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ABSTRACT

Energy retrofit of high-energy buildings can significantly reduce the building
energy use and improve energy efficiency. In the retrofit strategies-making stage,
current domestic approaches to assessing energy effecitive of ECMs (Energy
Conservation Measures) include normative calculations method and physics-based
energy modeling method. Although initially inexpensive and simple, normative
approach lacks accuracy, resulting in retrofit strategies for isolated measures without
consideration of interactive effects between measures. Modeling method can calculate
the comprehensive effect of the measures, but requires the professional experience to
conduct detailed model. Therefore, this thesis, considering the interaction of ECMs
packages and without geometry modeling, proposes a quick method to assessing the
building energy-saving, the retrofit costs and payback period of office buildings.

Using the pre-simulated database method, this thesis establishes the building energy
efficiency performance database for the building in hot-summer-and-cold-winter area
in China. Based on the database, we research the quick retrofit calculations using data-
driven method. Firstly, we propose the concept of "H/S - building shape factor" as a
representative parameter of the shape and size of the building and then establish the
typical building models using eQUEST software. We simulate the energy consumption
and conduct the multiple regression analysis to get the "building size - EUI"algorithm
relationship. This relationship is used to correct the energy deviation from the building
size when using the typical model to calculate the energy-saving of the actual building.

We research 13 kinds of ECMs for retrofit analysis, including envelope (3 kinds),
lighting system (2 kinds), water-side HVAC system (7 kinds), air-side HVAC system (1
kind), and combinations of interacting measures. The regression algorithm of
"individual ECMs—energy"and"packages of ECMs—energy"are used to assess the
comprehensive energy saving effect.

The net present value and the dynamic payback period are used to analyze the
retrofit economic benefit. Combined with the regression algorithm, the quick retrofit
assessment tool is developed for preliminary screening retrofit strateges.The tool
provides a platform for estimating energy savings and financial payback for the owners
and the people without modeling experience.This rapid energy saving algorithm makes
up for the vacancy of domestic research, and provides reliable technical support for the
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energy assessment of buldings in China.

Key Words: office buildings, energy-saving assessment, pre-simulated database,
interactive effects of ECMs, cost benefit
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63 21 4 84 1352 28392 52 26 0.115
64 18 4 72 1176 21168 49 24 0.124
65 15 4 60 990 14850 45 22 0.135
66 12 4 48 800 9600 40 20 0.150
67 9 4 36 595 5355 35 17 0.175

2.3.2 BNEFRIRTS56e%EH]
R, 42 MR AR A TAVER (5D FLEREME 2.5, K 2.6 s,
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2.6 1Y AR KR SHEFEME (m¥m?) . A R2IITE 0.96 LA .
ST AT B A R, SO AR L (RO FE S SR B AU
TR B 26 00 H B R SR MR TURIR R 2R &R 1
Bi, ERFFEFAMA T RE RR S SHG RN, T @AR
COZ%, @K W aeth, A st geFen ERAE Y B. filtn, H/S=
0.07 I, HHFEHIZI S Ny =-3.144In (x) +149.6, RZ=0.99. <FEHIZL&
N, y=0.444In (x) +10.2, RZ=0.98. 2 IR ARECN 0.07 MIEH, EH
RSN T R BE R A S @ ALY, TR HER RN (25,
RS WA, Z B A R A A T 149.6kWh/m2,
P HA SR 2B 10.2m3/m2. B AL BT A #h 28 /)% % B 1€ 135.35-
151.53 KWh/m? Ji [ Py, “SAEEIH %L B 7E 8.47-10.53m*/m? Ji [l 4 «

AR RAFTEANER R B 7, FriE A2k K2 fe mBUE 1
TSN RE ERAELERR, (H] s BN NG KR, & T
AT KRR X, Hy S F A A E@ S AR B B ARG EUE InX, &30
TEARRBLHIS, “F A AnX) 20 (HIS) 2 P/ NAR &, R4S f oAy 4 B0 o7 T B FEAE
6 E; AL A SHE(E B, £0HE 5N SPSS B @SB LR I AR . H
FELRPE AR A I 45 LR 2.7, K 2.8,

MEHTTLUE H, fERAELPERN ARG, B HIS) 2 1RIH REEH
AR E RIS R, HAZAEAE InX; HIS; (nX) 2 ik N5
B, B E ARSI NEIA R, EET RIS RS R A E R R? X
R YA BINE E AR X HFE Ee MEHERIN. X =AAA R FA R
TRIGE 153 318 88.2%, 8%, 2.6%, LR T KX 98.8% (% R?). InX X}
T Be BT GE /)L HADB AN AR R, T H AR R A LR
ML F R G RAAF ARG L, %5 R*=0.988, F=1074.99 Ui B )7 F# &K
0o “EFUIA AR TR R B — S A AR LA BIE RS A

E = -15.449LnX +52.357(H / $)+0.631(LnX )’ + 205.653 (2.1)

[FIRETTIE, 1930 @R AR SRR R B — AL SRR R "5 5%,
AR N (R?=0.987, F=1002.12):

E, = -1.457LnX +58.747(H /S)’ +0.054(LnX )’ +14.601 (2.2)
E,En——FA S HAL L FE R (KWh/m?) B @S A KR AR (m3im?)
X——@H A (m?); H—@H&HE (m); S—FHREMA (m»)
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® 2.7 BN

Y R R2 51 R? R R
1 0.9412 0.885 0.882 0.927
2 0.982b 0.964 0.962 0.529
3 0.994¢ 0.989 0.988 0.299
a. A E. (8, InX
b. WMARE: (F&E), InX, H/S
c. TMAER: CEED, InX, H/S,(InX)?
d. KHZE: E
* 2.8 ITEMTE
it “EJ A E tH 5] E SEM
1 EVE| 258.002 1 258.002 300.376 0.000b
k22 33.498 39 0.859
Mt 291.500 40
2 EYE| 280.862 2 140.431 501.615 0.000c
B % 10.638 38 0.280
it 291.500 40
3 EYE| 288.194 3 96.065 1074.999 0.000d
k2 3.306 37 0.089
Mt 291.500 40
a. 755% E
b. A E: (HFE), InX
c. WA R CHE), InX, H/S
d. FAF . CEE), InX, H/S,(InX)?

