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World’s Largest Scu_le Cooling Tower
for District Heating and Cooling
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Shinko Pantec has: recently delivered Japan’s largest scale cooling tower to the Shinjyuku New

- Midtown District Heating and Cooling (DHC) Center of Tokyo Gas Co., Ltd. The cdpacity of .
cooling facilities at the DHC Center is 47 000 RT, the world’s largest scale of its kind, and
further expected to reach a capacity of 59 000 RT, when the future installations are included.

'~ The DHC tower has to overcome a number of external restrictions at the design stage, such -

requirements, and so forth.

as prior study of effect by a special air flow on performance of the cooling tower, abatement
of plume which has substantially adverse effect on surrounding environment, space-saving

This paper presents how our cooling tower supplied to the above DHC Center responded to .
those external restrictions, and also presents how the cooling tower contrlbutes to the o

’systems of the DHC plant
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Shinjuku " district
heating and
cooling center.
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Fig. 1 Heat source system diagram
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Fig. 2 Location of pressure anemometer
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Fig. 3 Airflow in the vicinity of cooling tower (velocity vector)
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. Table 1 Example of study of effect by wind on cooling tower

Intake air velocity Cold water temp.
Direction of |1 (m/s) )

open air Blc|ip|lel|lB|lc!|D|E

3.29| 3.33 2. 44 2.47 31.7 31.7/83.2/33.1
East 3 |3.03)8.09) 2.75 2. 72 32. 2/ 32. 0} 32. 6/ 32.7
7 12.4312.70 3.15| 3. 48| 33.2( 32.7| 32.0; 31.5

East-southeast 3.46| 3. 43| 2.73| 2. 88| 31. 5| 31. 6/ 32. 6/ 32. 4

South-southeast

2
4 |3.44;3.45 2.81) 2.79| 31. 5 31. 5/ 32. 5| 32.5
5 |3.43| 3744 2.82( 2. 82| 31. 6 31. 6; 32. 5/ 32. 5

Velocity of open air: 20m/s (at 187 m above the ground)
Pressure loss-of soundproof wall: 3.0mm Aq (at design
conditions)
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Photo. 3 Dry and wet type tower in
operation.
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Photo. 4 Wet type tower in operation.
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Photo. 5 Cooling towers newly installed
(top left-hand) and previously
installed (top right-hand).

£ 2 R HAWLHHBERSHEHERS
Table 2 Heat load, number of cooling towers in operation and length of
visible plume

Dry-bulb | Relative | Wet-bulb Water : Leﬁgth of
temperaturejtemperaturetemperature| LRoﬁaf-i flow I;EUTIEI?:; M(l))tor visible plume
° % ° m3/h m
18.0 92 17.1 18 000 | 11 320 4 20
—0.5 94 —0.8 3000| 2840 6 15
B B 6 AHERYRBEERS> 7 .
Photo. 6 Large opening, high-efficiency Motor | Exhaust air | an Fan stack
super low-noise fan. Louver- actuator . }-Iot water basin
wet damper or upper stage
3 EEXAHNELCONT Upper stage fill — Wet. damper
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Air inlet wet section

Drift eliminators

Air inlet wet section
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Dry damper

Air inlet wet section
Air inlet dry section

Hot water basin
for lower stage

Cold water basin
for upper stage

Air inlet wet section

Air inlet dry section
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Photo. 7
High tensile bolts
being tightened.
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Photo. 8
Construction of
framework braces.
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Table 3 Leading particulars of cooling tower

Wet type cooling | Dry and wet type
Ttems tower cooling tower
Circulating 4230 m 3/hx4 units| 4230 m 3/hx3 wnits
water flow
Temperature | Inlet temp. 4a°c 41°cC
conditions Outlet temp. 32°cC 2<C
Installing Wind load 12040 kg/m?
conditions | Seismic load (Horizontal) 180G
Visihle Length of plume 20 m. max.
plume :
Noise Fan PWL. 105 B(AJmax. | 105 dB(A)max.
conditions
Material of | Main frame Hot dip galvanized copper
construction| End wall casing, Louver FRP
Fill Hard vinyl chloride
| Eliminator Hard viny! chloride
Fan stack FRP
. . Overall length 9600 mm 10 950 nm
Dimensions | 611 yidth 18440 18440 am
of each unit | yueral) height 19260 mn 18260 mm
Operating 314t 314 t
weight
Type Axial variable pitch blades
Fan Diameter 8535 mm 8535 mm
Number of units 4 units 3 units
Type Qutdoor totally-enclosed fan cooled motor
Rating 4507150 k¥ 4/6 P (One-hour rating 470/150)
Motor Number of units 4 units 3 units
Protective device High speed search coil
(Set temperature 140 °C)
Speed Type.with oil pump " Spiral bevel, helical three-speed
reducer Number of units 4 pnits 3 units
Type. L-shape winding fin
Air heater | Dry type dumper motor 0.2 ¥ - 2 sets
Wet type dumper motor None 0.75 kW - 2 sets
Vibration Type Osc1lla§1ng spee'd.momtor
N Dynamic electricity speed sensor
monitor
7 sets
. Type Lift 40 m, max, hoisting load 6.0 t
Hoist for To be Installed upon | For maintenance of fan
maintenance | completion of second
construction work
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Fig. 5 Comparison of effect of communicating tube.
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Table 4 Number of cooling towers in operation and water level

Refrigirator "4R. | IR | 2R | 6R | 7R | 5R .
Cooling water flow | 3177 6250/ 6250 4385 4385 2530

mé/h (Total) | | 94271567720 062 24 447, 26 967
Number of wnits | 1| 3 | 4| 5| 6| 7.
Water level. . mm - | 580 | 490 |- 440 | 390 | 350 | 300
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