The importance of being CTI-Eurovent

EUROVENT |
CERTIFIED
F’ERFDFH\/IANCE

VWVVVV, eurDvenbcertlﬁcatan com
v

Summary

The importance of BEING CTI-EUIOVENT ...vuiuiiiieie ettt s ee e eaeasansansansaneenssaneaneens 1
1) Aim of Third-part certification ......cccccieieieieiiiiiiiiiiiiiiiciiieiietiieteiecesesesesesesesesasesssesesesesesene 1
2) Third part certification vs manufacturer guaranteed performance......c.ccceeeeeieieieieiecenaanes 2

3) Impact of certification on Key Performance Indicators of evaporative cooling technologies..6

G T I B 1T 0 g =10 o 1= ] 1. = Ve =Y SN 6

B.2) ENErgY CONSUMIPDTION .. cuuiitiiiiiititteee ettt ettt eeneeneeneeuaeestensensensessenessssussessessensensenssnssnssnssanns 7

3.3) SOUNA EMISSION 1.iuiiiiiiiiiiiiiiiiie ettt et e e e ee et et et st saneraeanestassnsansansansensenssnessnssnsenns 8

3.4) Water CONSUMPTION .ouuitiiiiiiiiie e et et et eee et et et st eeaseaesnastessestnsenstnsensenesnessassnsenns 9

{07 4 o1 1T F-] oY o TN 1
Introduction

The three sections of this paper will touch the following topics:

1) A brief explaination of the aim of the third-part certification;

2) A comparison between the datasheet of a third-part certified unit and the datasheet of a non
certified unit.

3) An evaluation of the impact of the third-part certification on the Key Parameters Indicator
performances for cooling technologies.

Aim of Third-part certification

The aim of third-part certification is safety.

If you are providing a high quality product you aren’t interested in saving money on the material
quality or the performances of the heat transfer media, guaranteed performance is going to allow you
to achieve the performance requested even if the design process wasn'’t perfect. Being certified

prevents issues even if environmental conditions become more critical than expected and even if



operating and maintenance conditions are not optimal. Also the use of a certified product guarantees
you to get the specified unit performance using the lowest possible energy.

Third part certification vs manufacturer guaranteed performance

In the following section there will be a comparison between performances of a third-party
certified unit and a unit with a manufacturer’s guarantee.

CERTIFIED NOT CERTIFIED
(1) ATWB 8-5K21 & seammageon — :

Product Description Flow 478lps 47Blps 1000EW
The ATWE i & prime-surtace stee gail anly coved tircuit cosler, featuring CrossCool™ Infermal Tube He S samichige & Fluid Water  Water 860,010 kealfhr
f::::ltl(r::.ms::aro«nu (‘\:w:m-mmeue-an:\axl::i:e:nnclos‘r (AT '-“'“""1"*'“:‘“ Entering Fluid Temp 3[0°C 3B0°C 22752 Tons
capacity at reduced laads. This s ot true for mast Josed circuit coolers Leaving Flusd Temp 00°C 300°C
The ATWE is ¥ e 1, designed for all routs pe
from outside the unit. Entering Wet Bulb BHC B0
Selection Criteria Total Each Unit Required Capacity
tow: 1,000,00 KW -
o e e 30010kl o T T T
Entering Fhaid Temp: ®0c mac 227,52 Tons CE e
Leaving Fluid Temp: o 300¢ !
Entering Wet Bulb: »noc %0C Entering Dry Bulb
Switchover: TAL
Unit Selected - : "
One{1) EVAPCO ATWB 8-5K21 at 103 4% capacity (1.033,76 kW) Orverall Dimensions [WxLxH] 2388 mmx 6401 mon x 3632 mm
Product e bs CTI certified for water, progylene ghycol o ethylene ghyol as process fluld. Selection Is rated In 2. |J Operating Weight 12143kg
accordance with CTi $tandard 201 RS. . ] Shipping Wei 7738
Product line is Eurovent {ECC) certified, Selection i rated in accordance with TCR ECP-04 pping Weight EE L
Heaviest Section 6.380kg
Physical Data Per Unit |BC Design Capability
Overall Dimenaions [WidaH|: 2.38Emwm x & 401mm x 4.032mm 18C Standard Structural Design
Dperating Wesght: 14,863 kg 1.0 Impartance Factor Specifued
Shipping Wisight 8974 kg Sismic(5es) upto LEE =0
r‘:\lv;:sectm- H":g&kﬁ, seletied Wind LoaiP]: upto 13.79 kP Numiber of Fans
F:n :o::r Data Per Unit 5 Pump Motor Data per Unit .\'an'g}*]a'.e
e o Fas: H Toolhumgs L ern 2 of Fan motors 2 Power [40073/50) 55K
s . . Nameplate Power [400/3/54): 5, ¥ pamp motor
TorCommecind Numgare o0 kb per o Oesgn Amps: 104 A Per Motor Nameplate Power (00/350)  1100kW per motor Design Amps 114 Amps per Mator
P, 30,00 kW *Design ames could vary
Typical Nameplate FLA: 27,9 Amps Per Motor Total carmected
*Hameplate FLA could vary Nameplate Power 2200kW
- ., . Typical Nameplate FLA 21,7 Amps per Motor
elolllﬁon Additional Details Per Unit - -
s Air Flow: B mifs
Coil Volume: 11272 L per unit
Coil Design Pressure: 10 Bar 4T m3js
Fiser Fipe Diameter 1524 mm Coil Vahame 12962 L peruit
Hydraulic Data Do Eresmrs 1?‘”’
Riser Pipe Diameter 1524 mm
Spray Water Flow: BGLPS b
Pressure Drop Through Coi: 10,1 kPa
Evaporated Waber Rate: D34LPS
Spray Water Flow 661ps
Pressure Drop Through Coil 675kPa
Evaporated Water Rate 0341ps