2.4 1=BIGIF

N T R R R SRS S B R gk R A RO R A ] U O R AT BRE, &
SRR 1 b [l U 07 R Tt 45 21 (0 By 8 S T AR P AR A 5 SEBRAE IR AR G 2 22
9 15.3%, SFEIRZEN 3.5%, HIN 2 B, FEMXT IR ZE 530 9-8.9% 1 23.07%.
H T 5 B AE AR S H S HE B A — 8, R o @ SRR S50 i
e TAFRIN, FHSRbR@NEAER, PR N BRI HVAC RGZSHLL A
BT W RIS R 28, SRR EA RS2 —8, Bl Yo xR E
SERIEGHEVERZ N . R BL B A5 2 s A @A s (50D #E
HEFAMA @SR R BN R BN R . T FRAE 42 MR

REFERLZY LAY /35, RIEHREA W ESECERE, A5y FEE T @M A
54 12 73 m?, BHIIR R %L HIS 7£ 0.03-0.08 i [ Py B A AL X (1) 0 A 2K
i

24



o2 ' SR HIRI A L

* 2.9 BIAYIGHIE

SEFIER X
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o b E Sz b5 En
21 48000 0.06 Gy %878 o 727
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Hil £ il E
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o bR E S2B5 En
B2 59000 0.04 CKWh/m?) 124.74 Crdim?) 5.64
FARHRZE  -8.90% AHRHRZ  23.07%

2.5 TIRERURNTEE

T =AM A RERBE 15, 25, 35, 1552 5@5BR
ABAE, HEFLEAARRE; 255 3 S @SR LUEFEE RSN 25
ANF; 155 3 5@ EFIR REIAE. Bribz s, HAESH
BIME (RbanfRz g, B s e R 55 . 0 3 AN SR I [F] (1915 B
w7, B ARG, B ARAEH SRS (LPD B 11 Wim? &
OW/m?); . HCRHFE Hm A HL (COP B 5 & 7); 5 =4 #ERAEH
R BRI (AR B 80% 42 95%), Bl BEHRELS TNk 2.11~3% 2.13. X LLA]
o, B—HEAER R RA AT R E R ZEIEE /N, TR UAESE .

HI, g5 1R ST HAMSEAE, RZ2BFLRIR T AR R R —SEX
INAFEST, RPUHEFE T RENOE 773, AT A B AR T AR Re I DA S, Y
RERCR AT AR o AKX — 4518, (8 AT HL— A i Y g S RAR S FAth AN [F) R~ 1)
FEH, AE M AR (G FE RN R F AT e R BLE IR

210 =AEHURSFAS R 0SB ERE

BHIRARBHIS  BHHAm 5 MWH Py va—
1 0.5 33640 3896.9 183418
I 2 0.5 11616 1393.1 68321.74
3 0.8 11612 1423.2 714162.7
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R 211 R RO REAT B S AR Y R RN LE

HUE J5 S BERE LR DAESNITE AR EL= ) TR
. H v -
5 = 3 Wk = 3 2 =
H MWH RIRA m KWH/M? RIS m* /m H =
EH 1 3715.5 186641 5.3924 -0.0958 4.65% -1.76%
2 13304 69476.16 5.3977 -0.0994 4.50% -1.69%
3 1360.4 72590.75 5.4082 -0.0971 4.41% -1.58%

*® 212 FH R LA FUI AT RE X B

U J5 A REFE FARL T RIAR Y RE A TRER
o H e -
5 = 3 Wk = 3 2 =
H MWH R m KWH/M? KIS m* Im H =
21 3620.2 183418 -0.0082 0 7.10% 0%
A 2 1290.1 68321.74 -0.0089 0 7.39% 0%
B3 1324 71462.7 -0.0085 0 6.97% 0%

* 2,13 FE R AL R AT REE X b

HUs J5 S REFE BN AT AR T A B RS
- L \
SRS m3 WA m3 Im2 =
B, MWH R m KWH/M? KIS m? Im G <
A1 3896.9 154411 0 0.8623 0% 15.81%
B2 1393.1 57533.48 0 0.9287 0% 15.79%
I 3 1423.2 60179.27 0 0.9717 0% 15.79%

2.6 NE/LE

A 2 DA B X B U S A D R A L X SRR SR, ST T I p N
FREAEIAAL, DLMONFRMERE

AN EFIRAR T ——HIS B, RS = H 5@EFR)Z -T2
S I LLAEA R AR FUAR 73 FE CBIl e R R B 1) 38 T A8 hm - 2§~ eQUEST
RRA AR FUREFERE, A B 2k B A5 9545 21 “ @ HUR IR RS —ReRe” &
%, JEA R PIRRSERR R SFURAIE 1 R BHERA I o 255G T X S ARAE 5
% 12 J3 m?, @HAR R HIS 75 0.03-0.08 3 [l 4 1 5 R A4 IX (175 A 2
Hlo

EDRIHE T E 20 TR AT T LA R A P i FR AR R I S S REAE SR ), 5 iR
R P HY B SRR ST AN R SE PR 30, WA O Al S L RERE, 9 1
WA IR, ok 1 SRR 5 SR 3 8] A U AR L @ SRR RS A A
1113 51 2 PR E R Bl 223K — X A
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3.1.1 MEIMEIRIEM
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AR BIARAE A . H AR, Sem@siyis k) TR R A LU A
wAE: OWREORIEM L& T2 5SME, W2 ZE G IRIBIMNE, B JMEs
PRI AN ORIR . AME SRR S TLE . QFH ORI RE B S 1) s FA B
PR SR SZILAN S B R . INFTRE. &5, FTESEZ LI AhEE R
FARMH, EMMEEEES AR SR, NROF SR K&, GHEAM
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s il AN T, (HIEN IR A, HARENMEZE, [z R SRR
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XTI AR I — T Re i i, AN FREU CRIEM B AR S 3R EL
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MARBFRIR, A SO AMS AL R B K 7E A3 2 A M5 (R I8 15 e o M 1 2
B, WANFEIMNEERREE RN R, RFeg Rk 3.1,

