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System Identification Method for Heat Transfer and Ventilation Performance

Field Measurement of Multi-Zonal Buildings
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Fig-5 Carbon dioxide generation in each chamber
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Fig-9 System identification models of heat and gas transfers
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Table-1 Estimated equivalent thermal capacity mi,j (kJ/K)
of each chamber ( i:row, j:column), former results are in ()

Chamber 1 2
1 2802 (3307) 0
2 0 3008(3244)
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Table-2 Estimated air flow rate gi,j (m>/h) between chambers
or outdoors (flow direction: fromj to i)
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Fig-8 Temperature change in each chamber

Chamber 1 2 3 (outdoor)
1 0 0 310.8
2 60.83 0 300.0
3 249.9 360.9 0
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Table-3 Converted convective thermal conductance ¢, .p*gi,j (W/K)
between chambers or outdoors

Chamber 1 2 3 (outdoor)
1 0 0 104.1
2 20.38 0 100.5
3 83.73 120.9 0
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cij % Table-4 (CFR T, FERITIFAFMEELFFOZ LI/ D,

Table-4 Estimated generalized thermal conductance ci,j (W/K)
between chambers or outdoors, ci,j=ui,j+c,.p *qi,j

Chamber 1 2 3 (outdoor)
1 0 186.9 290.7
2 207.3 0 297.7
3 270.3 318.1 0

BEE WA 7 2 2 A uij 1%, (10) & (11)F A5, Table-5 DERIC

FAHREEND. ZNBIERHIEE OO THIREENHETICEE S
TW5.
Table-5  Estimated overall heat transmission conductance ui,j (W/K)

between chambers or outdoors ( ui,j=uj,i ), former results are in ()

Chamber 1 2 3 (outdoor)
1 0 186.9(174.4) 186.6 (207.3)
2 186.9(174.4) 0 197.2 (210.3)
3 186.6(207.3) 197.2(210.3) 0
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Table-6 Estimated coefficient ri,j (m?) to chamber from heat source g3
(horizontal total solar radiation W/m?), former results are in ()

Chamber 7,3 7 i,3(m?)
1 13 8300 (9.871)
2 23 8.196 (8.954)
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Table-7 Using double moving average, Estimated equivalent

thermal capacity mi,j (kJ/K) of each chamber ( i:row,
Jj:column), former results are in ()

Chamber 1 2
1 2982 (3307) 0
2 0 3166(3244)
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LRBEOHEFBRCTHD. —EBIHFHOHELHBERLTHD.

Table-8 Using double moving average, Estimated air flow rate gi,j
(m*/h) between chambers or outdoors (flow direction: fromj to

Chamber 1 2 3 (outdoor)
1 0 0.8758 310.8
2 61.41 0 300.0
3 250.3 360.5 0

Table-9 (%, Table-8 DA &%, ZEXBEO LB a2 7 &
ZICHE LD TH D.

Table-9 Using double moving average, Converted convective thermal
conductance ¢, .p *qi,j (W/K) between chambers or outdoors

Chamber 1 2 3 (outdoor)
1 0 0.2934 104.1
2 20.57 0 100.5
3 83.84 120. 8 0

Z 0 Table-9 (2 X 2 (12)RXDOMREM% F/h “RIETEE L, FA
/N IRIE TR — LB = & 7 B 2 R i j & Table-10 127,

Table-10 Using double moving average, Estimated generalized
thermal conductance ci,j (W/K) between chambers or outdoors,

cij=uijte, pqij

Chamber 1 2 3 (outdoor)
1 0 182.5 298.8
2 202.7 0 305.2
3 278.5 325.5 0

BEEENa 7 2 v A uij X, (10)& (1) 5, Table-11 O
IZFHE SR A.

