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Energy Saving System For Water Cooling Tower
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A sharp rise in the cost of electricity in the wake of the so-called oil crisis has brought about
a recent trend for industries to take measures that reduce power consumption.
Cooling tower, too, is no exception to this and reduction of its fan power cost has been

attracting public attention.

This report discusses our energy conservation measures, and givas an outlinz of tests conducted
on a tower currently in use, an evaluation of various energy conservation methods, and an
example of our energy saving power in actual operation.
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Fig. 1 Daily change of average wet bulb temperature
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Photo.1 Schematic View of our test tower
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Fig. 10 Wet bulb temperature vs Required air capacity
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Table 1 Evaluation of the energy saving method using pole

change motor

Month b%{;c::%; %gﬁi:‘rl:g ?gg{ng E}o]\?vfetr Eff. | Power cost
c) hours (n) &w @ __(Yon)
1] 12 ?8% 744 3‘25 %2 :_ 65, 108
2 | 1.6 QE%;F_ 672 (5)‘2" f1 58’8987
3 48 OSFF‘L 744 g 25 72(3VJ 65, 108
4 9.9 08-FPF 790 (5) 25 ?S } 63, 008
e AT ELT s
IR A
s g
DR
e
o e o el B
11 8.8 :—O%PE 720 (5) 2 —g_omi;o&
= ;
12 | 3.8 OSFPF 744 ~—g~‘-—°-- 92‘ 6, 108
Total ¥ 2,422,953
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Table 2 Evaluation of the energy saving method using
3-speed transmission