SR IR BB, IR/ T HH A AR 35 A BB i o S8 3 H RN
FEMMR B SR ES —AE LB, ARHREREUN 2 WI(m? K)IE/N 3] 0.2 Wi(m? K)
), SBERETIE T 4.6 KWh/m?, FTRERN 2.4%, HRETTHZE 0.3%, TIEHR
K 10%. BEE KwiB/, ARSI 2 F AR A >, H A S AR
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R 31 EHIMEEARES AR SRR (D &

S _
SEERAY  RRSIEREMEE AR R ﬁ“iﬁgjﬁ’uﬁﬁg
KwW/(m? K)] (kWh/m2) En (m3m?) EE (KWH/m® )

2.0 154.4 5.8 195.4

1.6 154.2 5.6 194.4

1.4 154.1 5.6 193.9

1.2 154.1 55 193.4

1.0 154.0 54 192.9

0.8 154.0 54 192.4

0.6 154.0 5.3 191.9

0.4 153.9 5.2 191.3

0.3 153.9 5.2 191.1

0.2 153.9 5.2 190.8

MW BRI CUE B, ARSMEE RIS AR SFZ MRS
ITRARMERI R R, RIWEIEE R, WEEMEEIH, 53] “IMEERARE Kv—3
AR RS E” L& 5E . E=0.245Kw+153.81, R?=0.974. “#ME5fLH# R %
Kw— A S TSR Bn” & 59% En=0.324Kw+5.12, R?=0.998.
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F A EE ST LR L B E(kWh/m2)
L J
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*
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En—H A7 A T A FE SR m3im?
BE.—#aff AR

SCw—4r &1 BH R4
En fUAE SHHME R /MR Z 0.10%, HKiRZ 1.78%, F {H=867.1, ifi%

JG R?=99.1%, 5t W m] U5 75 REXT BE FEAE A K 140 D0 LT -
R A6 TR R A B R P R U &

(4.2)

wiprps| WIAE e, | PURRWIMER ) epam | omx | MR
1 80% 0.2 6.00 591 0.09 1.48%
2 80% 0.4 5.79 5.79 0.01 0.10%
3 80% 0.8 5.51 554 -0.02 -0.39%
4 80% 1 5.44 541 0.03 0.53%
5 85% 0.2 5.65 5.63 0.02 0.30%
6 85% 0.4 5.45 5.50 -0.05 -0.98%
7 85% 0.8 5.19 5.25 -0.06 -1.18%
8 85% 1 5.11 5.13 -0.01 -0.22%
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Hik
iy BEIE | so,  |WHRSEREE emen | m | mais
9 95% 0.2 5.06 5.06 -0.01 -0.12%
10 95% 0.4 4.88 4.94 -0.06 -1.18%
11 95% 0.8 4.64 4.68 -0.04 -0.87%
12 95% 1 4.58 4.56 0.02 0.49%
13 100% 0.2 4.80 4.78 0.02 0.49%
14 100% 0.4 4.63 4.65 -0.02 -0.47%
15 100% 0.8 441 4.40 0.01 0.19%
16 100% 1 4.35 4.27 0.08 1.78%

443 HE=: “WIFNERSRANRFEE R BENMR

[F2H & — W SR B AT, (RIS SR FH B $8i i R0CTS RE KT 5 58 48 i 3c 11 FEURE SRR
%= “IRBIThR % LPD—ES kR E E” HikitH.

T [ B R P 5 380 o RS B AT 5 B 48k o R 0 (R S R SRR BB, X R T R
B S R SRR F B REREAE BN B = A R, LPD X BE, LPD, LPD?,
BE., BE? 1B NWIIG R HE N BI1Z D AR R i ik, A5 2] “ RO DR
LPD 5%tk BEc— AL I ASHE En” Bk, R

E, =8.311-3.196BE_* —0.039LPD

En—HA7 SR T A FE & m3m?

BE: —4 )P #u i

LPD—HREH TR E . (W/m3

En LA SHME B /NR 2 0.08%, FKiRZE 1.93%, F{H=752.6, %
J& R?=99.0%, 1t B [a] )= J7 FEXT REFERE A (1 #& L BE 34T

T AT TR RO AT S e m A SR Bt A

(4.3)

s | PR | D | RRESIRERR ) et | s | A
1 80% 5 6.18 6.07 0.11 1.74%
2 80% 10 5.90 5.88 0.02 0.35%
3 80% 18 5.58 5.57 0.01 0.09%
4 80% 22 5.44 5.42 0.02 0.35%
5 85% 5 5.81 5.81 0.00 0.08%
6 85% 10 5.55 5.62 -0.06 -1.14%
7 85% 18 5.25 531 -0.06 -1.15%
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%
waory sy FHICE ) LD $&§ﬁﬁﬁﬁf5: EBIA | R | HXHERE®%
8 85% 22 5.12 5.15 -0.03 -0.64%
9 95% 5 5.20 5.23 -0.03 -0.58%
10 95% 10 4,97 5.04 -0.07 -1.46%
11 95% 18 4.69 473 -0.04 -0.80%
12 95% 22 459 458 0.01 0.19%
13 100% 5 4,94 4.92 0.02 0.40%
14 100% 10 472 473 -0.01 -0.21%
15 100% 18 4.46 4.42 0.04 0.84%
16 100% 22 4.35 4.27 0.08 1.93%

444 HEM: “RHUIMRAMSRIATIREE —RER" FEANHR

e = A NUA S TR SRR, A AR R, R B = A
B B8 4 i 80T Re ST A G, FER R E MR R 5 5 — ME I S 808
AR, TS HoRA 5 — A doE Rt @ W AR A, Rk, X A
KA E S S TR SR m AL —HE, RIS =5 R REE
LPD—HA7 E I AR SFE En” BN H S o 5 FE S E R ] .

