408 BT 8345 B348 33530.4 S35LE 83551 4357 AN
DAY 2808 L
E -
3 u
1 T T T A | T T T T T S T T T

[517.] $382.4 B4R SJIT.1 SMLE W32 §3744  SITES  B3TR.Z  43ALE 834

JULEAN TIME (n)

WALKER

0.3
0.2
o1

=0.1
-0.2
-0.3

- .

-1
-1
-3

=01
-0.2
=0.3

L 1]
0.5

78.5

"3
L ]
s
™
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N {CYCLES/HR)

TEMP (*F) DEAD BAND (°F)

TEMP (°F)

"
] |
n
7.
73
74

78
"7
"
5
74

PLOT 1: CYCLING

N w 4 ¢ 338 ¢ (X (1-%))

. -'.-'
L ':!..-' : d 'l...'

o = 0.2712863

-
.

;-

T T J T T T T
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3
]
; m::l_up_t“on'o _'l‘" :;u..? "lo‘f' q:r)' s
4 LI P TPLI t":n'l.t. ®" . L
. VAT WY M . . [,
r . -
N L] [ ] L s
4 L
N T T T v T T !
[ ] 0.13 LB ] [ %/ L]
ki
p p C
r mmuﬁ+ﬂiﬁ##ﬂ*’ - %
- —~ 17
= ’ . . "
] % (e=0.24) |
p . ' " - Tom 77.88 % 0.390 &+ x (e=0.21) -
T T T T Y T T T4
L] 0.15 (X ] .78 1
n
. = - n
- D o o B W RO | 0 [ ”
- L o
- — 78
1 -
- =T~ 77.2 + ~0.69 = x (o=0.18) [ 78

0.5
X (RUN TINE FRACTION)

I
0.75

T

te (minutes)

PLOT 2: t.
30 A —t_. = 4.58 /(1 = X7
- e = 0.977853
“ee-t, = (4.66 + —0.13 = X)}/(1 = X)
25 .

o - D.980098
< Curve fits for: X < 0,9

i T
0 0.25 0.5
X (RUNTIME FRACTION)

SUMMARY OF THERMOSTAT PERFORMANCE DATA

T T
0.75 1

LOCATI On: KALAGHCHY
START  DATE: 10/ 1 OR 274 TIME: 20: 42: 10 JULEAN HR: 8572, 70
END DATE: 10/ 4 OR 277 TIME:  6:45: 18 JULEAN HR:  ©6630. 73
ELAPSED TI ME: s8. 03

ToTAL oN OFF
AVERAGE TEMP (DEG F) 76. 94 78. 83 77, 11
AVERAGE RH (X) s0. 78 50. 36 81.02
HOURS =8, 0S5 21. 04 37. 01
% HOURS 3e, 25 63. 75

EOF

EoF

£oF

€oF

EoF

EOF

THERMOSTAT DATA:

KALAGHCHY
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DEAD BAND (% RH) RUNTIME FRACTION RUNTIME FRACTION

RH (%)

RH (%)

0.2

PLOT 4: RUN TIME PROFILES

DAILY PROFILES: A.B,C... 2
-1
- 0.8
- 0.8
:— 0.4
[ 6.2
T °
[] s 0 L} 20 L]
] COMPOSITE PROFILE (AVG: 0.304) | 12
- =1
] — 0.8
N L os
. L o
10nnana0adl] H”
Ll L T L l T T T L 'I Ll T T LA L .
[ ] 10 8 20 5
HOUR OF DAY (EDT)
PLOT 6: HUMIDITY
2 a
+ fVYERAGE DEAD BAND (RH)= 1,72 X (ON=QFF) -
- . -3
4 o-#.-?' !.I [ . " B
- [ ]
- 1.' . * . e "t — 1
- b ) F
] ot B el wi »
Y T v T v T v ]
] 0.8 " 0.7 |
L]
1 . N -
] ; -
- — AHyy= BO.B1 + =2,84 ¢+ x (og=1,08) L o
4 ce= MHp= 53.08 + —4.08 « x (o=1.18) L
y 1 T 1 T T r 0
[] [X7) (1) 0.78 [
[
-' (X ) ¢ . . . '._ »
-: [ L™ 1 . — A :- a0
. * TY
i —_— M= 832.17 + =382 ¢» x (o=1.1) N
v T T 1 T T v w0
] 0.1 [ X1 0.7 |