Comparing a third-part certified unit with a non-certified unit can be very challenging when
dealing with closed circuit coolers because it is not always easy to identify the differences.



THIRD-PART CERTIFICATION OVER-ESTIMATED CAPACITY
(1) ATWB 8-5K21 e :

781ps 4781ps 1000KW

Product Description

Het Bttt Dicharge A

Fluid Water  Water 860,010 kealfhr

The ATWE is a prime-surface 4 il incuit cosker, € ™= Intermal Tube 4
Enhancement, designed around EVAPCO'S induced draf Advinced Technology (AT) towser, The ATWE - A = = 0
M bt st o sog comlig while 230 iy cooling [Entering Fluid Temp 3BOC 350°%C 22752 Tons
capacity at reduced loads. This & net true for mast K in Leaving Fluid Temp 00C 300°C
The ATWE s v peoduct, devigned for al to be pe e
Trom outside the unit. 3505 250°C
Selection Criteria Total Each Unit. Required Capacity

Pl 4IRS 4TELPS 1.:000,00 kv

Fhid: Water Water B60.010 keal/be

Entering Flaid Temp: wmoc woC 221,52 Tons.

Leaving Fluid Temp: oc 00C

Entering Wt Bulb: 300 [0C Entering Dry Bulb T

Switchaver: e

Unit Selected
One{1) EVAPCO ATWB 8-5K21 at 103,4% capacity (1.033,76 kW)

Product line is CTI certified for water, progylene ghycol or ethylene glycol as process fluid. Selection is rated in
accordance with CTI Standard 201 RS.
Product line i4 Burgvent (ECC) certified. Selection & rated in accordance with TCR ECP-04

(Overall Dimensions [WxLxH] 2388 mmx 6.401 mm x 3632 mm

~— - -25% Weight

Heariest Section 6380kg

Physical Data Per Unit IBC Design Capability
Owerall Dimensions [WilsH|: 2.388mm % & 401mm x 4.032mm 1BC Standard Structural Design
Operatirg Wesght: 14855 kg 1.0 Importance Fattor Specified . it P
Shipping Weight: 9974 kg SesmiciSes) upto LEE Ifh=0 an vt LA
:i:\lmlc,kum- H“:gﬂ:‘ fons setected Wind LoactP): upta 13.79kPa Mumber o Fanis 2 N of Py 1
Fan Mo;or Data Per Unit Pump Motor Data per Unit Nameplate
Sumosca et : L : of Fan motors 2 Power [400/3/50] 554
3 r " Nameplate i ): 5. ot
N Loy Qooa(e TSR Pechion Devgn Amps 134 Aomps o Motor Mameplate Power (0350 11.00kW per motor Design Amps 11,4 Amps per Mator
iy 30,00 kW *Dasign amgs coeld vary
Typical Mameplate FLA: 27,9 Amps Per Matar Total connected
*Hamepdate FLA could vary Nameplate Power 2200kW
T 3 g Typical Nameplate FLA 217 Amps per Mator
E‘“Iu“% Additional Details Per Unit ; o
5 Al Flow: ams
A - Col Viume: 21272 L per unit ks
(pil I:e_s'@ _Pfessure: 10 Bar | Air Flow 7 m3s
Hiser ipe Diameter: 1524 mm (Coil Volume 12962 L perunit

