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Effect of low wind resistance streamlined wind deflectors on performance of
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Abstract: In order to improve the flow field structure of rain area in cooling tower and further increase the
ventilation, on the basis of the existing flat plate type wind guide plate, this paper proposes a streamline wind
guide plate with low wind resistance that can be arranged in the rain area. Under the design condition, by taking
the conventional cooling tower and the reformed tower with flat plate-type air guide plate arranged at each height
as the reference objects, the influences of the low wind resistance streamline air guide plate on ventilation, flow
field structure and temperature distribution of the whole tower are analyzed, at five different arrangement heights
(1/6, 1/3, 1/2, 2/3, 5/6 air intake height). The results show that, with the rise of the height of the air guide plate
arrangement, the air distribution in each region of the tower has changed, which has a significant effect on the
packing heat exchange in inner zone, so that the cooling performance of the whole tower improves at first and
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then declines. When arranging the streamlined wind guide plate at 2/3 height of the air inlet, the ventilation
increment and the average temperature reduction at the bottom of the filler area reaches the optimal value, and the
improvement effect of the cooling tower performance is the best. Compared with the conventional cooling tower,
the circulating water temperature drop and the ventilation increases by 2.65% and 2.78%, respectively. In
addition, the circulating water temperature drop increases by 1.2% after the tower is retrofitted with a low wind
resistance streamlined air guide, compared with the flat plate with an optimal arrangement height.
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Fig.1 Schematic diagram of the natural ventilation counter
flow wet cooling tower
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Tab.1 Related parameters of the cooling tower
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Fig.3 Schematic structure of the low wind resistance
streamline wind guide plate
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temperature of outlet tower
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16 584 43.8 10.49 10.67 1.65
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Tab.4 Temperature drop and difference of circulating water
in each arrangement
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the packing area

Bl AiE2 AMHE3 AHEL iES HEG6
till-air 304.42 304.41 303.63 30341 303.29 303.69
Atill-air 0 -0.01 -0.79 -1.01 -1.13 -0.73

2.3 BINKIEPED 1T

K] 8 Ry & B 7 A ERHX IR IR e 4 Z il F
PEFRIKIRPE At S AtEdL. B 9 N&ME FAHE
TR X RS PR K ST S5 T B o

K 8 AT UL, AfE 1 3BT XA O X5
TEIRIKA E R 2 . IWIERHZSMUZI N, FEFR
KR P 20 = BRI RS, R T IERSMI
[PV e 1R TR, 33X 555 A EI 5 1 S bR
P ENRURARTT o

XFTAMXFEH, BTSRRI, R
TANXAFIRGE, TS %A B0 77 R EH K
B TAE 1o N TAXEHE, f1E 2 FOX
S5 ) P55 RN BE S R Ak, BT DAEG A X S L A0 2
KPR MAWAAE 1, FRSOETR, =& TH
XGRS T N IX S SIREE, B bAA X TE
SN EMEA KR FEE = TAAE 1. TR EE H
i B 3 1E N X G o6 TIEFR KA HCR AR
BR, X2 TATE 3 P X [ SR B RO
A%

K] 9 I H BN R X AE I K IR PR TR BE, fEX




128 kA%

2024 4F

SRXEEEREMR, AT 2 BB X RS K IR AR
XAGE 12 ETHEY, BEEAE ST, R
BHX R ARIEA /KR P ST L THE T B IR AEAT B 6 AbAX
BEUE. P, EIRATE 3 76 Py RV A T8
KRR BCR BN &, (ERAEREATURHIX M
FIKIARATE 5 AR ROR 4T

0r
b
L
sl
4l
sl
6k
.
st
o}
-10

WE/C

]

-40 -30 -20 -10 0 10 20 30 40
Z/m

a) i1

-1k
=0)|E
-3k
-4+
-5L
-6 |
-7}
-8}
-9 |

WE/C

F

-40 30 -20 -10 0 10 20 30 40
Z/m
b) fi 2

-1+
-2}
-3
-4 |
-5
-6}
-7+
-8+
-9+

MWEE/C

]

-40 -30 -20 -10 0 10 20 30 40
Z/m

o) fif3

-1k
=0)|E
-3k
-4+
-5L
-6 |
-7}
-8}
-9 |

WE/C

3

0L~ . . . . . . . .
-40 -30 -20 -10 0 10 20 30 40
Z/m
d) fi B4

http://rifd.cbpt.cnki.net

-1+
-2}
-3
-4 |
-5
-6}
-7+

MWEE/C

-10

-40 -30 -20 -10 0 10 20 30 40
Z/m

e) fifs

-1+
-2}
-3
-4 |
-5
-6}
-7+
-8+

WE/C

-40 =30 -20 -10 0 10 20 30 40
Z/m
) fi 6
8 EHEAN TEMXKEFHEL LR ANKEESH
Fig.8 Cooling water temperature drop distribution on
characteristic line of the bottom surface in the packed area
for each arrangement method
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Fig.13 Velocity and temperature distribution cloud of flat
plate type air guide plate
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