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YZ DZ XSMD
S COP
31.8 372 COP
COP
33
COP
CBD 1 COP 59
DesST COP 42
C# [13]
35% COP
p
co COP 6.1
[14]
p
co 3 CBD 2 QJ XSMD
,
3 50%~60% COP
COP 42-5 46250
4.8-6.1 Yz DeST
COP 40
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E= i Cases

4 EER
m kw - h kw - h EER
YZ 7.7 13 43.7 41.1 486.7 6073.4 13968.9 2.3
CBD(1) 11.0 15 34.9 325 759.0 7175.9 222453 3.1
CBD(2) 12.8 4.9 42.7 40.2 1211.0 7291.9 25521.8 35
FLCBD 14.0 2.8 40.4 35.3 212.0 3332.1 13128.4 3.9
QJ 11.2 15 40.5 37.3 540.0 5307.2 18522.0 3.5
Dz 11.0 5 45.0 40.0 160.0 241.3 11211°6 3.8
XSMD 7.0 1.2 46.2 42.9 115.2 1165.0 5755.0 3.8
5 EER
m*/h kw - h kw - h EER
YZ 31.8 5.2 6.9 10.2 547.4 5852.3 15801.2 2.7
CBD(1) 26.8 4.6 6.3 11.2 1051.0 17592.2 63331.8 3.6
CBD(2) 24.1 7.3 5.2 8.6 1070.0 8189.2 25386.6 3.1
FLCBD 28.3 3.5 7.2 11.6 188.0 1683.1 5773.2 34
QJ 25.2 5.0 7.0 12.0 329.0 3272.8 12436.5 3.8
DZ 28.0 6.0 7.0 12.0 185.4 2094.6 8839.2 4.2
XSMD 27.8 6.5 7.1 10.7 144.7 976.5 3825.7 3.9
0ol [16] IPLV 107 274
54 26
80% CBD 2 23~39 27-42 \ 4
4.9
Yz
DZ XSMD 1
CoP
FLCBD DZ Yz EER 2.3
copP 45 57 copP 7.7
70%~80% 30 1.3
7
CoP 4.2~5 4.6
4.8~6.1 5.1
CoP
24
4 5 7 DZ
EER 4
CBD 2 24.1
EER 3.1
7.3
7
4
4 7
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Cases £y

6
m? t [co, v [so, t/ t/ /
YZ 6.8 213 526.1 4.2 2.1 45.1 8.8
CBD(1) 9.8 1502 3710 30 15 152.9 3.1
CBD(2) 164.5 3532 8722.8 70.6 35.3 362.6 4.3
FLCBD 4.9 245.3 605.8 4.9 25 19.1 10.2
QJ 29.5 629.7 1555.3 12.6 6.3 68 6.4
Dz 3.1 144 330.4 11 0.2 30.5 2.7
XSMD 5.6 202.6 500.4 4.1 2 62.2 5.8
[1] [J1.
,2013(3).
25 [2] [J]. ,
2008(2):27-27.
6 [3] : , ,
6 [J]. 2009,
31(2):126-130.
7 [4] , .
9241 |/ CO, SO, [9]. 2013(3):221-225.
22787 [ 182 [/ 91 / [5] , , ..
5.9 [3]. ,2010(18):64-67.
20 [6] , , .
[41. ,2013,43(6):75-
77.
3 [7] , , .
[1. ,2011,41(6):58-61.
3.1 [8] , , .
[J]. ,2010(4):5-9.
[]
3.2 .2013[M].
COP ,2013.
coP CBD 1 [10] , , \
[]. ,2009(16):40-45.
DeST [11] , ,
80% o
60% [1. ,2010(12):22-23.
3.3 EER [12] , , ,
[3]. ,2012,42(7):61-66.
[13]
[D]. ,2015.
[14]
EER [D]. ,2015.
3.4 [15] , .
[3]. ,2002,32(6):101-103.
5.9 [16] .
10 [M]. ,1999.
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E= i Cases