FaR T FELRE 10 788 1 2 T B D 2 5 B ) B (IS ARV L 1k e R P B v R 3 S R
FARIZE S, T P9 LE TS WL FEFE RS SR B2, R b A SOREAU R iR A 1% 28
AR HFEE NI SR EZ P ARIH, LPD X COP, LPD, LPD? COP, COP?
VERWILEAR Bk N BB BT IF 58 &, 193 “HRBID)RE R LPD 5%
PUTERE R % COP— AL NI AN AR E” Bk

E =155.158+ 2.808LPD —17.489COP + 0.985COP? (4.4)
E— A7 S ST AR AR FE L& KWh/m?
COP —A L1 RE R4k
LPD—HREH TR E . (W/m3

E L& SHEMME /MR Z-0.07%, i KiRZ 1.90%, i H R?=99.8%,
Ui I 5] U 7 R T BEFEAE AR L S L AR i, F BN 1603, RE KN
0, Fon [F AR TY B R R R o rELFEIA B 238 /K, RIATEESZ. M RA 7 R AR
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R 4.8 AT RERT 5 B = RO WU S 40 5 25 2R

R 2 mmcifg“ﬁ (V';/';?% wﬁé@?ﬁﬁiﬁ%% EMAE | % | MAiRE%
1 3 5 124.22 12560 | -138 | -111%
2 3 10 140.26 139.64 0.62 0.44%
3 3 18 163.03 162.11 0.92 0.56%
4 3 22 17473 173.34 139 0.80%
5 5 5 104.67 10638 | -171 | -1.64%
6 5 10 119.98 12043 | 045 | -0.37%
7 5 18 14159 14289 | 130 | -0.92%
8 5 22 152.94 15413 | -118 | -0.77%
9 7 5 96.23 95.05 118 1.23%
10 7 10 111.20 109.09 2.11 1.90%
11 7 18 132.36 13156 0.80 0.60%
12 7 22 143.35 142.79 0.55 0.39%
13 9 5 91.53 91.60 007 | -007%
14 9 10 106.32 105.64 0.68 0.64%
15 9 18 127.22 12811 | 089 | -0.70%
16 9 22 138.08 13934 | -1.27 | -0.92%

445 HET: “RUIMRAMSERAR—RER" BEEMR

I 2025 DY () B2 9, )N SR P BRI B BH 2R 250 B8 46 v 04 LI SRR B9
HoERIUEE R RE SCo— TR HikiHE
ST P PR 38 A JHE BH 2R 0 P A AN VA WL B 2R B PR 35 v 99 2 3 9046 D #
SERL, TR LETHEA HLH RS SO ELRAM, DR A SOREAL[R] ISR B 12 40 45 1)
SRR DR S5 RAEIZ P A R, 138] “HEHRE SCw S5 HLIEGE REL
COP—HAI B AL E” Hik, ST
E = 206.549-17.413COP +9.913SC,, +0.981COP? (4.5)
E— A @ ST AR AE AE FE & KWh/m?
COP—AHLPERE R 2L
SCw—45 AR 24K
E A EHSHAME R /MRZE 0.12%, fKiRZE 1.32%, F{H=580.4, A% )5
R?=99.1%, Ut H A3 75 FEXF RERERE AR LA IR P AL UT
2 4.9 YR PH 2K S T A WS R 0 A 45 R

I T SRR | _ N s
L= " A ) 0
[T e) cop SC E (KWhim3 EM&1E Wz XY IRZEY%
1 3 0.2 163.89 165.12 -1.23 -0.75%
2 3 0.4 167.79 167.10 0.69 0.41%
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sk

wappe PIEBEARR o, i‘fﬁﬁfj‘?i EMAM | R | HRREY
3 3 0.8 171.26 171.07 0.20 0.12%
4 3 1.0 174.73 172.86 1.87 1.07%
5 5 0.2 144.48 145.98 -1.50 -1.04%
6 5 0.4 147.32 147.96 -0.64 -0.44%
7 5 0.8 150.24 151.93 -1.69 -1.12%
8 5 1.0 152.94 153.72 -0.78 -0.51%
9 7 0.2 136.08 134.69 1.39 1.02%
10 7 0.4 138.50 136.67 1.83 1.32%
11 7 0.8 141.13 140.64 0.49 0.35%
12 7 1.0 143.33 142.43 0.90 0.63%
13 9 0.2 131.41 131.24 0.16 0.12%
14 9 0.4 133.59 133.23 0.37 0.27%
15 9 0.8 136.05 137.19 -1.14 -0.84%
16 9 1.0 138.06 138.98 -0.93 -0.67%

446 HEN: “REUERYSRAIREE—FER" FEANHR

IR RGREALA LA, HVHFERRE, RICAEDS I 25 3 s I R4
REFERVEIURT, GBI SO HAREFE EE. HPCOP, LPD, HPCOP? A% &t A
BB g b a9k IE Se Al 133 “ IR Th 3% LPD S5#GERER L
HPCOP— LA i S I AR EL REFE EE” BV

EE =170.239 — 25.793HPCOP + 2.685LPD +1.762HPCOP? (4.6)

EE— H A 2 S I ARAF BEFE KWh/m?

HPCOP —#JE e Lt

LPD—HH TR % E (W/m3

EE &8 5EUE B /MR 2 0.03%, B KiRZ 3.07%, 1 H. R?=99.3%,
Ut B [ 7 REXT BEREAE AR I SR AR I, FAE N 7206, WEMEAK-H
0, 7 [l AR AY B R o FEUFE IR B2 27K, RIPTE SZ. B DA 7 A2 R0

410 T A B AT 5 B ORI B AL A 4 R

1 2 5 138.74 139.12 -0.38 -0.27%
2 2 10 153.70 152.55 1.16 0.75%
3 2 18 174.95 174.02 0.93 0.53%
4 2 22 186.44 184.76 1.68 0.90%
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gk

o PIERERLL | LPD [ ARAUE RERE EE| EE SUAE - s
05 o | VIR BeX LoD g
RIS T ecop | (wim= (KWh/m3 (kwhimz | %7 [ HATER2E%

5 4 5 105.73 10868 | 294 | -2.78%

6 4 10 120.24 12210 | -187 | -155%

7 4 18 140.84 14358 | 274 | -1.95%

8 4 22 151.71 15431 | 261 | -1.72%

9 6 5 94.76 92.33 243 | 251%

10 6 10 109.10 105.75 335 | 3.07%

11 6 18 129.43 127.23 221 | 171%

12 6 22 140.13 137.96 217 | 154%

13 8 5 89.27 90.07 -0.80 | -0.90%

14 8 10 103.52 103.49 0.03 | 0.03%

15 8 18 123.73 12497 | -124 | -1.00%

16 8 22 134.33 13571 | -137 | -1.02%

447 HEL: “ARMERBSINEERRAR R BEEMR

FIRE A7, BRI G “ARH R Kuin 5HGERE L HPCOP— 07 i 5 T
FUSREFE EE” &L, BEWT

EE = 224.194 - 22.648HPCOP-0.121K ., x HPCOP +1.529HPCOP?  (4.7)

EE— LA 7 3 T AR AF REFE KWh/m?