CEHRTD LD L L, £OHEEHEEHL 30%~100% & NomRly Ope- | Ope- | Shaft
TBe Lot A/ AEREUTE, WINKVAR e SO | R0E ) P Pl T
EThbDo L L2 | LST | 517 | 92 | 62,714
BRIDEGERNEEAEE, B3RO L Hicky, £ ?gg — = %6£
DOFEESEIL]L, 361,345 & /2%, 2| 16 |-gFF 672 | — =5
6. 4. 4 AVR—2EBHTR E~2% BEDELE 3 48 | LST 1 .., 517 92 | 62,714
AHAOHRE ) (1)2‘¥ (5) 17 9; ; 60 69(2)
LEDT 7 Y1, A 23— 2 TEGHEL, o7 5 >~ 4099 I gEE| O o= 0
W, BRI E -2y, BESEETRY. 5 | g LST| ., [ 517| % 62,714
A ¥ 20T & B R EHIAEIEE, 30 %~100% & L, %g%f —{H%—£w~%%ﬁ%-
A - 2REE, TOKVA LS, ¥z, WEEHL, TsT| 360 537 o3 30: 306
4 P/8 PREMERE— X~k EHT 5, OB TIST T T ear | T2 T s0,806
ABOEGRIEBEHEIZ, 4R L 5ici b, 4l zgg gg gg; gggg
DFAEAEIL, 1,886,643 2 72 %o 7 B2 | SuE ™ e e
6. 5 HTIPBROLE s | 239 |2ND T899 02 230, 296
L EDEBE = X FHIC L A%R e T 5L, E5% f g‘ g 1g~ fl’g g; 228, ggg
Lirdho BMBEEONAENE, H=3HBLAE< kD 9 | 203 |Sonl T e maom
B, WENDEETY, F2EDHTRERINATEETS 0 | 14 |IST ., 5.17 | 92 62,714
Do ¥, BELLTECRCMOBE AL E L DT, i§¥ gg g %gg
7. =HGOEMN U188 orr| ™ e | = o
ZIC, YENEFMALLBEE Y » vExixv x5 12 38 1ST 744 517 92 | 62,714
LERBANT B, ThiE, BIEHKO(LEAmITEHA L OFF 0 - 0
T2bDT, BERGEFHRATSL S, Total ¥ 2,024,330
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Table 3 Evaluation of the energy saving method using VVVF- Table 5 Comparison of the energy saving effects
inverter . . Yearl Power
Operating Speed changin, Yearly ¥y s
oy, | Ope- | Ope- Shaft method method B power cost| POWer - |saving
Month puld temp, rating | rating | power | Eff. | Power cost saving _lratio
, oy pattern | hours |~ aw| @ (Fen) step control | ON-OFF control (o) (o) ()
(manual) (wzghout special 6, 318, 568 - —
1 1.2 30 744 2.27 | 72 35,185 device)
9 1.6 30 672 297 | 72 31,780 step control | 4/8 Pole change 2,492, 953! 3,895,615 62
. . ’ (auto.) motor s YIS
3 4.8 30 744 2.27 | 72 35,185
? step control | 3-speed
4] 99 | 30 720 | 2.27| 72 34,050 (auto.) | transmission 2,024,330 4,294,258 68
continuous
5 14.8 39 744 4.98 | 76 73,127 c(ontrog VVVF 1,361, 345| 4,957,223 78
auto.
6 19.1 50 720 10.5 80 141,750 complex VVVF and
control 4/8 pole change 1,886, 643| 4,431,925 70
7 23.2 66 744 24.1 83 324,043 (auto.) motor
8 23.9 70 744 28.8 84 382, 629
9 | 20.3 | 53 720 | 12.5 | 81 166, 667 ® 6 X BRI
Table 6 Evaluation example of energy saving effect
10 14.2 38 744 4.61 76 67,694
*3 Cooling Power saving Yearly g:;gl;' i?zvfr?;
11 8.8 30 720 2.97 | 72 34, 050 tower spec. method Power cost| saving ratio
(Yen) (Yen); (%)
12 | 38 | 30 744 | 2.27| T2 35,185 1°°°m3/hc ON-OFF control | 5,550,000 — —
45-29-27°
Total ¥ 1,361,345 43kW % 2 2 3 q
745KW % 2 tr:ff:m‘i’ssio'jpee 1,780, 000| 3,770,000 68
B 4K oA\~ RlEHERe— 2~ 2HAEREEDOTF Heat 103%0 continuous simulta-
BENR % |neous control of 2| 910,000 4,640,000 84
Table 4 Evaluation of the energy saving method using VVVF- CWT 30°C |fans usxfng 1V Vf”
. VVVF for one fan
inverter and pole change motor ON-OFF for 2,280,000 3,230,000 59
Monthly - Ope- Ope- Shaft another
Month b’fﬁ‘i,“‘ée‘zﬁ,, rating | rating | power | Eff. | Power cost 2000m3/h continuous operating
°cyl pattern | hours (n) (KW) (%) (Yen) o (without special 8, 760, 000 — —
30 1.13| 72 17,515 38-32-27°C | device)
V)] b2 5%r ™ |0 0 SkWX2 | 5 ets of B-speed
- sets of 3-spee
S e oy | L13| 72 15,820 H/37tk‘1iv>:12 transmission 3,880,000 4,880,000 56
. eat loa
OFF 0 —_ 0 10094 lcontinuous simulta-
3 48 33 744 1.51| 73 23,084 CWT 28°C ?eous cpnﬂfl of 2! 2,980,000 5,780,000 66
. ) OFF 0 — 0 ans using 1 VVVF
45 3.83 78 53,031 3
4] 99 [55p| ™ 5 © iy 4500m°/h | ON.OFF control (18,790,000 — —
s | 1as 63 7 | 105 | 83 141,181 47(1)33"5; ¢ Iy
. 0 — 3 motors of 4
_QgS_F_ 5 o 008 /T5kWx3 | pole change 6,820, 000,11, 970,000 64
OFF 360 0 — 0 Heat 10%‘('1)0 continuous simulta-
6 19.1 0 5.25 |80 35,438 % ineous cpntrol of 3 5,250,000/13, 540, 000] 72
8P 360 555 |90 31500 CWT 28°C |[fans using 1 VVVF
82 23.2 | 86 150, 530 VVVE for one fan
T B2 T 1.38| 73 10, 548 3700m3/h
2P| 5 346, 695 36-3127°C | ON-OFF control | 6,670,000, — —
: 35kW x 2
90 30.6 87 196, 262
8P 872 5.25 | 90 32,550 /3TW % 2 VVVF for 2 fan
: . Heat load 35% S 12,090,000/ 4,580,000 6
8 23.9 40 372 2.67 77 19, 349 CWT 2306 ON-OFF for others 0.0 9
4P 42 95 246, 695 5000m3/h
91 31.6 87 196,138 36-31-27°C | ON-OFF control {15,090, 000 — —
OFF 360 0 — 0 55kW x 3
9 | 2.3 |75 7.38 | 81 49,200 /[TRWX3 " UVVE for 2 fan
: : Heat load 509 S | 8,440, 000| 6,650,000 44
8P 360 5.25 | 90 31, 500 CWT 230{”: ON-OFF for other 0,0 O!
10 | 14.2 /»—O‘;l | 744 g' 53 ? 123, 70(1) Note :
} 3 33| 78 16216 1) Electric cost is based on 15 Yen/kWh
11 8.8 | OF T 720 0' — = 0 2) Evaluated cost will vary with the individual situation
—tT 195 | 73 19,110 of cooling.tower spec. .
. R — OwWs deslgn water rlow rate, design - - s
12 3.8 FE 744 o 0 3) Sh d fl d HWT-CWT-WBT
T shaft power X number of motor/motor power Xnumber of
otal ¥ 1,886,643 motor, heat load and CWT setting in the order as given.
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