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Table 1: Open loop tests on simulated cooling coil

Correct | Wrong
: charact | charact
I j Features Min abs range (°C) 12.9 12.5
Normalised gain (~) 0.67 0.67
- Turn-off error (°C) -0.04 -0.04
< Curvature (-) 1.45 3.45 -
S Normal Degree 59% 1%
3 operation Confidence (0-1) 0.55 1.00
é “Stuck” Degree 1% 1%
< fault (Grp 1) | Confidence (0-1) 1.00 1.00
“Reverse” Degree 1% 1%
fault (Grp 2) | Confidence (0-1) 1.00 1.00
: “Leaking” Degree 1% 1%
0 50 100 fault (Grp 3) | Confidence (0-1) 1.00 1.00
. “Non-linear” | Degree 41% 99%
Control signal (%) : fault (Grp 4) Co;ﬂdence (0-1) 0.55 0.99

Iigure 1: Process control characteristic for
the siimulated cooling coil
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Figure 2: The transient behaviour of the simulaied plant with the correct valve characteristic

Table 2: The results of the closed-loop tests (with correct valve characteristic)

12—17°C | 17—12°C
Features Controlled variable transgression (-) 0.129 0.142
: “ "~ | Control signal reversals (=) - - - o4 2
- - Control signal transgression (=) === =0~ [0~
Controlled variable abs. mean error (°C) |- 0.0 ~-[ - 0.0 - -
Controlled variable activity (°C) - 0.0 0.001
Regulation fault | Degree . : 0% ~. 0%
(Grp 5) Confidence (0-1) ' 0.98 0.98
Transient fault | Degree - o . 0% 0%
(Grp 6) ~ | Confidence (0-1) === on oo |-.008 | --0.98
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IMigure 3: The transient behaviour of the simulated plant with the incorrect valve characteristic

Table 3: . The results of the closed-loop tests (with_WJ:ong valve characteristic)

12—17°C | 17—12°C

Teatures Controlled variable transgression (-) 0.121 0.138
Control signal reversals (=) = =~ . 25 2 .
Control signal transgression (-) 0 0
Controlled variable abs..mean error (°C) | . 0.090 -} . .0.003
: Controlled variable activity (°C) 0.560 0.001
Regulation fault | Degree e : 0% -|. 0%
(Grp 5) Confidence (0-1) 0.98 0.98
Transient fault | Degree q 80% 0%
(Grp6) Confidence (0-1) ' 0.98 0.98
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Table 4: Open loop tests on a cooling coil in 2 real building

Correct | Wrong

1 . o charact | charact
l Features Min abs range (°C) 14.0 13.9
v Normalised gain (=) | 0.78 0.75
—~ Turn-off error (°C) 0.19 0.46
bt Curvature (=) 1.35 2.13
B Normal Degree 74% 1%
e operation Confidence (0-1) 0.65 1.00
& “Stuck” | Degree 1% 1%
< || T2t (GTp 1) | Confidence (0-1) 1.00 | 1.00
“Reverse” Degree 1% 1%
0t 1 i fault (Grp 2) | Confidence (0-1) l.gﬂ - 1.00
“Leaking” - Degree 1% 1%
0 50 100 | fault (Grp 3) | Confidence (0-1) 100 | 1.00
Control sli'gnal (%) “Non-linear” | Degree - - 27% 99%
fault (Grp 4) | Confidence (0-1) 0.65 0.99

Figure 4: Process control characteristics for a
real cooling coil :
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Table 5: The results of the closed-loop test in 2 real building
12-17°C | 17—=12°C

[eatures Controlled variable transgression (-) 0.25 0.15
Control signal reversals (=) 6 5
Control signal transgression (-) 0 0
Controlled variable abs. mean error (°C) 0.55 0.35
Controlled variable activity (°C) 0.1 0.1
Regulation fault | ‘Degree- : 3% - 0%
(Grp 5 ) Confidence (0-1) . 0.88 0.98
Transient fault | Degree 6% 0%

(Grp 6) Confidence (0-1) 0.19 0.98
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Figure 5: The transient behaviour of the real plant Wiih_t_.he c_o_r.rer.t_vallvg“c‘haﬁ-?\lt:t“eristic ' .
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