HPCOP —# g R Rl bk

Kwin— B & AR EL W/(m?+K)

EE &1 5REUE i /MR 22-0.06%, e K2 1.69%, i H. R?=99.1%,
Wi A A1 5 FE X BERERE A SR Pl S L AR U, FAEN 529.3, BEEMEKEA
0, RoN[ENARETY B A AR S FEFEAR B B 25K, RPFT S i [R1A 75 FE A 28

411 BRARE (E R R RS B e AR AL AL A 4

. A S AU REFE R .
. HPCOP | W/(m?*K) (KWhim3 (kWh/m3
1 2 6.3 186.44 183.49 2.94 1.58%
2 2 4 186.22 184.05 2.17 1.17%
3 2 182.10 184.53 243 | -1.33%
4 2 0.8 182.75 184.82 207 | -1.13%
5 5 6.3 144.82 145.38 056 | -0.39%
6 5 4 144.99 146.77 -1.78 | -1.23%
7 5 147.82 147.98 016 | -0.11%
8 5 0.8 148.13 148.71 057 | -0.39%
9 7 6.3 136.88 135.27 1.60 1.17%
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s
Ay fr 7 A T R o4 G EE B
e L I L A IS L [P PR
HPCOP | W/(m?K) A (kWh/m3

10 7 4 137.14 137.22 -0.08 -0.06%
11 7 2 141.30 138.91 2.39 1.69%
12 7 0.8 141.56 139.92 1.64 1.16%
13 8 6.3 134.39 134.80 -0.42 -0.31%
14 8 4 134.68 137.03 -2.35 -1.74%
15 8 139.26 138.96 0.30 0.21%
16 8 0.8 139.50 140.12 -0.62 -0.44%

4.5 ZINTIREBUETRE RIR MG EARE

451 HE/\: “BRAXALIES ERRARSRIATHREE —GFE"
HiEMR

METSCA TR, GBA HARROGES RGN, B B E 566
KT TCAH sz me, L[] 4 A1 R = R A BB 2% B 11T R &+ A B 3 =k
WREAT BT REE . MG AMER S BARROGZ RIfEEA Bz, B 24A HAR RO
PR RGUT, AP PH 2% B 5 T O BEAT IR 2R B T RE RN REFH 43 T RE R 2 R
AR, X T IXPIG 0L, FEIEAERR B0 B AR ROLIE M RS, (R iR I8 P SR 3L
LR R PR, BN FEE X R RERE, LA HIAEE, SRITER, B
B R BRI RGN, AT TR LPD. RN R4 SCow— A &
SUHAHEFE E” G, wrh:

E =80.115+1.649LPD -10.517SC,, (4.8)

ZaE T R SR AR H R8T B i T e AT 5 4N JH 25 )
CEARERETHE . HA,

E— A7 S AR T AR A FE HL & kWh/m?

SCw—4R &1 BH R 3L

LPD—4 i I D)% E (W/m3

E LA 18 SR DME ) B /N iR 75-0.01%, e KiRZE 0.93%, i H. R?=99.8%,
Wi B[R] )3 77 B0 BEAERE A KR LSRR IEH &, F {E 5 3768.7, MK
N0, RN D B FIA R B2, RIFT@Sr R HEa
o
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R A12 HRHNEMAEE . BARRCIEH RS T ROT REIT B G 45 R

RiFE SC. o wiffﬁﬁiiﬁ EMA | BRE | MAEE%
1 0.2 5 89.8 90.5 -0.70 -0.78%
2 0.4 5 92.79 92.6 0.19 0.20%
3 0.8 5 96.06 96.8 -0.74 -0.77%
4 1 5 98.71 08.7 0.01 0.01%
5 0.2 10 98.77 08.7 0.07 0.07%
6 0.4 10 101.75 100.8 0.95 0.93%
7 0.8 10 104.99 105 -0.01 -0.01%
8 1 10 107.63 106.9 0.73 0.68%
9 0.2 18 111.61 111.9 -0.29 -0.26%
10 0.4 18 114.39 114 0.39 0.34%
11 0.8 18 117.59 118.2 -0.61 -0.52%
12 1 18 120.21 120.1 0.11 0.09%
13 0.2 22 118.33 118.5 -0.17 -0.14%
14 0.4 22 121.02 120.6 0.42 0.35%
15 0.8 22 124.2 124.8 -0.60 -0.48%
16 1 22 126.82 126.7 0.12 0.09%

FIFETT %, 193] “RABRREH RS, ST TR % LPD. #H R
 SCow— N MM AN SFE” A H L, Bgiizfoh (R*=0.99, F=518.7):
E, =7.057-0.05SC,, x LPD —0.494SC,, (4.9)
En—H A7 T A FE S E m3m?
SCw—4R &1 BH R 3L
LPD—4 i I D)% E (W/m3

452 BEN: “BEARRY. ERRY,. BIANMRZESHEPUE
(SRR RB AR MR —RFEEE iR

£ 4.1 W& e A EEm GRS A S, MEEARRE Kuny HERH
FH SCw MBHE L LPD AR — IS H 58 303 BE.. ¥ HLI%RE 5%k COP,
IRMERE R EL HPCOP HME R — IS B A A . BN TR AL PR RN
Jita 5 2 R 04 e [R] B R T Bl R, RSO Kwins SCws LPD 1 BE VU A+
BT IES A6 511, B A . Kwine SCws LPD F1 COP; Kwins SCw~ LPD Al
HPCOP J7iA[RIFE . pH T~ B 48l iy 20015 i T — M (A I 5088 A T R 8 S 25 B
FK, DRI T v 5 B T L A i 1R I R T I P A A B LA LB ARG B

[FZH & — R EVETTIE, R R A PR R A B R B, e s PR E | s
BT REAT 5 T o i R B SR PR SRA R B =& “Kwin—E” HIE. “SCw—
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E” 8k, “LPD—E” Bikil#H.