X (RUN TIME FRACTION)

THERMOSTAT DATA:

ERROR (RHX) ERROR (M)

ERROR (°F)

TEMP (*F)

TEMP (°F)

TEMP (°F)

'
—O =

=1
-3
-4
=3

™

m

7

7

73

[ T B T I B
T 2 3 & @& ¥ a3

-
-

s

PLOT 5: ERROR ANALYSIS

4 N = @4 =ADe(Xe(1=X)) [

— :“' . . . . —~ 0.3

: I K R [
1w e e o

b LR s . LEa ™ ,.f e o '..ﬂ 3 o
-1 i ' - -0.3

T T T T T T T T T T T T T =1
€570 ass0 es10 8800 w0 ss20 1630 S84
3 : = 5
e . Y . =
i U, VPO donin W .. P E
- T N Frr el g
3 ' E 3
q . RM,, = 82,17 + ~3.82 « x =%
T T T T T T T T T T T T T -3
#5370 380 390 ss00 ss10 020 %0 e
. 1
4 ° - 0.3

4 ) . . L
1 - 5‘;1'-7.'.—*;'.@ A?"";? ‘J\v'ﬂﬂm%“h“ - o
—~ - 0.8

7 T - 77.2 + —0.80 - x i

T T T T T T T =.| T T T T T =1
8570 sss0 ssh0 s500 1o sz "0 884
JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)

JoAv 274 n
. ™
. ”
] 1

LA I L A A S L AL
$I81  GEBAe BISEE SRS ESELE  6BB4  S6S.4 EMEE 7LD BIRE OB

Toav 278 -
- ~-
. AN -
. AL | e

T ' A l' T l L 'l T 'l Ll T l L l L 'I T ”
§378  BS7R.A B380.8 S3ELT €S83.8 6588 6404 SSILE  6SE5.Z 63874 6800

JoAY 278 -

- L 7
: ‘ ‘ [

- | | ] | i ,l . | — 77
- | “ ' | l -

p 1

——tTT 11111 1
€800 86024 SRDAE 68077 K60R.8 6811  BH144 G168 $610.3 64218 MeMe

JULEAN TIVE {n)

KALAGHCHY
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N (CYCLES/HR)

TEMP (°F) DEAD BAND (°F)

TEMP (°F)

PLOT t: CYCLING

L]
L L
-4 L ] L]
L] . 2 r
oy, s ' o "
- K r »
/2
Jd
- [ ]
L ]
| N = 4 » 2,44 = (% = { 1=%))
o = 0.22995
T 'r LE l T 1
1] 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
3
3 AVERAGE DEAD BAND = 1.13 F (ON=-OFF) [ 2.9
] . L 2
1 e e Spmimaet @ " * [
] . LY b X . - 1.5
3 ] il ,.“ w, e * . '_,I
A "'"!-i . 'klr ' - 0.8
1 T ! T T ¥ T - o
] (X1 .t o8 '
E ' o - ::
3 e, gt - »
; e+
- .47 + 3.27 - x -
> ces Tom 80.28 + 4.52 » x -
r | r I ' T ”
] 0.2¢ .8 0.8 !
"
..
—- . 3 - L L}
] . * - "
7 : F
3 ' ——Tey= B0 + 3.72 « x (0=0.3) - a0
v T J T y T "

0.28 (X} 075
% (RUN TIME FRACTION)

THERMOSTAT DATA:

PLOT 2: t,.
60 i, = &858 7(7 = %) /
] ¢ = 2.88B769 /
e, = (4.2 4+ 716 « X)/(1 = ,.X) /
50 C = 2.410546 f’

Curve fits for: X < 0.9

te (Minutes)

0 ¥ ‘[ T 'I ' T
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)

