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Retrofitting Optimization Analysis of Open Cooling
Tower Based on Engineering Measurement
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Abstract; In order to reduce building energy consumption, the energy-saving potential for the
cooling tower is analyzed by actual measurement and optimization analysis. The annual operation
conditions for the cooling tower of the air conditioning system in a building is tested. Through the
analysis of annual operation data,the heat exchange efficiency and air-water ratio are judged, and
the reasons for the poor effect of the cooling tower are further analyzed to put forward the
retrofitting optimization scheme. The results show that the location and operation maintenance of
the cooling tower have an important impact on the performance. The air inlet is blocked by the
wall , the air inlet temperature is high, the heat exchange effect is poor, the heat exchange efficiency

s B EA 2021 -12 -28

BE&TR . FXEARBFIE 4TSI H (52038009) ; 1L TA T IT H SR AH A A %5 H
(2020389) ; Ik FHTTTRBL2= A TR B (21 - 108 -9 -03)

EEBN  HYLR (1985—) , B, #0482, 1+, =BT FA fe RN K 2 9 2 S5 B AR A5 TR 4E



156 WHERKESMARBFR)

%39 %

is between 55% ~59% and the air water ratio is far lower than the optimal value of 1.0 ~1. 5. In

comparison, replacing the high-efficiency spiral nozzle, energy-saving and anti-blocking and

heightening the enclosure structure can solve the practical problems. According to the calculation,

the cooling tower can further save 9 212 kW/h of power every year after installing frequency

converter.

Key words: air conditioning system; cooling tower; performance test; transformation analysis;

frequency conversion
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Table 1 Performance design parameters of cooling tower

B RS BEKFE/(m*-h ') BERS R/ (KW-h!) e M/ (m?-h ) KHLT /KW
1 700 4070 452 400 22
2 700 4070 452 400 22
3 700 4070 452 400 22
4 175 1018 106 700 5.5
5 175 1018 106 700 5.5
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Table 2 Typical working conditions in summer

AWK, KR, KR, BAEA W/ EPEEEE, i RBLER KRBT s

T T (m*-h~") BEKIRE/C (m’-n') T B & pukiL K/Hz  H/KW  FRIER
34.6 311 648. 88 28. 47 395730  2.63 0.57 0.79 50 22 1.24
35.4 31.8 660. 56 29.37 415817  2.43 0. 59 0.81 50 22 1.25
31.5 29.5 628. 63 27.95 364919 1.55 0. 56 0.75 50 22 1.23
34.7 31.3 638.94 28.78 347531 2.52 0.57 0.70 50 22 1.17
35.2 32.0 659. 42 29. 43 365821  2.57 0.55 0.71 50 22 1.18
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Table 3 Typical working conditions in winter

AR K KBRS/ FAERE KaEs ik ek KBS KBl B
i/ C H/C (md-n"') FEEE/C (m’-nl) RWE/C O BOE Pk R/Hz  R/AKW  FRERC
31.8 27.8  610.31 25.49 385332 2.3l 0.63 0.82 50 22 1.26
34.9 30.9  630.17 26. 15 421915  4.75 0. 46 0.87 50 22 1.29
29.7 25.9  598.79 23.53 336 556 2.37 0. 62 0.73 50 22 1.20
27.8 24.6  578.46 22.62 349970 1.98 0. 62 0.78 50 22 1.24
24.3 20.7  559.68 19.43 309729 1.27 0.73 0.72 50 22 1.19

IIYIE], DRI T A Z= v A2 eI 20, +

BRIELIE B ik 30 €, RARAT A 15 T,



CAR Ul

Bl R A BT AR S A T S AR O A A o3 159

3 PO TR A58, Ve AR B R R AR IR
WY NP, A AN ERI AR, 38 i
/N E 5 7 o3 M SRV TR v AR I
i, IR RLBERT AR L KR v A1 38 17
RIS HEATOUAL , BT RE H Y

4 WA SOE )T R

4.1 FERESH

ARTREBHEZITARNEZEREAET
MK g 22, FOBEXECRA R, B 520 1%
IRV TE 384T, B 2 A e i 2 2 5 22
I F RIK U B RIS EIE ) FDK R . 28
DRSS A3 B S AE TR A IR i R 22
WA JT T
4.1.1 AfaKe5tyE

