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Drift Measurement of Cooling Tower
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Noboru Fukuyama

Together with noise and visible plume, drift is one of the key factors in cooling tower
operation considering the environmental impacts.

This report outlines our technique for measurement of drift droplet flux and size distribution
developed in parallel with that of high efficiency drift eliminators.

It also describes some drift measurement results obtained from operatinal cooling towers

which were installed by us.
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Table 1 Data sheet of drift loss measurement

® Marks show the
measuring point

Sompin] 1095 St Wt fon | Dz of | Gy of
point pou:rtl/s hr m3/h wa';a;m g/h
al 3.7 1 2272/3cell 19700 7. 24
a3 4.Q 1 2205 »# 20700 10. 04
ab 3.0 1 2106 »# 21 300 13. 12
b 2 4.8 1 2169 » 20 300 10. 43
b 4 4.3 ) 1 2178 » 20700 10. 66
b6 o 3.8 1 2223 7 19 300 8. 04

) f 4 5.5 0.5 233% 7 20700 14. 44

Eif;_— 5.0 0.5 2349 »# 20700 15.72
Ave 4,32 2 232/3cell 20300 10. 41
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Table 2 Data sheet of drift loss measurement (By isokinetic sampling)

No. of sampling point 1 2 3 4

Time of start 11:00 13:20 14:25 15:25

Time of finish 11:45 14:05 15:10 16:10

Recireulating water 176 17816 17 816 17816

Recirculating water 305 310 |; 310 310
S/eme25°C | 300 113953 35 1307.7 54 (f311.00 55 (13120

water

Conductivity of pure
¢S/eme25°C | 090 0.95 0. 92 0.91

R=4765 r1=4126 rz=2383

Conductivity of sampling

& 2.52 2. 65 2.64 2. 63
water  ¢S/em+25°C "
BSH 77YA&y 7 bW, HESmES Velocity of exhaust 11 1 10
‘Fig. 9 Arrangement drawing at top plane of air m/s 0 L - 1.0
fan stack Power input_to fan 148 147 147 146
® Marks show the measuring point motor
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Table 3 Data Sheet of drift loss measurement

L Measuring points
Measuring items

X1 (X2|X3[X4{v1{v2]v3] ¥4

Sampling time (second) 1 sec

Circulating water 24 600m/h-8cell 21 600 v
flow rate (m#/h) 9:57 164
Temperature of return 26.8C 27.0;"0

=}
_
o
oL
3

cooling water 10° ll

Temperature of supply

25.0C 26.0°C
cooling water 10:00 1{:04
Velocity of éxhaust
air (m/s) 8.0 [125(12.0] 9.8 [12.0]11.5] 9.5 [ 13.0
. Ampere 3204 32.0A.
Power input (A/cell) | 10:00 11300
to motor Volt (V) 393:5155%V % 13:55500V
5.4 XHF ZD4
1) A% 7ve=vTH CKER 9
2) 7ATH#H 19854E 5 A
3) EENEARR
BRI 5 662-3-08R (8 )
EEKE 12000 m3/h
RAKIRE 40°C
BKIRE 30°C
BRI B2 26.5°C
PEERIK TEAK
BEFFYV 7 rE 0.2%
4) WEFE VYT TR
(BB
5) HEEHE

AEFHNE, FRPOREAY ¥ ISR —- VBT Y 33~
Z=hbd, PVCHBIN=DI L) 32 ~-2-CEBTHZ
LiED, VY7 MERMECHELEM L LT
bDo ETE8 NP, RECHEHLULAFRD 2 A %E
U, —F%PVCZY I3 —&—CEE, —~FERE~NY ~
FE-VEIY I3 -2 - b ERAOEE, MERA—-RET
BET 5, COROHSHOKEE 2y VT 4 TR
DORERMAYRA—: LTHEL, T0EM2EE L VM
EEBLT, KRR YHETHZ & & Uiz,

B4 F ENRTEE Measuring point ‘ X1 ' X2 X3 ’ X4 ’ Y1 ' Y2 Y3 | Y4
Table 4 Results of ESC’s analyses
of collected drift stain on DRT ' 0.079 } 0.17 | 0.503 ‘ 0.111 ‘ 0. 0854‘ 0.399 | 0.323 | 0.143
sensitive paper g/m=es
Vol. 30 No. 1 (1986/6) W 7y Vo —FE# 39



i5F 2V L —X—-lXBBEMEREE (E.S.Ci&D)

able 5 Out-put data sheet of the measuring point X3 by EDP. (E.S.C)

I D(low) D(cen) D(hi) Mass flux Count flux % Mass 9% Count s:ltggr;g Impaction
pm pm pm pg/m?/s g/m2/s smaller smaller m/s y efficiency
1 10 15 20 0. 00E —01 0. 00E —01 0. 000 0. 000 0. 007 0. 491
2 20 25 30 0.00E —01 0. 00E —01 0. 000 0. 000 0.019 0.772
3 30 35 40 2. 96E +03 1. 32E+05 0. 588 40. 408 0.037 0. 875
4 40 45 50 3. 80E 403 7.96E 404 1. 343 64. 816 0. 060 0. 922
5 50 55 60 1. 82E +03 2.09E +04 1. 704 71. 219 0. 088 0.:947
6 60 65 70 2.96E +03 2. 06 E +04 2.292 77. 527 0.120 0.:961
7 70 80 90 5. 44E +03 " 2.03E+04 3. 373 83. 746 0.175 0.7974
8 90 100 110 4.13E+03 7. 89E +03 4. 193 86. 163 0. 259 0.7983
9 110 120 130 1.03E 404 1. 14E +04 6. 240 89. 652 0. 353 0.:988
10 130 140 150 7.49E +03 5.21E +03 7.727 91. 250 0.453 0..992
11 150 165 180 2.45E +04 1.04E +04 12. 594 94, 442 0.585 0.99%4
12 180 195 210 2.35E +04 6. 05E +03 17. 263 96. 297 0.748 0. 996
13 210 225 240 1.55E +04 2.60E +03 20. 342 97. 093 0.912 0.997
14 240 255 270 7.50E +03 8. 64E +02 21. 832 97. 358 1.076 0. 997
15 270 285 300 2. 09E ++04 1.72E +03 25. 983 97. 887 1. 236 0.998
16 300 325 350 3. 10E +04 . 1. 72E +03 32. 141 98. 415 1.444 0.998
17 350 375 400 4. 76E +04 1.72E +03 41. 597 98. 943 1. 691 0. 999
18 400 425 450 1. 04E +05 2.59E +03 62. 257 99. 736 1. 926 0. 999
19 450 475 500 0. 00E —01 0. 00E —01 62. 257 99. 736 2. 146 0. 999
20 500 550 600 0. 00E —01 0. 00E —01 62. 257 99. 736 2.455 0. 999
21 600 650 700 0.00E —01 0.00E —01 62. 257 99. 736 2. 829 1. 000
22 700 750 800 1. 90E 405 8. 60E +02 100. 009 100. 000 3.167 1. 000
Total mass flux=5. 03E +05 pg/m?/s Count mean diameter=68. pm
Total count flux=3. 26 +05 g/m2/s Mass emission rate=5. 03E —01 g/s
Maiss mean diameter =473. um =({DR)p
'
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Stain of drift on sensitive
paper in case of herring
bone type wooden eliminator
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honeycomb eliminator
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of fan stack
® Marks show the measuring point
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