B RMMX D ARERNTEERIE R

GB50189-2015

DeST
SIR
DeST
0 1
4% 22%
5 15
1
1
DeST
GB50189-2015 2
195.3kWh/ m?a 129.1kwh/ m*a
166.1kwh/ m*a
53.2
1.1
1.2
2006
9800m? 10
0.24 0.25 0.40 0.37
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Cases £y

1
mm Wi(m? - K)
3mm
(3mm)
(20mm) 0.55
35mm
180mm
(20mm)
240 0.86
20mm
6+12A+6 2.7
20mm 0.45
100mm 0.23
DeST
2
COP 4.0
+ 6
8 31 11 15 3
15
2
GB50189-2015
2
m’/ wWim? Wim’ m’/ -h
4 11 20 30
2.5 11 5 30
20 11 - 10
50 5 - _
DeST
3
3
KWh/(m? - a) 178.10 100%
KWh/(m® - a) 71.24 40%
kWh/(m” - a) 49,69 27.9%
KWh/(m? - a) 45.41 25.5%
11.75 6.6%
13
GB50189-2015
0.45W/(m*K) 0.50W/(m*K) 2.4W/(m*K)
COP 5.1
oW/m? 15W/m?

4
4
kWh/(m” - a) %
1.64 0.92%
411 4.31%
8.05 2.52%
6.93 3.89%
20.39 11.45%
7.75%
COP 21.5% 3.89%
22.6% 11.45%
2
21
SIR (saving
to investment ratio)
SIR=S/I
S—— kWh
|——
SIR— kWh
/
SIR
SIR SIR
SIR
SIR e »>
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E= i Cases

5 SIR
kWh/a ) SIRkWh/ )
1 20mmESP -20E 21252.73 2.54% 57131 0.372
2 30mmESP -30E 35478.35 4.24% 85696 0.414
3 20mmXSP -20X 24348.60 2.91% 63907 0.381
4 30mmXSP -30X 38734.67 4.63% 95860 0.405
5 20mmESP -20 4952.39 0.60% 5577 0.828
6 30mmESP -30 8116.20 0.97% 8324 0.975
7 Low-e 6Low-e+12A+6 -1 30958.70 3.70% 239990 0.129
8 +  Low-e 6Low-e+9A+6 -2 31962.77 3.82% 266356 0.120
9 6+12A+6 -3 30205.65 3.61% 197418 0.153
10 COP4.7 -1 29452.60 3.52% 170440 0.174
11 COP5.1 -2 31688.78 3.81% 188624 0.168
12 COP5.5 -3 34383.31 4.14% 208384 0.165
349KW COP=3.7 2
2.2 30mmESP
4.63% COP5.5
4.14% + Low-e
SIR 6Low-e+9A+6 3.82% 20mmESP
1 0.60%
20mmESP 2 30mmESP
3 20mmXSP
4 30mmXSP 5
20mmESP 6 30mmESP
7 Low-e 6Low-
e+12A+6 8 + Low-e
6Low-e+9A+6 9
6+12A+6 10
COP4.7 10 COP5.1 10
COP5.5 5
EPS
XPS 2 340 590
/m*  Low-e 6Low-e+12A+6
+ Low-e 6Low-e+9A+6
6+12A+6 3
120 195 68 /m?
3
3
5 3 3
SIR
1
11.21% 4.93a , 195.3kWh/ m? a
30mmESP 30mmESP 129.1kWh/ m* a 166.1kWh/ m* a
COP4.7 2 GB50189-
6+12A+6 59
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Cases £y

W
op
U

0
[
1
11
1 1
1 2 -
AB=BC
1.2
1 2 1+2
1 2

RKERFERIRIT RIB 1T/ LAIERRAY 21T

- 2
Hi-H,
HiH,

DC+DB=DA

[3-4]

1%
11
i

{im)

>
L= |
ik (m3h G
1
H.I
1%
(m) T
i‘h 'E:\—:————-:\k.,_\:h‘
D - \'-.BER‘M A
_____ ~ Tf__:HH“MR
™, N S
N+
Hy) NN 2 b
l'-1
ikt tm*h) G
2
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E= i Cases