SUMMARY OF THERMOSTAT PERFORMANCE DATA

LOCATI ON: SH REY2
START  DATE: 10/ 4 OR 277 TIME: 21:44: 45 JULEAN HR: 6645. 75
END DATE: 10/ B OR 281 TIME: ©6: 43: 40 JULEAN HR: 6726. 73
ELAPSED T) ME: 80. 98

TOTAL OFF

AVERAGE TEMP (DEG F) 80. 89 80. 98 80, as

AVERAGE AH (%) 85. 48 5. 14 55. 56

HOURS B0. 98 19. 29 61, 69

X HOURS 23. 82 76.18
EOF
EOF
EOF
EOF
EOF
EOF

SHIREYZ2
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RUNTIME FRACTION

RUNTIME FRACTION

DEAD BAND (% RH)

RM (3)

RH (%)

0.4

PLOT 4: RUN TIME PROFILES

P A e e e

CAILY PROFILES: A.B.C...

T

A A I LA

P R Y

P |

COMPOSITE FPROFILE (AVG: 0.238)

TTTTTT T T

st sl

WOUR OF DAY (EDT)

PLOT 6: HUMIDITY

] AVERACE DEAD BAND (RH)= 1.28 % (ON=OFF) F
p a . L
7 v " . .
. " " -
R .'.' [] * q. i ] * . . -
4 - ) . . -
h LY i T sy = [
T ] T I T 1 L)
L} (X ) a8 018 ]
3 . E
- [ ] L] . =
:: -...l-.--.:_'.__,(____ ::
K [ n x {omt1,25) E
E AB1 o e —1"82 o x (o=1,24) 3
I T "r L]
[} 0.28 [ X] 072 1
= * -
3 to=1.19) 3
L] l L ‘ L] 'l ¥
o 0.2% . 0.1% 1

X (RUN TIME FRACTION)

=
-

o
-

-
M

0.8

0.8

0.2

ERROR (RHY) ERROR (N)

ERROR (*F)

TEMP (*F) TEMP (*F)

TEWP (*F)

]
- ke

-1
-3

THERMOSTAT DATA:

PLOT 5: ERROR ANALYSIS

7

E N = 4 aADe(Xa(1—=X)) L
- L] . '. b~ 1

4 . L
- Poere - Sl s be WWM"?._. T‘-_.n-.__' | o
- R S

T I Y T T I T T T T T ] T T T T -7
8840 e8s0 ses0 8870 sano 8380 8700 710 8720 8730
5

E - E ¢
3 ’ . - 3
= . R | , F?

e 4 "oy ot b vt ! '\'\.' =
E B Lt L TT o T By
3 % N 88,00 + —2.39 - < -2

T T T T T T T T T T T T T T =3
8840 oes0 (117 8870 8800 10 8700 8710 8720 8730
] 3

- o
. R 2
B ’ . !

7 * Y e . i
- — pl iy —— - —

] T T N e A A e AN g -

Ta - 80 + 3,72 &« x
T T T T T T T T T -? T T T T T T T -t
8840 §830 sa80 a0 a880 (1] 700 L1al L i) ary
JULIAN HOURS
PLOT 7: TEMPERATURE VS TIME (3 DAYS)

Joay 277 r [}]
-t — 31.5
- — &
-1 |- 80.5

T " LE 'I L) ‘ T l L I ¥ 'I L) 'l T I T L "
SIT4 W20 MEIDE B3I MDLE MOME G304 GIS0.8  BE41.7 88455 Be4E

Joa¥y 278 r "
- I~ 813
— — 8
- b~ 80.3
- = 80
448 M430.4 5328 68352 SST.0 RS0 SBA2.4 SR04 BE47.7 WEENE  B472

Joay 279 ] YTt "
“I s
- L 1]

i |
- 80.3

L l T l L I L ; T ‘ Ll l L] T T I T l '.
$872  SATAE 740 ST SME0.E 6B BBM4 GISBE  $891.7 SEPLE SN

JULEAN TIME (h)

SHIREY 2
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N (CYCLES/HR)

TEWP (°F) DEAD BAND (°F)

TEMP (°F)

