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ANSI/ASHRAE/IESNA Standard 90.1-2010

Revise the Standard as follows (S-I units):
TABLE 6.8.1G Performance Requirements for Heat Rejection Equipment

Equipment Total System Heat Rejection Subcategory or Performance Test
Type Capacity at Rated Conditions Rating Condition qum'eda’b’c’ﬂ"f Procedure”
Propeller or avaal fan All 3 SCC“NEI:termg CTIATC-105 and
L } ) ater
open-cireuit cooling towers 20°C Leaving 23.40 L/s kW CTISTD201
Centrifireal £ All SSC%\FEI;‘“"“? CTIATC-105 and
. ) ) ater
open-circut cooling towers 20°C Leaving 21.70 Lis kW CTISTD-201
Propeller or axial fn closed- All 59:'%5‘:@']"1? CTIATC-105S and
.. ) : ater
circuit cooling fowers 32°C Leaving >1.18 L/s kW CTISTD-201
Centrifiigal closed-circuut All 3 9°(ivEr:teriﬂg CTIATC-105S and
- . ater
coolmg towers 32°C Leaving >0.59 L/s-kW CTISTD-201

52°C Condensing Temperature
R-22 Test Flud
Amr-cooled All 88°C Entering Gas Temperature >69 COP AHRI 460
condensers 8°C Subcooling

35°C Entering db
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Eugene Jen
THERMOFLOW ENGINEERING LTD

TW
Email: jene@thermostat.com.tw

EIF

Selection Criteria

Capacity (MBH): 3,000.00
Capacity (KW): 878.00
Capacity (kcal/h): 755,088
Fluid Type: Water
Flow (LPS): 42.0
Entering Fluid Temp (°C): 37.00

32.00

L eaving Fluid Temp (°C):
WEB -

Qty Model
1 AT-19-79

2001

Product line is CT/ECC certified. Selection is rated in accordance with CTI Standard 201 RS.

263T

Date: 9/11/2015

IBC3K 3+ 1% it
IBC Design Criteria

Page: 1

Seismic Design Force (g) 19 st B dic
Velocity Pressure (kPa) up to 2.87 b R Bk
i E 4 7
SriE I8 A eid B %at £
Capacity (kW) Percent Capacity
105.5

Selection Criteria

Capacity (MBH): 3,000.00 IBC Design Criteria
Capacity (KW): 878.00 Seismic Design Force (g) 1g
Fluid Type: Water ’
Flow (LPS): 42.0
Entering Fluid Temp (*C): 37.00
Leavini Fluid Temp (°C): 32.00
o ].
Product line is CTI/ECC certified. Selection is rated in accordance with CTI Sta R

Qty Model
1 AT-19-79

350T

Capacity (kW

Percent Capacity

1,233.6 140.5
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Cooling Tower Data Sheet W »

Eugene Jen
THERMOFLOW ENGINEERING LTD

™™

Email: jene@thermostat.com.tw
Project - 2016 seminar
Equipment Reference: WB 29C
Product Type - (CH) AT/UT/USS Cooling Tower

EiE Date: 9/11/2015 Page: 1
Selection Criteria IBC3k 3+ i 2
Fsi ¢ Capacity (MBHY 3,000.00 IBC Design Criteria
Capacity (KW): 878.00 Seismic Design Force (g) 19 o RBdk
Capacity (kcal/h) 755.088 ’l'.’elouty Pressure (kPa) up fo 2.87 @th BRiAadk
B A8 Fluid Type: Water '
k€ Flow (LPS): 20 | #
it k@B Entering Fluid Temp (°C): 3700 | *
d-RE AR Leaving Fluid Temp (°C); 32.00 "4
AIE R WetBulb (°C): 2900 | ©
RIEWIEE
Product line is CTVECC certified. Selection is rated in accordance with CTI Standard 201 RS. i B Al b %t £
aty Model Capacity (kW) Percent Capacity
1 AT-19-79 926.3 105.5
3 Aira g
All Weights, Dimensions and Technical Data are Shown per Unit
p & Fans: 1
h # 5 ¢ #FanMotors @ kW: {1) @ 11.00 (380/3/60) Overall Length (mm). £ g 2,731
¥ rE Air Flow (m#/s) 235 Overall Width (mm): £ & 2,578
4 #r-k B % Inlet Pressure Drop (kPa): 164 Overall Height (mm): % & 3,769
%% -k § Evaporated Water Rate (I/s) 0.30