13 [5]
Na
3
1 2 1 2 - C
1 F
Na>Nc>Ne
Hp [(m)
Hy — = =
) i tmh) G
3
2
4
21
! F
2
C
21.1
[5]
[5] e
1
1
4 4 5
1 2 3
n
- [6]
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Ne

Nec

Ne
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Cases £y

1
m’/h m’/h mH,0 KW %
236.4 236.4 25.0 20.7 78.3
246.4 123.2 27.3 30.1 64.3
250.6 83.5 28.1 35.0 53.2
AG>AGAG,
1
10.0m%h
4.2m°h
2.2
2.2.1
5
HY 4G,
i b Ho
(mj 1~ 4 1
! 3 4 -
Ho Go
D G
L AGh -_‘lﬁl_ﬂﬁ_a
Ga Gs Ge Go R (wh G G H
6 G/N H
21.2 G/N H
[10] N
N
[11] €
[12]
>3 1
3 4 222
- 4 6
A Ga
B Ge
AGl!
AGy;
D Go
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E= i Cases

;
23
231
D Gp=4G,
¢ H
Gy G
A
232
[13] 7
4
4
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Cases £y

[2 : [M]. 2
2008 1178-1179.
[3] Robert Petitjean
[M]. . , 2007
52-53.
[4] -
4 [J]. , 2006, 36(10): 63-66.
[l % .
4.1 , 2002 .2002.
2 [6] .
[J1. , 2006, 36(9): 45-47.
4.2 [7] .
[J]. , 2004, 34(11): 83-85.
[8] : [J1.
1 2005
[9]
[]- :
2014, 41(1): 138-142.
[10] .
[]-
2002
4.3 [11] . [M]. 2
2008 1179-1180.
[12]
[J]. ,2008 06
4.4 01-04.
[13] .
[J]. ,2005 02 :36-37.
[1] :
[J]. , 2005(3): 41-43.
54
2015
[1]
7.75% 2014 [M].
3.89% .2014:43-48.
11.45% [2] .
3 SIR [J]. 2008-3 219-221.
(3] -
11.21% [J1. 2013-8 58-66.
4.93a
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BARZZR Technical communication

R134a 1 R407c EW#hBEHRINHVEUERR

R134a
Baker
0
80 CFC
R11 R12 R113 R114 CFC
R22 HCFC
R134a
ODP=0
GWP
R407c
ODP=0

R134a R407c

[1

@ R404a  R407c

[3]

[“1 Cco,/

u
R134a R407c
u
Baker

* No0.51206074

60 |ZWIRESEER 2021 12

R407c U
R134a U
1
11
1.1
D 25mm o 05mm L 12.89m

R134a  R407c

30 kW/
- 05
m/s
1.1
Refprop8.0 R134a
R407¢c 1.1 12
1.2
[5]
%+ div(pU¢) = div(l',gradg) + S, !
9 b R



Technical communication

RS

1.1 R134a
R134a
/kgl(kg + mol) 102.031
Ikg/m® 1258.6 20.525
1(kg + K) 1374.4 930.8
IW/(m - K) 0.08792 0.01276
/kgl(m « s) 0.00024159 0.00001146
13(kg - mol) 21796882.53 41196036.56
/N/m 0.01015
Ikilkg 215
/K 283.15
1.2 R407c
R407c
Ikg/(kg - mol) 86.204
Ikg/m® 1198.7 33.079
13/(kg - K) 14556 1059.8
/K 283.15 —
/K — 289.02
/W/(m « K) 0.091316 0.013532
/kgl(m « s) 0.00018606 0.000011908
13I(kg « mol) 18479551.48 35916034.56
/N/m 0.00913
/kJ/kg 202.27
/K 283.15
Schepper ™
Tliq ZTsat
2
3
Se = -0.1aiiqpriq Tia-Tsai| A 4
Tsat
Tsat Tiig
qliq (lvap Plig
m.l'rr_.l
?j?r.:rp
AH
Lee &
5

6
Sn':' = fjfl-..'IHAH 7
To Ta 7l
Tv
0.1[7]
2
2.1 R134a
2.1
2.1
180<
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BARZZR Technical communication