Table-11 Using double moving average, Estimated overall heat
transmission conductance ui,j (W/K) between chambers or
outdoors ( ui,j=uj,i ), former results are in ()

Chamber 1 2 3 (outdoor)
1 0 182.2 (174.4) 194.7 (207.3)
2 182.2(174.4) 0 204.7 (210.3)
3 194.7(207.3) | 204.7 (210.3) 0

SAEBETIIAREH R FE S 3ICET L b0 TH D, FBEHRPITO
BEEFE oy O % ( WSRT. SARAE T, BRI L TR S M
T 4.4% /NSO DIZ/R Y, — BB L TOERNEITITSL
EINTND.

E BT H I BRAHAEE Table-12 12 £ 4. 2B 566 “EAF T
WK LG TIEN 5.7% NS D OEICR Y, —EBENEY 0 =R
DN HEFEEN TN D,

Table-12 Using double moving average, Estimated coefficient ri,j
(m?) to chamber from heat source g3 (horizontal total solar
radiation W/m? ), former results are in ()

Chamber 7,3 7 i,3(m?)
1 13 8.983 (9.871)
2 72,3 8.777 (8.954)

T BAREMEO /N RIEOVPERINT, — T OB 0%
BIL 09973 THoH7DIZH LT, ZO _EBEHFEHOEAICIE
0.9986 L LEL o Tnd.

8. ZROVATLREDNDEREILLLE

— 2 H OREEIFEEHEN 0 5 AR 23 i I & 3 B E 0 1E
BT, ZoHIX 2 HMOEERNRBEAT, =201k, IHIIBD
R T EICH L CRE ST, BRI T L R S h
FRZENTUHFETE D, FIIF, 2 BOSRIEICOWT, B
EMEE L LTy 7 7 %ol RO =MD v A7 ARIEED K
2 5% LC Fig-12, Fig-13, Fig-14 L7272, IREZOBEWITD T,
THHN, ULV Fig-12 OHEENRLMEEEN BIFICR 2 5. RIC
ZHEBEEE O Fig-14 &b D . ARERE A Ao BB BT T
O RS, BEROFARIE, BERNEOEAR S &, 2T
63 Himdsd. —J, VAT AMEEET ML, SFEOMLAERED
2T THS. L LZOREO-HIFH/LND.

0. BREAEHMEMESBREMERAT -
Ko Tl T, WEBMBZ RS~ EL LWt b b
D, BESEREITH BN < MEE 5 2. Ly LIREEE O BIEET
H AW REVEE N 8 0, A N B R ) 0D e o 5PN % T
%. 2 UTEBGR TS BEERR TIEEH & b Io 5B (k517 0 2 bk
Bbs L Bbns. GEROREEERETHE Th & LT, BERR
K CiifE A4 © K4 [WK], fI4BEET M K] L300, BE
WOz 72 8 5 TIRORD IR Th RHETE 5.

(K-4/M)-T, =125 (13)

10. #

ZRER TOBRRLEHERMERZ, RIS AT AFRET 5 )7k
Z, WERPAO HEIGEM L, FTEMOEREE VAT ARE LT
M, IHNEMESENEE LT, EMHRO ka2 20 R %
VAT ARET D, FLTHBMEOBRYEZRD D, £-EMANR
BUGEIE &3 272, KT0E 5 2 AV CRIR 0 5880 & fR e 7 A
REETLHHIEEZRE L., BERPIORIRIZIEREIERE > 2n, o
DOIFETITHEBEAIC R Y, AERKEIISETS. 22TinsxX
HBIT L7200, ZHEICBIHTFEHENEMICE T FELEE L. o
NHOFEE ZEET VO ABER TR O, HBEOMIKETY
TEICBITE AN L T AT AREEEITER TE . SOk
EH TIEFEIRA CTED LR S OB IEHRZRIT 2008 EZE L.
[35E]
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Fig-12 Former system identification model** made by sinusoidal excitation predicted the 2nd floor air temp and compared with measurements
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Fig-13 Single moving average used system identification model predicted the 2nd floor air temp and compared with measurements
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Fig-14 Double moving average used system identification model predicted the 2nd floor air temp and compared with measurements
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