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Performance Test and Comparative Analysis of two Kinds of Flow Channel Foam Ceramic Fillers
Jin Ruyi! Huang Xiang' Wang Ying! Luo Jieren?
( 1.College of urban Planning and Municipal Engineering, Xi’an Polytechnic University, Xi’an, 710048;
2 Xi'an Jiaotong University, Xi'an, 710049 )

[ Abstract] In this paper, two new types of foam ceramic fillers with broken line type and linear type are taken as the research
object, using the evaporative cooling test-bed built, under three typical working conditions, the performance parameters of the two
types of channel fillers are tested and compared. The results show that the optimum densities of foam ceramic fillers with broken
line and straight channel are 10.0kg/(m-h) and 6.7kg/(m-h), respectively, and the optimum inlet wind speeds of folded channel
packing are 1.6, 1.4 and 1.2m/s respectively under the working conditions of Urumqi, Xi'an and Changzhou, and the direct
evaporative cooling efficiency can reach 83.01%, 70.74% and 67.43%, respectively. The best inlet wind speed of the linear runner
under the three operating conditions is 1.0m/s, and the direct evaporative cooling efficiency is 77.68%, 68.56% and 64.23%,
respectively. Compared with the linear runner, the folded runner is not easy to be affected by the change of air volume, and the
temperature drop of the air inlet and outlet is stable, which is more suitable for evaporative cooling air conditioning systems with

different air volume, but the power consumption of the fan should also be properly considered.
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Fig.1 Preparation process of polishing waste ceramic
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Fig.3 Foam ceramic packing evaporative cooling

experimental system
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Table 2 Simulation of working conditions in the
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Table 3 Fan air volume and inverter gear
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Fig.S Effect of watering density on direct evaporative
cooling efficiency of two kinds of foam ceramic fillers
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Fig.6 Effect of Inlet Air Volume on Direct evaporative
cooling efficiency of two kinds of foam Ceramic packing
3.4 AR TR RE

Kl 7 Fron oy 3 MigAT L0 E, PIARE 2
TR W BESFURL Y 7 AU Y 0 e B o XU 2R 4K o
P 7 W], 3R IR AR B R RGN SE 218
Thie Ja OB T B o 2 8L IR T 7 i A 1 1 XU
T BEARFLA V22 L0 MO0 g
A58 12,7, 7.3 F14.37C. 1 BRI IETE A
FEREFRGE T, BEARF LA P2 T FML
DLIIRFFIEAE 70 38 11.961 7 A1 4.11°C

H & 7 AT, B R 1 XGE B K,
Prek R UIE FUR B NP 224858 o i T URRY BE
BHTLRRIE 5 BELMRTEM L, KRR
A, BB IE RS K, R T B IE 45 S

Forp s B RO TR ARG, BB A N A8 77

15
12 /"/L\\
5 —a— A L
::_" —e— % T
=7 —e—HMTR |
3
0.8 1.0 1.2 1.4 1.6 1.8 2.0
HEFTRGHE (m/s)
()P ZEHURHT 2 B AL M e K
15
—A— G EARF T
, —e— R TN
12r —e— M T U
g
\:— Al N
3

0.8 1.0 1.2 1.4 1.6 1.8 2.0
HEFRGHE (m/s)
(b)Y TR Uk LR AL 008 P i T
7 #HXENFEARERRAMRZEIERE L RN
S
Fig.7 Effect of Inlet Air Volume on Inlet and outlet
temperature drop of two kinds of foam Ceramic fillers

3.5 HRVE KR

. . . . . . .
0.8 1.0 12 14 1.6 1.8 20
HERGH (m/s)

B8 HXEXAIRER AR IEREREIFT
Fig.8 Effect of Inlet Air Volume on pressure drop of two
kinds of foam Ceramic packing

P 8 Dy 111 JX 3 0 9 A IR0 3 T 370 Ak Pl 2
BHE R (=R TR B B2 AL AR D,



F37THE 1 s, =

ZE R H IR PR B BURAN R AE 12 2 Pk e S <25

R0 FE ST T A B VK 1 BRI
AR T S RAGNE o B 8 TTA, FERRVLE TR
SPUR 0 M T MU RO K T, FLAF R 73
BHOE A R T A, X TR
LR R OK, (A8 LRI T BT 7 AR
VB AR RIS WA 53— T A AR A
T AL A

4 ZEip

(1) SIGSE R, WM E T IR &
SRR} B 28 R V% 20 R0 3 B bk K B FE (1) 38 0 35 2
DT JE BRI Ss, RV LT, Pk
% K B K OB B K R R
10.0kg/(m-h), EZMIEE AN 6.7kg/(m h).