PLOT 1: CYCLING

5
’ [ ]
‘ .
:.:'t'l .
' '. .y LI
- ' .
". * !"=.H.l
3 . —l-:l'.:' LA PR )
-
- L -
2 4
' -
N = 4 » 3.48 ¢« ( X = ( 1=X ))
] o = 0.25577s
0 T r T |' T I Li
0 0.25 0.5 0.75
X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
4
. ] AVERAGE DEAD @AND = 2.43 F PON-OFF) 2
- . L
3 [
28 3 -
2 - -
L] < [
' v r .
°
[T 2
Hix b 2. 2 E
n i -
7% 3 -
77 = =
;: 3 7AMP' 3 881 . x (0=0.8) -
74 < T3.00 + 7.47 + x (o=mD.81) =
73 T T T T T T T i
[ 0.1 X 0.7% '
2 - -
n = -
10 - -
" - —
m - :_
77 - -
7% = -
Lol —— Ten= T4.44 + 0.87 + x (o=0.34) [
7 3 + E
I L] 'l L] l T
] 0.23 0.8 0.7s '

X (RUN TIME FRACTION)

t. (minutes)

PLOT 2: t..
Wr— == 70— % 7
0 = 0.591486 .
seeet,, = (4,05 + 0.7 = X)/(1 — Xy
¢ = 0.370308 /
15 Curve fits for: X < 0.9 /

0 T I T ] T T
0 0.25 0.5 0.75 1
X (RUNTIME FRACTION)

SUMMRY OF TP-;EMSTAT PERFORMANCE DATA

LOCATI ON: KANNAN

START DATE: 10/11 OR 284 TIME: 22: 7:40 JULEAN HR: 6814, 13
END DATE: 10/13 OR 288 TIME: 21:33: 58 JULEAN HR: 8909. 90
ELAPSED TI ME: 95 77

TOTAL OoN OFF

AVERAGE TEMP (DEG F) 78,79 76.70 78.83

AVERAGE A= (X) 59. 45 39. 28 9. 55

HOURS 95. 77 34, 43 81, 34

£ HOURS 35, 95 54. 0OS
EOF
EOF
EOF
EOF
EOF
EOF

THERMOSTAT DATA:

KANNAN
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DEAD BAND (% RH) RUNTIME FRACTION RUNTIME FRACTION

RH (%)

RH (%)

.4

0.1

0.1

- s PR

ges2328 gLss32s

PLOT 4: RUN TIME PROFILES

P B P T

DAILY PROFILES: A,B,C,..

o

LREL AN S R (LS AL R S S N B B BN SN LR L R

3 ] ] 0

PR R B T

COMPOSITE PROFILE (AVG: 0.358)

0.8

o8

0.4

.2

a

(mngnonogul 1]

HOUR OF DAY (EOT)

(0

PLOT 6: HUMIDITY

alalalatadalel,

AVERAGE ,0CAD BAND {RM)= 2.71 % (ON=OFF)

| O m s nw

1 Rk A2 AR Bl A

adalabadalsl o

(c=2.82)
(om3.08)

T T
0.1% s .75

clalalaleli)a

T T Al T
0.13 (5 ] .'5

X (RUN TIME FRACTION)

THERMOSTAT DATA:

ERROR (RHX) ERRQOR (N)

ERROR (*F)

TEMP (*F)

TEMP (*F)

TEMP (*F)

PLOT 5: ERROR ANALYSIS

2 7
1.9—- N = & aADa(Ma(1-=X}) ’_|'5
' ' o . L
0.3 ~f . Y — 0.3

1 2l A L ea R
o (A g -r—‘,ﬂ”:“ﬁ'ﬁ"‘ MWL, |- 0
=3 7 ) ".\-.' ' o -0.3
-1 T T T T T T T T T T T T T T T T =1
[131] 820 [LE0) [T11] 8850 1m0 [Th]] (117] L1 00
L] 1"
. L

__1,.........._-4 -

JM‘_

RH,, = s?,n! 6.01 » x
L p s o e s e ey S R R R
4810 s820 430 (120 850 (110 ] sare (L1 a0 800

-: .: ":I: . " .‘ :‘I
0 —-‘h-—.-'f&’ -'f.—‘-,l;.ﬁap#— l---"'.—ﬂ-—!‘fné- -0
]