WEERE THURR I A5 1) 52 B A O & B, S}
(11538 8 N %50 w7 1 D2 PR € 262/18 =700 RTID SN IR IR
T B AT R B A AR R X B
TR 70% ~ 80% , 1 H: B 3T X 380308 i
96% ~99% , HILAT LIS 24538, MR K 457
ANEH Wb K 0N, SEDRL I RR R 78 4
I, RECRHIK IR NS | 528 SR
25, E— R ISR T RRIRIR 7%
4.1.2 HRFRAR

TR R B ¥ H 85 34 Sy i i X% 20
B BIAEJESER U A R, e HK S 2 R EL R
fil i AR, Y ENEE R S KRB OC &
R WV I I 2 XA 15 Sy ) A T
TRIR AL R ATV HIE E XA I 5

TR iR T AN SR 2 ~ 3 €, BEXUIR LA
25, Ve HNERLT MU AL E, A SR KUY AR

LG =
4.2 MRUBIEARST
4.2.1 HHE—

(1) 3285 w55 24T RE B 36 € 1 I8 IE TP 1
W IS (1) S A W R, LA R %5
PR R T RE O e n] A 1K
50 oA AR A 7K 2 B O DX K g R
A X3 A 3 /N B AR A A5 SRR [ RS
N FIH , P E R B RR, RGN
FE S KA 145 B4 1 ANk Jr T ik B A
RO, /INAEIE AR KA 1 ASRIAT

(2) I B B 25 44, ek 2 — B o3 4 B 5
(RS SRR A S Y, HL AT 38 0 O 5 25
IR BGE SE T A KR E TAER
U AEA K5 28 Sl IR K, PSRl R
I RTE IIE KIS RERZY 0.8 TRk
HL41 COP -T2 3% 21
4.2.2 HE

M T IRA R EN B 2 17 R 4, v B Ak R
2, AH#3 4 700 ¢ WA, R
Sept, IR NME B AR ERE ST, HL T4
K, 280Nk 4 s, nf BT A B R e A
IR G RE 22 I KN B[l AR R T At
() T OEHE | e SE b | 138 KR T3
FEAC 2 1.8 C, %k Hl4l coP fH 42 T+
218% 141

Fa WA B TERERO TS

Table 4 Performance design parameters of counterflow cooling tower

uthsy e K/ (m® -h ")

BWERIHE/(KW-h~!)

#iE ML/ (m? -h ™) XUBLIN 3/ kW

towerl ~3 700

4230 452 400 22

FLE PR ST, O R — R R G
PERESRTHAIXS i /1N EVe SNIE WL B Bf
RS R ANIURL AT 32 A0 HEA Tt T B4, N5
REZJARGIE R BT, AHRRAE, B2
THAE . Tr S TR ARG 4T

ER S0 TS 1 IR B, FERAS v T 07 58
—, HU T XERE R, T A Z =S R R ST N ]
I e, LRETS 5 5 — 1G5 i
P BRIA AL



160 WHERKESMARBFR)

%39 %

4.3 LA RIEL D

XN i)z 47 7 AT A, o 2
BFEIRITRT X XL T 50— Ak B, 56
SRV BB s pRamT RO SR B A3 2 0K
SR BE TR, (B PERERH LR
s g T s Fal R A i

DRCHILZR A% 30, ol XU i, ol
PATH, R

P=FxV. (7)
KPP R RBLINZR F MLV ONEREE

F=T/R. (8)
A TORHSE R AR

V=27wR"n. (9)

n/n=f/f. (10)

PI/P:(fl/f)3. (11)

A n R, v/ming n, N2 WUR 54,

v/min;f, NG KALA 2 Hz ; P, 78 45
J& KBLE % KW,

AATALBRS , o] KU, A ARV A
PABIACR, T 8 B 45 K B 35CR s vk, xR
PUAENRS  FAIL | By it oy s 0 R 2 Dl
AN AT RBUERAT ] 734, BRIGZAh K XU
AT B T N B MR . RTINS AR AT A A
SR PEM B AT . ISR R AN
0.5 7175,3 & R E XL EUE DR K
22 kW, Wi, 1 G R HIE & Z B 17 )
Z/0 Al 548 4 265 kW -h, 3# it X is f7
B IEE oL R SR IS T
B o4 947 kW-h, i A, a4 X
WM Z Ja 2 /DA 58 29 f it 9 212 kW +h,
HARBHR I 5 Fis,

&5 APHTA B

Table 5 Data before and after frequency conversion
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