WA E HEPH R % R D)2 FE AR S b AR AE T SR RE RIS A5 AH L [H]
s, DR EER TR SR AL A L It R S SRR AR O, R Lis (4°) IEAS RIS
Bk PO R R UK ) IEAS S, IEARCIRIR TR . BRI A4 R I T R, K
PR REFEFAE DU T = OB B AR, R Kwins SCuws LPD Kuin? BEE
LPD?. BEcXSCw + Kuwin X LPD. Kuin X SCy BI85 [l IFFE R (e, 55 “ &
FERREL Kwinv ZREUEPH 23 SCw. MEADIZEE LPD 5840 2% BE—HAL

IS AR SR B %, A

E, =8.929+0.165K,, -4.4355C,,-0.040LPD-4.849BE 2-0.011K ;2 +

(4.10)

0.001LPD? +4.388BE, x SC,, +0.006K .-

En— 5 Ar 2 S AFE <& m¥/m?
BE: —fm i # ke

LPD— M) 2% (W/m3
— LR A I R A
BRI W/(m*K)

SCw
Kwin_

x LPD —0.065K,, xSC,,

En &8 SHRME ) B/ NRZE 0.03%, i KikZ 1.15%, F{E=1060.8, %
J& R2=99.8%,

R 413 HHEACTRE

LA (8137 FE X BEABAE A Edha 14U 5 D0 EE e
B IGRAMERHREE . B =TT BEAT 55 B e R

SRS LS

Wi IRl & Kuwin SCw LPD PATEBTHARAE S | EnUEME | AIXY

R BE. [W/(m2K)] (W/m3 & En (m3m3 (m$nF | Z%E%
1 0.80 0.8 0.2 5 5.602 5.603 0.07%
2 0.80 2 0.4 10 5.494 5.509 0.10%
3 0.80 4 0.8 18 5.31 5.397 -0.42%
4 0.80 6.3 1 22 5.431 5.529 0.16%
5 0.85 0.8 0.4 18 4.885 4.937 -0.40%
6 0.85 2 0.2 22 5.355 5.412 0.07%
7 0.85 4 1 5 4.891 4.888 0.09%
8 0.85 6.3 0.8 10 5.189 5.214 0.04%
9 0.95 0.8 0.8 22 4.097 4,132 0.44%
10 0.95 2 1 18 4.237 4.261 0.37%
11 0.95 4 0.2 10 4.878 4.870 0.47%

69
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S
Rie ezl 5 K scw LPD FATERFARFE S |EndlE1E | ABXT
52=) BE, W/(m2+K) (W/m3 & Ep, (m3m3 (m#nF | #%E%
12 0.95 6.3 0.4 5 4.878 4898 | 026
13 1.00 0.8 1 10 3.824 3.853 -0.33%
14 1.00 2 0.8 5 4.097 4108 | 9080
15 1.00 4 0.4 22 4.465 4572 | L 440
16 1.00 6.3 0.2 18 4.802 4875 | 120

FIRET V5, 153 “BREAIRRE. IEANERSEE . e cyae ] 55
W m AN —HRE” LS B, Bgi%8EE N (R%=0.99, F=3880):
E =139.245-18.784COP+21.095K , +0.298LPD -1.172K, * +20.939SC,,” +1.402COP?
~3.513COP xSC,, —0.198K,, x LPD —0.454LPD x SC,, —0.317COP x K.
B3] “PRE AR RE. INBEANENSEE . B ST R AT S IR
—HFE” WA HE:, B4N (R?=0.99, F=943):
EE =156.377 — 25.241HPCOP+18.962K , +2.245HPCOP? —0.978K , * +16.673SC,,°

(4.11)

4.12
~0.386HPCOP x K, —5.306HPCOP x SC,, —0.224K . x LPD —0.984LPD x SC,, (412)
HERAAE 2%
LR BT
o I B BEC
Tn A AR Kw
o A B
i AR B A A R B Kwin
e Ep e
i [ RAGEERRE | HPCOP
4 SCw
e KA
SRR e 2 REATLPD
R L
ARG 2
A RS 5
R ACAHLCOP

4.2 T RECIEE I < W] PRS2 K S T
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4.6 KRB/

A E S EAR M, WA LIRS AT B CSE FE . BEXTIX L
PP Er s BB SERR LT RERCR o AR A PRI e 2 AN 5 [N R
RIS RE B Z AL PP AR 72, 018 A L R) R i AR ZE K I UG T M 5 o B0t
R, it Al IR AR AR, B RERE RG22 I SOE 15 it 5 Re
M HE, AR A B R SCE TR PITESHL ANZEE, &
B AL AT BEFEATT RE R o 1 AH EL 18] 47 5200 (H 1R Z2 50/ R BS0E 14 7 LK oA 18]
SR (18§35 ot [ IR R P 5 ) P A T 50 i s B0 L P 5 i i RORA B R 5 1T RERL
Ro ARFPTA G T B R SRR S )1 2 5 5 R AR RS R I 1
EFAEAEREAEZ 1L, VLSS 5 RERE ST RER AL . VS LB AT 6 52
PLRIR S
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£ 58 BHERSFREREEHRENTL SR

AT R DU A SIS BB Y], 57T RESUE 4o 5 A Al ST
HR, a5 —B0E @RS —REM” Fik. “ RIIUE S —REAE” “ 2T
UG T HE—RERE” 5%, TPRTTRER NAVT R PR G ST o B A S br i
S SOE B S A SR A HERR I

51 TREEME LA

MR AT SO S I REAR S, DU A S R B AL 57 A LU T ik -

RIS (0 2 R OGS i, A5 Z (BB, WEZRET R =1 (RIBUEHE
FEA KT RE D WS REAT 5 AR IUK IR, AL GA N A I, 73
HA I “LPD—E”REFE SIS UK IR —E  BEMERIETH L ) 1T RE &, AR S
ThER. HAM, LU 5 ML
oL 1. FORHI AR R SO 5 it