22 a
c
a b
2.2
2.3
6
2.4
2.3 6
2.2 R134a
2.5
R134a

62
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Baker

1-2

22 Db
283.15 K
22 b

2.2

2.4 Baker

2.5 R134a

2.6 R134a
2.6 R134a

(8]



Kt
E

Technical communication 3% i

R134a R407c
2.7 R134a
R134a
2.9 R407c
2.10 R407c
2.7 R134a
28 R407c
2.10 R407c
2.11  R407c
R407c
2.8 R134a
2.3 R407¢c
2.9
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BARZZR Technical communication

2.11 R407c
2.12

2.12 R407c

24R134a R407c

24.1 R134a R407c

2.13

2K
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2.7

R407¢c

R134a

1-2

(8]
R407¢c

R134a

a R134a
2.13

2.4.2R134a R407c
2.14 R134a

a R134a
2.14
215 a
R134a

(a) =15 kw/m’
2.15
2.4.3

b R407c

R407c

b R407c

b R407c

(b) q=20 kW/m®

2.16



Technical communication RIS

a R134a
2.16
3.4.4
a R134a
2.17
3
R134a R407c
1

R134a

b R407c

b R407c

2.17

2 R407c
3
4 R134a
Baker
[1] , , . R134a
[J]. , 2011,(1):31-
35.
[2] , , . R404A  R407C
[J1. :
2015,(4):72-717.
[3] : [J1.
, 2011, 38(3): 75-76.
[4] : : ,  .COy
[J]. :
2011, (6):1019-1022.
[5] . [M]. 2

,2001:5.

[6] De Schepper S C K, Heynderickx G J, Marin G B.
Modeling the evaporation of a hydrocarbon feedstock in
the convection section of a steam cracker[J]. Computers
& Chemical Engineering, 2009, 33(1): 122~132.

[7] Lee W H. Pressure iteration scheme for two-phase
flow modeling[J]. Multiphase Transport: Fundamentals,
Reactor Safety, Applications, 1980: 407-432.

[8] De Schepper S C K, Heynderickx G J, Marin G
B. CFD modeling of all gas-liquid and vapor-liquid
flow regimes predicted by the Baker chart[J]. Chemical
Engineering Journal, 2008, 138(1): 349-357.
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Technical communication

R3S

—METF RCAF1 TOPSIS

iCHIRT AR

v Yubr YN ESUVAZE

RCA
TOPSIS
Ba(OH),8H,0
RCA TOPSIS
0 SIS" VIKOR®,COPRAS™
“1 RCA  TOPSIS
¥ 3 E R ¥ E ] 1
“ i 11 RCA
1 rank correlation analysis, RCA
“ 7z == 7z AHP
2
3 "% RCA
/ 1
A:{Aqu:""Aq}
X :{Xllxz""'xm} Xi
X; % =X
Xilxz,...lxm
X =X = X ==Xy (0 le-k=1,2,---m )
X Xosoea Xy ©9577
2
_Xa 1
= rk=mm-1,m-2,---3,2 -
Xk
Ashby Ashby f
2] 1
AHP¥ TOP
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Technical communication

RS

1. e
rk
1.0 X4 X
12 X Xy
1.4 X X
1.6 Xk—l Xy
18 X X
11131517
3
m -1
o, =1+ I, 2
i=k
Wy = Ry 3
2% Kk
1.2 TOPSIS

TOPSIS Techniques for order preference by

similarity to ideal solutions

[6.9]
TOPSIS e
2
/

n-Hentriacontane(Cs;Hg,) M1
n-Dotricontane  C;,Hg4 M2
n-Tritricontane  CyHgg M3
n-Tetratriacontane  Cy,H4, M4
CH,(CH,),;:,COOH M5
Ba(OH),:8H,0O M6
LiNO, (14%)-MgNO,-6H,0 (86%) M7
Urea (82%) +LiNO; (18%) M8

