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SE=506 10-2286868

# 1
Component Description
Location and - Located in Chicago, Illinois (N 41° 58 and W 87° 55')- Annual outdoor
weather conditions (9.99° C and 70.34%)
Building size - Single floor rectangular building (30.48 m x 15.24 m. x 2.44 m) with a 3.05 m

height— The four exterior zones (depth is 3.66m) and an interior zone
- The return plenum with a 0.61 m height

Internal gain - Lighting is 16. 15 watts/m and office equip is 10.76 watts/nﬁ.— There is 1

occupant per 9.29 n of floor area (50 persons).
- The infiltration is 0.25 air changes per hour.

Wall and roof - The walls are made of woodsingle over plywood, R11 insulation, and gypboard.-
The roof is a gravel built up roof with R-3 mineral board insulation and plywood
sheathing.

Window (4 EA) - Double pane clear, 3mm glass, 13mm air gap- Double pane clear, 3mm glass, 13mm
argon gap

- Double pane clear, 6mm glass, 6mm air gap
- Double pane lowE, 6mm lowE glass outside, 6mm air gap, 6mm clear glass

Door (2 EA) - Single pane grey— 3mm glass

HVACR - Standard VAV system with outside air economizer, hot water main coil and reheat
coils, and central chilled water cooling coil- Central plant with single hot
water boiler, electric compression chiller, water cooled condenser, and cooling
tower

- Autosize for all equipment

Periods Conditions
7:01~10:00 Normal
10:01~18:00 Faulty
11:01~13:00 Calibrating (Estimating)
13:01~18:00 Calibrated in-situ

471 AF el okl [® 3]3 He] 2F = k.
(Condition DellX+= 2% AA(110)9] F4 2=7F A4 AHrd +2°C =25 AASHUdYG. 7]
(110)¢] Az A3 3" 22U (210) Z5F-E] <] 2 Qe A= Aoz A
Z(Condition 2)°lM= 3 ﬂHH%PW1ZéH~%WMJ%%ﬂ 44 ARl R} 8.0%~14.0% EE= A
ATk, ol F%F AA(120)7F T2 YE(20) WH9
A oo E F5 A (12008 $F71(130)] A4 Hﬂj]é}o% &7 @@o] %*gE]E%
ZA(Condition 3)elA &= 7] 2% A (110)2] Ao} 7]

=

¥ oMo oY

Fault conditions Tecsa Msa Descriptions

Individual | Condition 1| +2° C - Systematic error due to the heat exchange with
the surrounding heating coil
Condition 2 - +0.08kg/s 8.0%~14.0% systematic errors of true
measurements due to the sensor location
Simultaneous| Condition 3| +2° C -0.08kg/s -
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7] A LX]L 2= A (110)o0AM FA4% = SA ko]l A4 IANE %9} AX3eF A2, &3
SF71(130), W7H(240), HYef(230), H=(232, 245), WM (233, 2%)~%Hb\PWEXHL4&%‘§
A 5ol ”EP?& ¢S = 5 Jdu. &S Agoz 3 &2 FaultModel : TemperatureSensorOf fset

CoilSupplyAir®] EnergyPlus ZAAE AM&3le] &S}
2w A (DT ol AoH, WhH FFF AlA (12009 ei7+ AHA A
of 7] FAES FE B Aot ofd A 5 Fhedwh F%S vHYh, wEbd o R/E R
2] (8)7 o] AA| kol F7MEAT. A AlA (110, 120) thal AXE B4 A< EnergyPlusol A X

l

S =

AE SAHES =37 S 2 (9) H (10)3 o] Ag-E .

chsn,f = Tc:sn,,r,f - To,rf chsn,f = Tc:sn,,r,f - To,rf );Tl (7)
Misaf = Msagp + Mopp Msay = sapr + Moy 2] (8)

Teesafue = Teesaff — Toff + Zeesa Teesafe = Teesapf — Toff + Ceesa 21 (9)
Mesafe = Msaff + Mopf + Lsme Misafe = Msarf + Mopf + Lsme 21 (10)

= AT AHE, (fe ATl fle dHE, off& 23S, v g ® 20&, xv= Y EA 93

143 =14, AR & okl 4 (1D Zo] A=A, a3y ¥z {4 SollA AlA (110, 120052
g A9 BAgo] Z=JEK| gy wiEell, A1AE 27 AT g AA By AHE E3eE &
=t A BA SdolA, 2719 B & A5 (Teg D Msa)= 2 (12) 2 4 (13)04 238 J75(240)
% 49, a3 WHE Ao Mg F ol dlufel] &) Zhz EEE F ¢l MATLAB R2018bol A=
S| Q_ld A AAGES AFEste] #dE WSt e T O7EA AN ERA(f s and  fran) S ST
Levenberg-Marquardt (LM) €¢ael& =
7] $18) WM HAsE 7|dte R AAEY TR 9 vlolojAE JHolE 3 4 Q). mpA|He R F WSl f
sk 1A I AR ghe] zke] Aol 2 2 (1DoA et o] A1y 2319 A = XJJEl‘}iE} B
H a2 A (14) 2 (154 2y A2 FoHAdFU.

o] £l dygFor MEEom FTH A7FS Fo|HA x%g'h:ve_ o)

A2 D A3EE AN FAH/S59E T As =2y FEE ARele] 2] AlEe] e A
(12 oA}, A2

<3|
(17)0111‘19’]’ ZE]_—O] “6—7] % (chs/\, ms“, an

(18) 2 4 (19= ojdrt.