AIFHSE 4.5.1 TXERIIK “ BARROCIER] . MR R B M Dh 58— REAe”
FATHEG AR
TEOL 22 SR FH BT A 2 O 0] s 5 ot P 0 2 R M0 s 45 Mt FR) 25 5 19 E A

ORI It 2 [B) A7 AF EL TR R, R P 5 DY 250 B 1 22 T it —REAE " Skt

27 A e L

ﬁém = HAcE.
B0 3. HLIEE 2 PRI OE R i 2 T PR O MOE S 2R A T RE
MRAEAB O 2, 15 B BRI 2 Y 0 e a4 e -5 B 00 25 R I 5 1 it ) 2% 5 T e

g

50 3 MIZRGTTRE SR = X CHRIRA 2 Y 00 e ae 35 It 5 0 00 = ) 0 0 0 435 e )
e — X GURHEBRIEE A I s 1 i 1) 5 R ) o

. [EIEE SR A =M OsE R i SE T RRAT L S R SRR S s A AL,
S TSR T Y BRAT 5 TE 4 S AR N SR B T BE B AEL, TR RR AT S T = A
PR EREFEAE2, R B HTREST IO Re B AES, M =F AR ENAEL+A
E2— AE3.
TEBL 4: 22 TE 25 PR (0 SO 48 it 5 B0 1002 T I OS2k & 1 e

FIFH 45.2 % “Kuwine SCw. LPD 5 BE; (COP B HPCOP) —fg4t” Hikit
HOTREER. WIFR SR TR e T S TR s L, AT

2
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555 B OWREE AT G PRI AL AT

B0 5: 2 IR RN S50 15 5 22 7002 000 50 15 i 2 719 RE A
MRAE TG L 4, 75t 22 300 E 2 8 0] 250 35 i 55 50300 R ) A0 8 i 25 4510 RE
0L 5 KZEETTREE =X (2 TR TR (] S5O 45 it 5 0 1004 a0 e a5 It P
giatiaeE) — X CURMARZ AN oG 5t r) e .

5.2 TRENEZFW st BERE

TTRENUE 1) H AR T T REIRAE, 7ESEPR TRESUE b, [FIN 225 R L
T AR A0 I SE A5 . DRI, AR S0 RE A N7 1Y R Ui 22 0 Ak A B
X S0E RORHEAT A BTN

XA SLRFUHAT I RS, ESUEYIHN A, A ERA, s E
TTRE B A A A AN T A RRIE, AR B A . TREMUE BN AT EE, K
HAET S BN EN TR SUE I H P3G 8 A S 85 8w . T RE UG I H I E K
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iR A BEREE

BRI T —ReFe B
1 “EImARNEFAR R — AR F A AL S TR R4 y:
E =-15.449LnX +52.357(H / ) +0.631(LnX )? + 205.653
2. “EFUHARAEFCIR R — AR AR EEIE, B2
E, =—1.457LnX +58.747(H /)’ +0.054(LnX ) +14.601
BT BRI A - e FE S -
1 AR
“HMEAL IR Ke— AL NI AR A E” & 5H%: E=0.245Kw+153.81,
R?=0.974
“HMEAE IR Ke— OIS AL En” MEHIE En=0.324Kw+5.12,
R?=0.998
2. HHEPCTREE:
“HNE AL IR B Kwin— AL SN IAR AL E” A5
E= - 0.373Kwin+155.17, R?=0.971
“HNE AL AN AR B Kwin— PR ST AR RS En” LA
En=0.0868Kwin+4.5353, R?=0.996
3. IEBAMNEMARE
“CRA IR A K SCh— AL FTMAR AL E” AL
E=4.863Ln(SCw)+153.89, R?=0.969
“LRAIEIH A K SCow —HAALEE ST AR TURE En” AR
En= - 0.36Ln(SCw)+5.309, R?=0.995
4. EHEHRCTREN -
“HEBI) R L LPD— AL B A i AE B B HI%:
E=2.82LPD+91.11, R%=0.999
“HEBI IR L LPD— AL S A AL En” & HI%:
En= - 0.0433LPD+6.3688, R?=0.992
5. HMRXIG:
“HE IR L LPD—HUAE A AU I D) R L LPD:” A5
LPDe= 0.5805LPD-0.0931, R?=0.9994;
“IRBI DA L LPD— RS AR W Th 2 B LPDy” & 5
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LPDg=0.751LPD-0.87, R?=0.9936

6. mEREAL
“ERIP IR BEc— AL AR SRR E B LA FE:
En= - 5.4102BE.+9.7333, R2=0.996
7. EIRHAIE:
“RIERER L HPCOP—H Ao st S I AR FRLFE EE” UG H::
EE= - 37.24 Ln(HPCOP) + 207.1, R?=0.956
8. AL
“Ve ML RE R A COP— LA @ IMARFE LR E” & 5H%:
E= - 33.73LN(COP)+ 210.04, R?=0.979
oAt :
9. “ERABEIN—BAL AR HARFERE E” HIL: E=0.98Esaseline
10. “/KIEBM—PL RN MARFE R E” MBEE: E=0.968Esaseline
11, “RAIERHARS—RAL M ARFE &R E” 5% E=0.99EBaseline
12, “HERAEI R G — AR ARAE R E” 5% E=0.98Esaseline
CHERAA R R G — AL R SRTARFE U En” B9%: En=0.53En-Base
13, “W it tP- A ST ARAE RS SR En” HI5RE: En=0.566Enh-Base
Z P Re UG T T RERE SR
1. “EEMARE Kin SHA R BE— A S A SFE En” k-
E,=8.381-4.935BE_+0.152K . F{H=716.5
2. “LEAIEERH R SCw SRR BEc— B B AU FE En” LA B
E, =10.58-5.675BE, —0.631SC, F {£=867.1
3. “HRHINZEZE LPD 58l 22 BEc— S0 s S ARG En” L
E, =8.311-3.196BE,* —0.039LPD F {E=752.6
4.  “HHITIREE LPD 54 VIR R % COP— AL AR AE E” k.
E =155.158+ 2.808LPD —17.489COP +0.985(COP)* F {6=1603
5. “HERHFREL SCw 5 MLt AE R AL COP— L @B IAX HLAE E” BV
E = 206.549-17.413COP +9.9135C,, + 0.981COP?  F {£=580.4
6. “HEATHRZEE LPD H5HIEREML HPCOP—HLAL A H A S AL EE” 5
#£: EE =170.239—-25.793HPCOP +2.685LPD +1.762HPCOP?  F {§=720.6
7. “UEIERE Kwin 5 RER L HPCOP—BAf7 2 5 I A s e FE EE”
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EE = 224.194—22.648HPCOP-0.121K .. x HPCOP +1.529HPCOP? F {£=529.3
8. “RHBMRCEHI RGN, HuiHThH % LPD. #FH R SCw—HAr
AHUI A HEFE E” aHE (F{H=3768.7):
E =80.115+1.649LPD —-10.517SC,,
9. “RHBMRRCEHI RS, Ui T F % LPD, #FH R % SCw—Hfr i
FHAARE” AL, BE5iz8EN (F1H=518.7):
E, =7.057-0.055C,, x LPD —0.494SC,,
10.  “BEEAB Kuine HEFH A SCw. MBHITIR 5 LPD 54003 % BE—
P R STI AR SORE En” % (F {H=1060.8):
E, =8.929+0.165K, -4.435SC, -0.040LPD-4.849BE *-0.011K ,, ? + 0.001LPD?
+4.388BE,_ x SC,, +0.006K . x LPD—0.065K, x SC,,