(2) AHFESEEG 26T, a0 % k)
10 B At 1 R AN s B 2 v T BRI . 7
BORFE PO N T 28 B % s R}
BAERE O RGES BN 1.64 1.4, 1.2m/s, BEEHEK
AR AL 83.01%. 70.74%. 67.43%; 1] ELLk
RUREAE 3 Fp 00T B O XGE S A 1.0m/s,
BLARZERA HRE SN 77.68% « 68.56%
64.23%. P FR AL IE T IR B B ERE B AT T
U BIHA PERE IS B B KT, RIAZZR A HIHEA
TEF-Ji b DB 0 B A 1T BRI 5 N R 5

(3) B ik 2SR 22 /N F 255,
JoR LR PRI O, AT S Qi B R SR B
AR VR A T e o (R R B A
P T BEARRIET 5, A% NELFm, =5
B CER R AR R, BEI0E T SRS R RE /N
BRI WALG, NATEHEZ. BHFHE %
JE XML REFE I 2

SE L
[1] P2 KA NSRS &ML E AU Tk
fR#t,2019.

[2]  XUBTC, ¥ 2% B, X0 PR, 25 2 FL M B A4 RHE 3R 55 T AR
HI R[], 5558 R 22224k (HRBIERRD ,2008,22(1):

(3]

(4]

(3]

(6]

(7]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

66-70.

Fenghao Wang, Tiezhu Sun, Xiang Huang. Experimental
research on a novel porous ceramic tube type indirect
evaporative cooler [J]. Applied Thermal Engineering,
2017,125:1191-1199.

Tiezhu Sun, Xiang Huang, Yueying Qu. Theoretical and
experimental study on heat and mass transfer of a porous
ceramic tube type indirect evaporative cooler[J]. Applied
Thermal Engineering, 2020,173:115211.

I L, R PR R AR M B FORL R T B B A
WAL 18 5 S AR, 2007,(4):11-14.

5 L0 PR AR S ZE T A UK M R SRR} B AR A
WA BESEIG AT FE[J]. 0¥ 5 25 1,2010,24(1): 1-6.
Kulkarni R K, Rajput S P S. Comparative performance
analysis of evaporative cooling pads of alternative
configurations and materials[J]. International Journal of
Advances in Engineering &Technology, 2013,6(4):1524.
T, AR A, B KM T RRIFURL L4 28 R A 10 X TR AL
P BE 1 SE I AT FE[J]. 0¥ 244 ,2001,22(3):33-40.

F & VA, EA 2 AL R 8 R A 2 5
fle I8 RV HN 38 (TIEC) HOPERELLEL[]. BIve 552 1,
2021,35(6):784-790.

T, W AR IR B A8 A BN IR fE
HI SR L (0] AR 46 1,2019,46(19):11-13.

B5, REAL G, FRAE T A MR B0 ' PRV BOAL A D AH O3
H[J] B2 TR, 2015,34(8):2346-2351.

GB 50736-2012, [ FH H S HEPRE A5 2 SR T Bt A0
YE[S]. AT [ AR Tk H iR #2012,

PFA BB AT 4ot 5 B ML AL 5T R R R
#,1999.

B AW TR GE=RO [MLACETHUE Tl H RAE,
2017.

BENTUR, . 2 FLM B S0 AR P 28 A v 2 s i
5 PERE D HT[I] LA HLI2019,47(7):85-88.

FPE TR R RE, A e B PR SRR B ARV
HIA T B R E K SIS FE ] 4R R 2224 CH AR
ZERR) ,2012,42(3):457-462.



