EAVE S A EAREZIB LA FROP E O Vol. 44 No. 4
2022 % 8 A Journal of Civil and Environmental Engineering Aug. 2022

Gt S A ) T FE G B 78 i B Iy T S T LI IR

A A R
(1. AFKRF WM R RS, L 201804;2. H4L %44 AL B KM A FRAF] , 467 100089)

B OE. 24T ARAEAE T I LMA TS EATARE S A Y a TS PR eTBERY Y
HEE, RRTZHHENTHERAOHERLETRAMNBERN (GHABERA L HEAHRETTL, LT
AT EMELAN T EEAIBEATRARKANEEIBERALIEREAERNEE, AT EOH T
Wi G e egid A2, BR 5 B4 R EMegrm, 3B 1 AT 2@ ARG X, &5 =05
St 8 G A7 A8 K Ao B Al R A AR A AT 54T L SRR Morris ik e 9 )3 i 9 R HCRGIE 5 0T T i AR 48
TZHETRB LT E, 5T Python #v Eppy FA T X HEFAHRR LA, Z T ALEN TR
FlAERM S EER, ZOOWEREAMBRAEZF ERBROEETETETARN YR E TR AEH
Wk TRERAE T,

KR TR R T BRI AR TR

FE4 %S TUS3L. 3 XHkFREARD: A NERS:2096-6717(2022)04-0176-09

Method and tool development of key variables identification for
building HVAC energy consumption
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Abstract: The key variables of building HVAC energy consumption are the few decisive variables among all
the variables that may influence the energy consumption of building HVAC energy consumption. The
HVAC key variables are important for the two commonly used energy consumption prediction models
(namely white box model and black box model). The modeling process of key-variables based energy
prediction is greatly simplified without excessively sacrificing accuracy compared with traditional way. The
determination of key variables is a complicated process and is easily affected by the initial boundary
conditions. A general identification method of key variable is proposed in this paper. The key variable are
identified separately from HVAC load related variables and system related variables. This method applies both

Morris method and regression method for key variable identification. Also an automatic key variable identification
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tool is developed based on Python and Eppy. This tool is applicable to all kinds of buildings in different climate

zones, The case study shows that the key variables identified by the method proposed in this paper is able to

accurately describe the variation and feature of HVAC energy consumption with a few variables,

Keywords: HVAC energy consumption; key variables; sensitivity analysis; parametric analysis tool
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Fig. 1 General steps of global sensitivity analysis
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Table 1 Application of sensitivity analysis in building energy analysis
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automatic identification tool
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Table 2 Building load related initial variables
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Table 3 System related initial variables
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Fig. 3 Flowchart of geometric model development
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Fig. 4 Schematic diagram of shape matching algorithm

2.3 XETERIER
SETHURHE T AT OGS B R . HRE
G T IR LR @R i i v SN 1 WS RPN

(a) BHIMEa

(e) BHIMEe
s 5MEHsE
Fig. 5 Five building shapes
Morris ¥ . Sobol ¥ Hl FAST 3£/ 25 % p& 3 [m] 9
J5 M1 Morris J5 W EFIE AR EH R T
PR

1= 75 32 DR HC e R P 3 At JHE G i 46
PETTREHE N A i A 2 R A S O R
AN S B 1) 1T A 2R 85 RT D R s 172 o )
P PN E A i A 2 AR Ak 1) R 2 (SRO)
FRAHIE R B (PCO) , {H X A6 b S BB T4k
B, SRC 1l PCC 18k A% 4 CRIBR ALKk 111 5 22 4K
(SRRO) A BRAH & 2 50 (PRCO)) 3 # T AE 2tk
AL,

Morris J5 15 SRR N RN S v i » R HL 38
AN 52 MG AR — R AL e AN 3 AR
Xis i=1, k. BAHZERSH p DKF. B,
i N\ S [ 3 — A p s AT Q. X 5
AL RN E LR

EE: = [y(X,. X, X, 1. X: + X)) —
y(X1, X, X0 1/A (4)