11 “PHRE RS INBEAMEESEE . B EAT e SR m A Il—H
7 AR (F1H=3880):
E =139.245-18.784COP+21.095K ,,, +0.298LPD —1.172Kwin2 + 20.939SCW2 +1.402COP?
~3.513COPx SC,, —0.198K, x LPD —0.454LPDx SC,, —0.317COPx K.

12, “BHREEHRREL INBEAMNEREE . BHREAT R S EREIEE—H-
7 AR (F1H=943):
EE =156.377 — 25.241HPCOP+18.962K . +2.245HPCOP? —0.978K . > +16.673SC, 2
~0.386HPCOP x K, —5.306HPCOP x SC,, —0.224K . x LPD —0.984LPD x SC,,
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Mtk B BormizAE

1 HB—FmEEars.

if (WallKw < 0.2 || WallKw > 2)

{

MessageBox.Show(" 7ML 4 R ETE RN 0.2-2, EEFHAL ™);
return;

¥
if (WinKw < 0.2 || WinKw > 7)

{
MessageBox.Show ("7 & & ARG HIN 0.2-7, iEEFHAL ™);
return;

}
if (SC <0.1]|SC > 1)

{
MessageBox.Show("i# FH 2 a4 0.1-1, IHEFHRAL ");
return;

}
if (CCOP < 2 || CCOP > 10)

{
MessageBox.Show(" A /KWL RERL LLYE N 2-10, iEEHHIA! ™);
return;

}
if (LPD < 1| LPD >50)

{

MessageBox.Show("H B & JEJu [ Jy 1-50, IEEFHAL ");

return;

¥

energy[0] = -15.449 * Math.Log(X) + 52357 * (H / S) + 0.631 *
Math.Pow(Math.Log(X), 2) + 205.653;

energyH[0] = -1.457 * Math.Log(X) + 58.747 * Math.Pow(H / S, 2) + 0.054 *
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Math.Pow(Math.Log(X), 2) + 14.601;
EEOQ = energy[0] + 7.131 * energyH[0];
if (tbxBec.Enabled)
{
Bec = Convert.ToDouble(tbxBec. Text);
if (Bec<0.5]| Bec>1)
{
MessageBox.Show(" /K B B E R 0.5-1, THEFHIAL ");
return;

}
energyH[6] = -5.4102 * Bec + 9.7333,;

}

else

{

HPCOP = Convert.ToDouble(tbxHPCOP. Text);

if (HPCOP < 2 || HPCOP > 10)

{

MessageBox.Show("# IR RERLELYE I N 2-10, iHEHHA! ™);
return;

; e Vi ) v

if (BEC !'=0.8)

{

if (WinKw '=6.3 && SC =1 && LPD =22 || WinKw !1=6.3 && SC I=1 &&
LPD == 22|| WinKw = 6.3 && LPD =22 && SC==1||LPD =22 && SC =1 &&
WinKw == 6.3)

{

EH2346 = 8.929 + 0.165 * WinKw - 4435 * SC - 0.04 * LPD - 4.849 *
Math.Pow(BEC, 2) - 0.011 * Math.Pow(WinKw, 2) + 0.0001 * Math.Pow(LPD, 2) +
4.3888 * BEC * SC + 0.006 * WinKw * LPD - 0.065 * WallKw * SC;

energyH[2] = 0;

energyH[3] = 0;

energyH[4] = 0;

energyH[6] = 0;
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}

if (WinKw 1=6.3 && SC ==1 && LPD == 22)

{

EH206 = 8.381 - 4.935 * BEC + 0.152 * WinKw;
energyH[2] = 0;

energyH[6] = 0;

}

if (SC!1=1 && WinKw == 6.3 && LPD == 22)

{

EH306 = 10.58 - 5.675 * BEC - 0.631 * SC;

energyH[3] = 0;

energyH[6] = 0;

}

if (LPD =22 && WinKw = 6.3 && SC ==1)

{

EH406 = 8.311 - 3.196 * Math.Pow(BEC, 2) - 0.039 * LPD;
energyH[4] = 0;

energyH[6] = 0;

}

}

3. E=FHEFHHEE:

label9.Text = Convert. ToDouble(Eb).ToString(*"0.00™);
label10.Text = Convert. ToDouble(EHb).ToString("0.00");
label11.Text = Convert. ToDouble(EEb).ToString(*"0.00");
label12.Text = Convert. ToDouble(Er). ToString(""0.00");
label13.Text = Convert. ToDouble(EHr).ToString("0.00");
label14.Text = Convert. ToDouble(EEr).ToString("0.00");
label15.Text = Convert. ToDouble(Eb - Er).ToString("0.00");
label16.Text = Convert. ToDouble(EHb - EHr).ToString("0.00");
label18.Text = Convert. ToDouble(EEb - EEr).ToString("0.00™);
label20.Text = Convert. ToDouble(C).ToString("0.00");
label22.Text = Convert. ToDouble(n). ToString(""0.0");
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