65

0.068
0.068
0.062
0.052

L K P F T CP(S)CP(L) R sC
TRIESR
1
1
2021 1-2

0.047

PS

| B IIRE 5 LR

2
3
3
3
L c A
) ¢ A
(C) c A
(P) c A
) f v
(VP) f v
(SC) f v
S) f v
R) f A
(T) f v
(F) f v
©) c v
c= f= A =
V=
4
41
11
1
&

0.039
0.039

0.028
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R3S

Technical communication

PEM_ | v PSIRI|TI|F
1 M1 BA VL VH EL H
2 M2 BA VL VH EL H
3 M3 BA VL VH EL H
4 M4 BA VL VH EL H
5 M5 BA V0L VH EXL H
4'2 6 M6 L H L H L
2 7 M7 L H L H L
8 M8 L A A A AA
11 o /%
4 1T, z
5 %)
6 7
4 [10]
(EXL) 0.045
(EL) 0.135 4.3 TOPSIS
v 0.2 TOPSIS 8
) 0.335
BA) 0.410 K
A) 0.500
7 (B = M6>M8>M7>M4>M2>M3>M1>M5
(VH) 0.745
(EH) 0.865
B 0558 Ba(OH),8H,0
5 5
6 [11-14]
T ) H(kJ/kg) k (W/m - K) P (kg/m?) C,()(ki/kg K) C,(s)(kirkg K) c¥m)
ML 67.9 242 02 308 2.00 3.00 4307
M2 69.4 266 02 809 2.00 3.00 4307
M3 714 256 0.2 810 2.00 3.00 4307
M4 75.9 269 0.2 811 2.00 3.00 4307
M5 70.9 210.8 0.172 848 2.20 1.60 3302
M6 78 280 1.26 2180 2.44 1.34 4039
M7 72 180 0.7 1713 29 2.38 6872
M8 76 218 0.85 1438 2.02 1.77 8145
M1 M2 M3 M4 M5 M6 M7 M8
H 0.353 0.388 0.373 0.392 0.307 0.408 0.263 0.318
k 0.116 0.116 0.116 0.116 0.099 0.729 0.405 0.492
P 0.223 0.224 0.224 0.224 0.234 0.602 0.473 0.397
Cp(l) 0.319 0.319 0.319 0.319 0.351 0.389 0.463 0.322
CD(S) 0.428 0.428 0.428 0.428 0.228 0.191 0.339 0.252
C 0.365 0.365 0.365 0.365 0.476 0.389 0.229 0.193
\ 0.325 0.325 0.325 0.325 0.325 0.397 0.397 0.397
VP 0.398 0.398 0.398 0.398 0.303 0.303 0.303 0.303
SC 0.425 0.425 0.425 0.425 0.425 0.146 0.163 0.217
PS 0.424 0.424 0.424 0.424 0.424 0.163 0.163 0.216
R 0.413 0.413 0.413 0.413 0.413 0.186 0.186 0.277
T 0.276 0.276 0.276 0.276 0.827 0.056 0.056 0.074
F 0.266 0.266 0.266 0.266 0.266 0.528 0.528 0.300
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Technical communication