Ao d W[ g 1 g S o LA

T X+eA HRTEQ Wae 255 1 ERYBANIIA . I
AR s34 K Fi o84 EE;~F;, Morris J5 %
M BURBETRDR 1 02 F: BE A, B2 F [
I TR RN SR (] o AR TR A5 AT B 237 2E
WS, B, w AT R EE, [ 3E &
VE R B BE 4 7



5 4 TS F AT AREXE LT TAARRT ERIAGITTR 181

3 E=HISH

3.1 HirEmR

S5 AT E ARSI S5 B bR AR iR
ALV REAE T Ab b X ok B IRA VS LK, SRS TR
A 7 ANDIREZS ], 45 D RE S ) A T AR L 51 T DA
SR~ BT PP ) AR 3% L DB S 8] KOG 7 T AR
He A0 ok - R 0. 1, iS5 T) 0. 1,8 T 0. 075, 5§ 5
0.03, &% 0. 025, f# & 7 0. 02, % 5 0. 65,
AN BEZS (] A4 15 FH AL 5590 0 A R R — 3%, i ] 3R
BSHE 21, TEUWIRE, YA TR i
A7 A A S S %) SRR AR R IR, DR Zs (R 28 A
TR LY | Bsf 1] 22 T AR 16 40 B H b A S8 A 3 £ 7
Bk,
3.2 XBTERINER

SR BY B AT OB AR S R I, 56 1 B Be il
K FH Morris ¥ FRLE 6 04T 83U 53 AT - 328 B )
A A DR B AR . X Morris J5i% L 7E 23
M ASECRFENE B RS 2] 240 S8 ##1T
240 YRI5, I ARYE T 5015 2 A% 25 3 0 47 SRk
PTG R AR 6 Ca) T 7R (B HR R AR AR 5 7
S0 2.8 3), B8 0 WEGE . R, [E
DR BT MBS 7 SRR DT RN 23 A A S5t
TTRIE AR 6 000 AR A HEAT R80T 58 0 U
0T BT AS PR AT 5 A AR iz ]
R ZR L BT IR ] SRRC HI PRCC 1 Ay f8UsPE 36
FrEATH AL G5 R AE 6(b) TR . B REE bR 4
SHEF R HEENE, B 6(b) iy A S B0 5%
FEGB T HEF . B Rl 4845 SRRC A PRCC 45
W T AHE A 45 59, Morris J7 16 R [R] )9 7 1 70 45 3R
XFHT 10 MU AR WA 3 i — 8. T
S o AR AR R SRR , PRI, 3 3 A 43 A
SEIRARPIA A AR, #fiE SPC. OPD, INFIL,
CR.LPD, SHGC # Ay #d 35 #4 47 far 7K - 19 785 R B

=R
A,

TE 2 By Be b AT 28 S8 AR OC A2 8 1 SOk 20 B
i i T Morris 75 % B RFIRE , ZOR B2 B 1Y 28
P EEARTR] B T AR B (A AR e, AR G2, N
A 3K, B Morris J5 A8 iE H S X #B 4
ST DRk . BUE R AR BRI R T 52 TR
FETTIEIELE AL 600 MEAS 455 I AR BB AL B XL

REFHFUK ARG RAD I 9 NG, F45 5] 5 400
ANBEAS 81U T v 0 45 SRR AR AR HE T An i 7
R WHEBHLI COPLAST Fl WST 15k R G 5%
G AR i,

0
ST s eees
(a) Morris 7 HEF

08 SRRC

0.6
0.4 |
02}

: al

S F PSP S & @ S o
-0.2 VS & LS &L \f O &
2 FITIEERS S GELETS A0S
-08 - s

PRCC

04
02 I
2w ow " |
LI |

02ES $ SO RT DS DS & O &
o1 POIEIELLS S & SIS WSS
- S

(b) EHJESRRCHIPRCCHEF
E6 AFEHEXTEHFBESTER

Fig. 6 Sensitivity analysis results of load related variables
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