Dca.ssl(x) = (YC_.CCSHT - }’b,CCSAT:IZ + {YG,SAM - Yb,.S'AM:I

Fensor calibration )ﬂ] (11)

yb,CCSAT = ﬁ,CC.SAT(Yc,S'AMJP.S'FJPCh('RsTJ szius) Yb,CC.S‘AT = f;’,l:CSAT':YC,SHJHJPSFJPC?H'EEB?J Cuai‘us) /L]' (12)
Yb,S‘AM = ﬁ,s‘ﬂ.M (},C,CCSATJPSFJPC?Z['HETJ Cﬂaius) Yb,s‘m = ﬁ_.s‘.ﬂ.M’ (YI:.:,I:C.S'AT-'PSFJPC?!“EE?’J szEer:I ( 13)
Yeccsar = Gecsar(Xcesar) = Tocsa + Xccsar Yeccsar = fc csar(Xccsar) = Tecsa + Xcesar (14)
Yesam = Gsam(¥cosar) = Mga + Xsam Yo san = Gsam(¥cosar) = Thea + Xsam (15)

Degeazl(x) = (yc,ccs,a.r - ﬁ::,CC.S‘AT) 4 (YG,S'AM - ?c,sm:'z + (P.E'F_ 16.5'5)2
air—side (16)

Yc,c CEAT ?c,.S‘AMJﬁSF =A Em’r(yc,c CEAT: Yc,S‘AMJPSF:] ( 17)

Brones () = (¥ crsar — ﬁ.ﬂ.‘:‘r )l + (Yr..u.m - i.mmr + (P - ﬁs:r)l + [Pc;c;u:. - ﬁc&illzvji + [Cl'\zlr: €t T

i —aik waicr s (18)
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[0096]

[0098]

[0099]

[0100]

[0102]

[0103]

[0104]

[0106]

[0107]

Yc,rcs.m’* l?c,SMIﬁSFJ ﬁrm’[[n" éﬂﬂ[ﬂﬂ = AEnir —watar (Fc,crs.ﬂ.!J yc:m‘Ps.f-'J Pcln'[[sw CI:‘E[I?S ) ( 19)

o714, CCSATE= W7 2ol FFE+ 97 fA9 &%, SANe ¥4 37 2
A

ZF
fol= g 2Y ) airs 7] =, air-waterS 3719 & = Alo)o AE 2ES on|gf,
of

el vl e Abe dmde ¥ U2 e @A) AAste], L atdt

2
[N}
e,
2
w
1
o
N
L
=
>
>
offt
2
m

9 oS24 ATeE TFSE ARE FHE Fostel 4 003 ol FANL. A Fits FEe A
(D AT 29 B GER)I} AP AolE 2y HE (p7F fAA B 0 2 ghe welF 9

=, ol i ot L, Aatst &5 I A Ay FdoA A Aafrskel 7RA7E AopA =

AL X8k, [ 4]E HaAd AE dzge] A4S nojFEr).

&k o
E= Ezz (%, =%, ) + A szzghrs + 5 Qspﬂrsliy
n=l k=l — —_—
L, sparsity
mean squarederror regulatization regulatization
A (20)

714 €= L2 478 & (Queights)o] tist AZ=olx A= 84 78 & (Qsparsity)ol tla Ao},

I 4
Parameters Values
Hidden representation size 50
Encoder transfer function Positive saturating linear transfer function
Decoder transfer function Linear transfer function
Coefficient for L, regularization (') 0.01
Coefficient for sparsity regularization (F) 4
Sparsity proportion 0.10

W7t 2921000 FHHE W A0 S5 (Tew) 2 37 2% #3F (Msa)o] g w5 A4 me] gox

A1 WA AR =7 dis] By A E
2 v, F 2k= 4zbe] Ao vE dojd AA @I d@%
A AT, A1EE F70A FEHd s B FAYHTE, Teand
Ay 22 2d 1A glo] g17] widd thE Z7ddAE RAge A, A

4 2 AdA = A3d
o] A2AY ARG A AT, AA 2ol = 6ol st et

HJES
F 2N A2

gl A= @ odA M BAE Al2E FEe] Hste] AE ol|A dof avs
HojEth. EnergyPluse] A% ZAoAM astE A#stetr] fsl, 7] AMEe] g +4 B4 s 4 (9)

% (10)3 o] = AT

% 79 EAE whe} gol, AL WA A3 2AA el A Mae 44, A% % w4 24 5% 5
2RH9T. WA, A4 23 9o F (24 104 oF) WAy Al F7&S gAY & Atk o Al
A of7h A ouA aulel AL de Vet @A e 14 ~ oF 14) olF, 947 Ave
wAg ol $5a7] wEel A3AY AN A4 5ol Aow Tl MEHAT. W, Al % A239
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