8 TOPSIS
M1 M2 M3 M4 M5 M6 M7 M8 Z; Z;
L 0.059 0.065 0.062 0.066 0.051 0.068 0.044 0.053 0.068 0.044
k 0.015 0.015 0.015 0.015 0.013 0.093 0.052 0.063 0.093 0.013
P 0.026 0.026 0.026 0.026 0.027 0.070 0.055 0.046 0.070 0.026
Cy(l) 0.022 0.022 0.022 0.022 0.024 0.026 0.031 0.022 0.031 0.022
Cy(s) 0.029 0.029 0.029 0.029 0.016 0.013 0.023 0.017 0.029 0.013
C 0.010 0.010 0.010 0.010 0.013 0.011 0.006 0.005 0.005 0.013
\ 0.013 0.013 0.013 0.013 0.013 0.015 0.015 0.015 0.013 0.015
VP 0.016 0.016 0.016 0.016 0.012 0.012 0.012 0.012 0.012 0.016
sC 0.022 0.022 0.022 0.022 0.022 0.008 0.008 0.011 0.008 0.022
PS 0.020 0.020 0.020 0.020 0.020 0.008 0.008 0.010 0.008 0.020
R 0.026 0.026 0.026 0.026 0.026 0.012 0.012 0.017 0.026 0.012
T 0.024 0.024 0.024 0.024 0.073 0.005 0.005 0.007 0.005 0.073
F 0.026 0.026 0.026 0.026 0.026 0.051 0.051 0.029 0.026 0.051
di+ 0.095 0.095 0.095 0.095 0.118 0.034 0.059 0.046
df 0.061 0.063 0.062 0.063 0.031 0.119 0.087 0.091
Kf 0.390 0.397 0.394 0.399 0.206 0.776 0.598 0.666
[6] Mousavi-Nasab SH, Sotoudeh-Anvari A.A
comprehensive MCDM-based approach using
TOPSIS,COPRAS and DEA as an auxiliary tool
for material selection problems.Materials &
Design.2017;121:237-53.
RCA [7] , ,
2006;27:115-8.
RCA TOPSIS [8] , , .
. 2011;20:352-5.
Ba(OH),-8H,0 [9]

[1] Yang X, Teng F. The air quality co-benefit of coal
control strategy in China. Resources Conservation &
Recycling. 2016.

[2] Ashby MF. Chapter 4 - Material Property Charts.
Materials Selection in Mechanical Design (Fourth
Edition).Oxford:Butterworth-Heinemann;2011.p.57-96.

[3] Socaciu L, Giurgiu O, Banyai D, Simion M. PCM
Selection Using AHP Method to Maintain Thermal
Comfort of the Vehicle Occupants. Energy Procedia.
2016;85:489-97.

[4] Rathod MK, Kanzaria HV. A methodological concept
for phase change material selection based on multiple
criteria decision analysis with and without fuzzy
environment. Materials & Design. 2011;32:3578-85.

[5] Girubha RJ, Vinodh S. Application of fuzzy VIKOR
and environmental impact analysis for material selection
of an automotive component.Materials & Design.
2012;37:478-86.

; 2016.

[10] Rao RV.Decision Making in Manufacturing
Environment Using Graph Theory and Fuzzy Multiple
Attribute Decision Making Methods:Springer London;
2013.

[11] Jankowski NR, McCluskey FP. A review of phase
change materials for vehicle component thermal
buffering. Applied Energy. 2014;113:1525-61.

[12] Pereira da Cunha J, Eames P. Thermal energy
storage for low and medium temperature applications
using phase change materials — A review. Applied
Energy. 2016;177:227-38.

[13] Sharma A, Tyagi VV, Chen CR, Buddhi D. Review
on thermal energy storage with phase change materials
and applications. Renewable and Sustainable Energy
Reviews. 2009;13:318-45.

[14] Yuan Y, Zhang N, Tao W, Cao X, He Y. Fatty acids
as phase change materials: A review. Renewable and
Sustainable Energy Reviews. 2014;29:482-98.
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Technical communication RIS R
CFD
Boussinesq
1
2 18
1 1 Q
1 1 1
46.9 1 2
1 (m?)
22.8 13.7 6.8 3.6 46.9 p kg/m3 P
uvwT r
2
S
2
21
@ r S
CFD 1 0 0
ANSYS ICEM CFD w u _op
i 0x;
k
6] T - Sr
Cs DSP Ss
3 23
1.2m><0.05m CFD ANSYS ICEM CFD
0.9m
0.4m 0.25m><0.25m ANSYS FLUENT
SIMPLE SIMPLE
(
)
2
. [7
2.2
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L L
i i=
] s
i T
= T
iz
iz i
15 L s
— — " — — — —

301 02 03 Z=12 XY

I
I-- ‘ﬂ
4 y 2
.
Ty == K e 3 . = L
401 02 03 Z=12 XY
24 1.2m
0.1m/s
2012 8l
30m*p+h
25
-3.6
Co,
0.0004 3.2
CO, 0.04m><0.04m
Co, Co, 0.107m/s™
3 4 01
3 02
v, v,
01 0.5m/s 0.5m/s
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