Operating Weight (kg): E®% £ £ 3280
Shipping Weight (kg) E®WEE 1991
Heaviest Section (kg): =EF#% 1397

Options Selected

EVAPAK Fill EVAPAK % fl4z##

Fan Motor: Inverter Capable (5~50 Hz, 6~60 Hz) & & 5 if: %47t 4 (50/60HZ)
IBC Compliant up to 1g i~ & IBCAL§=iE 1.0g
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PLUME ANALYSIS (FORCED DRAFT) V 2.0
Required input values are in yellow cells. Modify the values and click on "Calculate™
MODEL NO. AIRFLOW (CFM) WA‘EE‘;{,;;’OW TEMP IN (*F) TEMP OQUT (*F)
LPT 516l 16,315 163 98.60 89.60
AMBIENT TEMP DB |AMBIENT TEMP WB| SITE ELEVATION | HEAT REJECTION
(°F) (°F) (FT) (BTUH) FAN SPEED (%)
55.22 48.38 0.00 734 625 100%
ATMOSPHERIC . :
PRESSURE Humidity Ratio
(in. Hg) INLET QUTLET SPECIFIC VOLUME
29.921 0.0056213401635 100.0 13.0974
Mass Airflow h entering air h discharge air Est. Discharge Air Est. Discharge Air
(1D gryaiclhir) BTUND 4yaie BTUNDyar Taw (°F) T (°F)
74,740 19.35 29.18 63.90 63.90
W entering air W discharge air EVAP. RATE EVAP. COOLING SENS. COOLING
Ib aser 1B goyai Ib wated 1D goyair GPM BTU/Mb BTU/Mb e
0.00562 0.01271 1.06 7.72 210
78.59% 21.41%

Notes: The analysis assumes 100% saturation at discharge.

PLUME ABATEMENT HEATING REQUIREMENT

TARGET DISCH.
DeltaT AIR TEMP (°F) HEAT LOAD (MBH)

NA NA NA

10
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THERE IS NO PLUME FORMATION AT GIVEN DESIGN CONDITION
(e T2 2)

0.050

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

Humidity Ratio (Ib water/ |Ib dryair)

0.005

: 0.000 /&
N 4 % 60 W ® W 0 M 1™ B

Dry Bulb Temperature (F) §7 3% /5. /&

THERE IS PLUME FORMATION AT GIVEN DESIGN CONDITION
(¢ A2 9 )

0.050

o 0045
e 0.040
0035
0030

0.025

30

IR L 0.020

=
=
on

=
=
(=1

umidity Ratio (Ib water/ Ib dryair)

=
=
=
o
H

&h T -
L 0.000 (w
40 50 60 70 80 €0 100 110 120 )i

Dry Bulb Temperature (F) 57 3% /% &

STD CT psychometric process

Plume abatement through heating of discharge air
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Evapco-k 353K 3+ 7
« &% &-Standard Structure Design

— * 3] 301.0 g (force) @t & & &

— -] *+2.87 kPa (60 Ib/ft? or 293 kg/m?) wf b B & &
« @R @t & 4c 52 %< Upgrade Structure Design

— #>1.0gd R & R

— >2.87 kPa @t b R &
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St Pores
1. Evapco 2 i 5|-K¥EA &
r v 6288 |172-24.4| 8~0 | BRI o
> > b RS, £ 7 L B Hifr L
#’r.b)k @48 m/S ’ #g '$ %3 89-117 | 24.5-32.6 | 10~11 o 74 2L 2L
& & % ) 118-153 | 32.7-42.5 LR
15“&( ‘:J }k‘ ° 76 19 8,
2. 4 3 i%’ H* ’:L‘,k @75 mls ’ 154-177( 426492 1315 | g ma. 268
Y K¢ AL 6 -2 £
*B ’$ %: 17.‘5»( 53: P}.“l %}k ) ° 178-183 | 49.3-50.9 —
16 RE 3.9 WG TR,
184-209 | $1.0-58.1
17
210-240 | 58.2-66.6 BRRR
3h ARG, AL,
241249 | 66.7-69.2 A3 4 L,
>17
=250 >69.3 (Super Typhoon
54 L,
>240km/h)
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Evapco-k 35k & &