£ Wl [

o B - -
* T - 74 .44 + 6.97 & x [

-2 T -1

s510 LLE LoE ] " 830 L1 Ll 880 a0 Ll

JULIAN HOURS

PLOT 7: TEMPERATURE VS TIME (3 DAYS)

" Toav 384 "
- b
77 —- ”
" e
il ' T T T T T T —

004 SE0A8  WBIL2  EB13 MM
n

J
ST T4 aTel 1792 AL B4
] )

316 WS4 SET0.0 SA23.2 SAIM AN HAX0.4  SRI2.8 BRIS2  IR3TE SMD

544 B850 48307 MBEVE SBN4

BSR40 SR42.4  BR4AE B840 SRS 52

JULEAN TINE (n)

KANNAN



#9-)

N (CYCLES/HR)

TEMP (°F) DEAD BAND (*F)

TEMP (*F)

PLOT 1: CYCLING

LI
L] ' . .' . L]
Sind '
1.. Il. . s
L) . ]
.0' 1'1 e - _
!.- b :
3
c
- d

PLOT 2: t..
—_—t, = 375 /{1 = x). /1
T ¢ = 0.691722 /]
T o te =4+ 0083 . )Y, - x)
) T = 0.684433 ..//
i Curve fits for: X <'Od0,
* /'

- 3 A
N = 4 « 403 « ( X = ( 1-%X ) )
E 2 -
o = 0.38278 |
' T v T T | T 1 v T ' T T 1 '
0 0.25 0.5 0.75 1 0 0.25 0.5 0.75
X (RUNTIME FRACTION) X (RUNTIME FRACTION)
PLOT 3: TEMPERATURE
. pevpps e o ~ 3 SUMMARY OF THERMOSTAT PERFORMANCE DATA
i . v b ..'“. e 'y .‘ =orr) - 2.5 LOCATI ON; YAROSH2
Je, =9 ,'q," 't¢ r' ' -2 START  OATE: 10/20 OR 293 TIME: 18:13: 55 JULEAN HR: 7026, 23
3 IRTWE " - l" ey, F e eno DATE: 10/22 OR 293  TIME: 7: B:25  JULEAN HR:  7063. 14
E . o ELAPSED TI ME: 38. 94
: v I v T r r r - o
] 018 . 07 ' TOrAL ON OFF
[ 1} — —
3 a4 - %
3 At £ 7 AVERACE TEMP (DEG F) 77. 41 76. 99 77. 81
i I - 78
-] “5 =~
3 A + 295 x (emi2y EN AVERAGE RH (%) es. 32 83. 0% 83, 45
_: .l..lo--‘- Tem 78.99 + 3.3 ¢ x (o=1.09) — 14
T T T T T T T " HOURS 36. 91 11. 50 25, 41
[] 0.2% 0.5 0.3 ]
£ 11
- E- 20 % HOURS 31,18 €8, 84
- = 79
5 - 18
= = 17
.: — TR
— - 13
K —— Ten= 76.78 + 2.07 = x (o=1.08) [ .4
! v - T A T T ’ ™ SELECTED DATA RANGE:
0.2 ) o.18 ! STARTING 293, , 18. ( 7026.000)
X (RUN TIME FRACTION) ENDI NG 295, |, 7. { 7083.000)

THERMOSTAT DATA:

YAROSH2
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DEAD BAND (3 RM) RUNTIME FRACTION RUNTIME FRACTION

RH (%)

RH (%)

PLOT 4: RUN TIME PROFILES

" T DALY FROFILES: A.8.C... [
B oo o e e e e e i — — —— ——— i — —— — — ———— - =
0.8 — -
0.8 —4 -
0.4 — =
02 - [
] T r:‘“’v LN S R S S B S S A e S S S A
[ 10 15 20 1]
"2 ] COMPOSITE PROFILE  (AVG: 0.318) [
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PLOT 6: HUMIDITY
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PLOT 5: ERROR ANALYSIS
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PLOT 7: TEMPERATURE VS TIME (3 DAYS)
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