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Double-Deck Cooling Tower for DHC.

AN N
Toshiharu Kobayashi

Recently city redevelopment project is booming in Japan for the forthcoming 21st Century,
and district heating and cooling systems (DHC) are now being employed in a number of
buildings.

DHC of Makuhari New Town, noted for a large-scale DHC, is intended for supply of thermal
energy to Makuhari Messe; the site of the largest International Exposition in Japan,
hotels, business buildings and the like. We were awarded contracts by Tokyo Gas Co. for
double-deck cooling towers for DHC purpose in capacity of 8,000 RT, and delivered them in
June, this year. As compared with the conventional air-conditioning cooling towers, demand
is increasing rapidly in Japan for DHC cooling towers which could have large capacity in a
compact design and in reliable construction as well. The double-deck cooling towers recently
delivered not only satisfy these requirements, but also are designed to abate adverse effect

on local environment such as noise, visible plume and vibration.
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Photo. 2 Double-deck cooling tower
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Table 1 Room noise and allowable limits of vibration

Table 2 Fundamental generated frequency of mechanical equipment for
cooling tower

Kind of room | NC value | Noge fevel lyp vopye RD-1, 4CT | Generated RD-1, 4CT motor (30kW)
léadio (tT}Y)”StUdiO 11:11 8‘}2"’;8 gg"’gg 40 Freﬁufency of drive 25Hz | Bearing | Defective | Defective Del{ective
oncert ha -15~ o~ ~ shaft rolling
Theater " " Frequency of fanshaft | 4.19Hz No. |outer race| inner race| element

(500 people) NC-20~25 80~35 Frequency of spiral 275 Hz
Music room NC-25 35 gear engagement 6315 75.2 Hz 120 Hz | 100.5 Hz
Schoolroom Frequency of fan 29Hz
(Witliloué " ) NC-25 35 50 tip passage 6212 99.6 Hz | 144.5Hz | 256.2 Hz
oudspeaker G d
-2, 3, 5, 6CT | gonerate RD-2, 3, 5, 6CT mot

ﬁgflg;n}le_ﬁftel N C-25~30 35~40 RD 2, ) 5, frequency , O, O, motor (100kW)
Conference hall Frequency of drive 25 Hz

: NC-25~30 35~40 shaft Bearing | Defective | Defective | Defective
(with loudspeaker) Frequency of fan shaft | 3.50 Hz rolling
Home NC-30 40 Frequency of spiral 525 Hz No. |outer race| inner race | element
Movie theater NC-30 40 gear engagement
Hospital NC-30 40 55 Freguency of fan 20.7Hz

- tip passage
Librafy Eg_gg ig Rotational érequelﬁcif’ 9.9 Hz 6318 76.1Hz | 120.7Hz | 205.6 Hz
of intermediate shaft

Store NC-35~40| 45~50 60 Frequency of helical | 287Hz | 6316 | 75.9Hz | 120.9 Hz | 203.6 Hz
Restaurant NC-45 55 gear engagement

/8D, BRI(u)Die B, FESEIRERIC CEABOIRE S %
KL TS REBERACE D, Wi AGHETOR
BEOHRIIRDERD Th b,

(1) BEED L 5 BRIBBFEER RO BB Tk
BEiL /A XBLND,

IV a -2 —EEEYEL BE, B, BHT5
ZEImBEENENDZ .

FERERe ¥ — (X MREE ~ FOzd#EEE— Fic
T 2 B8RO BNEBIRLE S e b, i, &,
B, BUCEEZ0 23\ OHIE NI LR E
ETH 5,

Bl ED#ERE D &~ FizBEmm/S, + >4 — 3EE
Y~ B ER L,

A= BBFIAIERCER) IRBhEEE =X —
MODEI-1590-23
BB vy~
MR r ~ 7 v -

SEDORBEREBITRGRERR L O hRERSC R
WThHE=Z-NTEDH L HER> T b,

(2)

(3)

2015W

75—~ LBEM: 9mm/s
Uy TEEEE  12mm/s THE
B2 RN GHIERREBEOEARLERA R A =T,
BE 4 XIBEBEHER > HISRERCHIAA LREEE R
Fo
# 8 Hic Wiring diagram #7349,
BIRCFFT7 774 FIC TR U o HER
HEES T OB A TR T
2. 5 THEIKE
(1) &k
BHEEE O TE KIS et ZR- L, BRlER
EeMo 7 v — 2 AEFRPEOKE L Ui,
BRI S AEE  950g/m2 Bl E
FRPIRE : 6.0 mm
BHEBIZRD-2.3.5.6. CTOTHKIEL =T,
() skfEEEE .
KREVGHIEE O 1B -AABEIRF T A A B 22K DEAD:
AOCEIEN 5,
IR RD X 5 WCRE L Tzo

Vol. 33 No. 3 (1989/12)

< 7

Y 7 IR 41



EHS
TER KA
Photo. 5
Cold water basin
for lower stage

— REC output
(3 com }(4-20 mA/0-FS)
(IDNC
Danger N Danger
relay (D com relay out
NO
(ONC
Alert . Alert
relay 6 COM relay out
(D NO
Pickup
Input buffer @ NO comnection Connelctor

Pickup cable D /®; \,;;m:!
= ibra

U — pick up |

I

AC line
input

} Monitor out

—
8 OB K

- Fig. 8 Wiring diagram

HIE
T8k W % RDﬂ.unr\RDaajﬁc
E X 11.76 m 15.15m
=S 7.40 m 9.20m

(23 & 0.80 m 0.80 m
B o & B K A - 0.30m 0.35m
EBILEROKMEER 0.21m 0.24m
A ~N=7a— LV 0.6 m 0.65m .

2. 6 TEEES '
1) DHCH&GHEDBETHEEENEREIN D —RiK
A e VDB EFRE IS\ A DS B A7 < K
FEBE (KH)=1.0G NEREIND, REHLEIC DN
THEBKFEELIG (72 ~RAVHE1.5G) T
FET L 720
BEGIIBEMET V- 2ERT,
2) BISHEE
AR TS
HABEFS | dBERaHRE

EHE6
BT L — %

Photo. 6
Framework braces

Speed  (mm/ s )

[}

0.05 Fred (Lin) 1.000
kHz kHz

%29 TOE R D IRENE
Fig. 9 Frequency of speed reducer

3) k& P - RS CYEA L L
4) B EEWHE  ARTERYESE HDZ-55
5) EREEH

(1) RD-1.4CT
&£ P H125%X125%6.5%9
P H248%x124%5%8
Tv—2x [150x75%x9x12.5
7yHa—RrE : M30 564

GF B
E X: 7925m
e @ 15.00m
& o 1111m

T £ :108.80ton
(2 RD-2.3.5.6.CT
B T HI125%x125%6.5%9
T H248x124X5%X8
7= X [150X75%X9%x12.5
7Y A—RN Tt M30 1964

& B
£ X! 1826m
g 1747m
= o 1461lm
F & :385.87 ton
t v U

BEEXAHBIE AR~ 2{bx B E LCHEINAD
DT, BEFHODHCHEHAEE 15 THY, BliExE
2B EDHC GO0 RT) ~NATAHZ LIL -
TWbo FOMDHCHIT Tt/ TEAL ELEDEMRE
RIRBIENHE L TE TS, Yt LT, IHIEFAA
— 2 {b% X5 7o D ERER A ED TITE 2\,

49 . | oYY B

Vol. 33 No. 3 (1989/12)