1. Evapco 2 & 7|-R¥E 4 *FLh B48 m/s > 4p§ 15
B(P REER ) o

2. » FE* b BRTSmls > 4p 5 115 (R 2R )

HE B W ok oL & K OE OB

FEE SRR AR SRS SRAE
B E O E 8~11 17.2 ~32.6 34~63 62~117
b E R & 12~15 32.7 ~50.9 64~99 118~183
o FU e JE 1621 | 51.0 LI 1000 |- 184 |~
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Cold Water Temp (°C)

31

28

26

23

20

Performance Curve

Design Criteria

1345 LPS

37 °C Hot Water

32 °C Ceold Water

29 *C Wet Bulb

Bar. Pressure = 29.921 Hg
(1)@ 4.00 Total

Fan Speed: 100%

5 (*C) Range
 Design Point

ZCTI ATC-1003R3-p:RiE 2
BREE LR E:
l.;82zk:8 B+8.5C(15°F)
CHc IR R +14°C(25 °F)
CECE 4 [R1120%

ATk E+10%

~ % /&4 3. bkpa(l” Hg)
b nﬁ%] I F Z+10%

GD.C)‘IHQC.ON

12

17 22
Wet Bulb Temp (°C)

27

32

16



# £CTI&IBC

P

CERNHIEIED

NOW AVAILABLE WITH
 Low Sound Fan option

 Reduced Motor Power option
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Certificate of Compliance

AT, USS, UAT, UT Cooling Towers
ATW Closed Circuit Coolers
ATC-E Evaporative Condensers

Are certified to meet or exceed the Seismic and Wind Load Provisions
set forth in the applicable building codes for this project.

These products have been manufactured following all
applicable quality assurance programs.

Applicable Buildmg Codes: Referenced Repont:
IBC 20046 WMA-43387
ASCE-7
NFFPA 5000 Approval Agency:
VMC Seismic Consulting Group The e s

B o Bt

EVAPCO.. Specialisty in Heat Transfer Products and Services. W IBC €O 001

cTI

17
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Oben Cooling Tower

Hot Satwrated Discharge Air

Hot Saturated Discharge Air

Eliminators = '

Hot Saturated Discharge Air




Closed circuit cooler

Hot Saturated Discharge Air WATER EFFICIENT MODE
Hot Discharge Air




Closed circuit cooler

Hot Saturated Discharge Air

Drift

Eliminators .

-

Fluid In ﬁ_-

Fluid Out g =

Fan &
Fan
Motors —

Hot Saturated Discharge Air
LW . -~
Distributior _ Drift
System —— Elimrators
| _— Coil

[]
| .y & ’ 4 “ [}

Hot Discharge !lr

‘Water Distribution

Cool
Dry

hA"

Hot Saturated
Discharge Air

i

ARID Fire-Pak
mgw Dy Cooling Coil ——_ | &

.-\,—-_.___‘_‘_-%t:ischarge Hood — | §

Drrift [

Eliminators.___
Wwater

Distribution ~
System

.vapurativ\e o
o Coil
E J Fan &

Farn Motors

LSpray Pump
On -

ARID Fin-Pak
Dry Cooling Coil —__ |
[
=
= Hot Fluid In - Discharge Hood —__| L
/]
Drift ¢
Eliminators —— e
Water i !
Distribution ™ N TSR 1\
System i@
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Evaporative i ¢ ]
e m> Cold Fluid out S0l [

Fan &

d Air In Fan Motors __| |

Spray Pump
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m Hot Fluid In
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