(Coil Design Pressure 10bar 4

Hydraulic Data "
Riser Pipe Diameter 1524 mm

Spray Water Flow:
Pressure Drap Through Coi: 10,1 kPa
Evapoeated Water Rate: 034LPS

Spray Water Flow
Fressure Drop Through Codl
[Evaporated Water Rate 034lps

As a rule of thumb, be aware that the “core” of the heat transfer is the coil in a closed circuit
cooler/condenser and the fill in an open cooling tower.

When possible, asking the volume of the heat transfer media gives an indication of the size
of the heat transfer media.

Furthermore, other parameters that impact on the performances are:
a) height

b) installed fan power

c) weight

d) pressure drop [only for closed circuit coolers]

In this case there can be high degree of confidence on the differences between the two units in
terms of thermal performance because of the clear declaration on the datasheet of

a) heat transfer media size, b) height, c) installed fan power, d) weight and e) pressure drop.



THIRD-PART CERTIFICATION OVER ESTIMATED CAPACITY

L 0293990441
(1) ATWB 8-5K21 8 scasiodiGnaeo s

Product Description 'J'?-SJP’ 1000Ew
The ATWR Internal Tube g Flui Water 860010 kealf
Enhancament. Sesigned aro«md mvcm nduced dral MNWQG re(n»olm (AT) towser, The ATWE - - =
kst offees the meat box sipe configu v while alsa pr B0 227,52 Tons
capacty at reduced loads, This s ot rue for mast evaporative losed cecuit coalers in the ndistry! 300°C
The ATWE is a maintenance friendly product, designed for all routine maintenance 1o be performed =
from outside the unit 50°C

Selection Criteria Total Each Unit Required Capacity

Flow: 4IRS 4TELPS 1,000,00 kW

Phaid: Water Water BE0.010 kealfbe

Entering Flaid Temp: wmoc 3BocC 227,52 Tons

Leaving Fluid Temp: o 00¢

Entering Wt Bulb: 3m0c 50C Entering Ory Bulb

Switchaver: T

Unit Selected

Oneqllswwcu ATWE B-5K21 at 103,4% capacity (1.033,76 kW) s [ s e T
water, progylene ghycol or ethylene ghycol as process fluld. Selection Is rated in _JJ i
xmd-mmhmymmm e
Product fime is Eurovent {ECC) certified. Selection i rated in sccordance with TCR ECP-04 J
Physical Data Per Unit IBC Design Capability
Oweral Demensions [WilsH]: 2.388mm x 6. 401mm x 4.032mm 1BC Standard Structural Design
Operaking Wesght: 14.855 kg L0 importance Fart _
Shipping Weight: 9074 kg Seismic{5os): uptodEgahe0 i) £
!‘:i!\l';'\:ll,ﬁ(lm' H"zg!::f — Wind Load(P): upto 13.79kP Number of Fans 3 Neoi P 1
Fan Mo;or Data Per Unit Pump Motor Data per Unn Nameplate
bl : T — mw ¢ of Fanmotors 2 Powwer [40073/50] 554
N P (400/3/500: 15,00 KW Per M, Nl"‘"‘!‘* 'ower | I: per pamp mator 5 = .
véf!f?&‘ﬁ«?.ﬂwm e Depranes | e Numeplae Power (00350)  1L00KW pes otos Design Amps 114 Amps per Mator
'vmalmmrnb-e FLA: 219 Amps Per Motor Total cormected
*Nameplate FLA could vary Nameplate Power 2200 kW
o i 0 Typical Nameplate FLA 217 Amps per Motor
UD'UNO;, Additional Details Per Unit s o
Air Flow: 48 mifs z
Coill Veluene: L1272 Lper unlt e
Coil Design Pressure: 10Bar i ] 47 m3s
Riser Pipe Diameter: 1524 mm 1.296,2 L perunit
: 10bar
Hydraulic Data o
24,3 m
Spray Water Flow:
Pressure Drop Through Col: 101k -
Eaporated Water Rate: 0MLFS OIIIV 60% of coil

661ps
Preseure Drop Thoougn Coll 67517 olume

Evaporated Water Rate 03d1ps

The safety margin given by CTI-Eurovent certification is easily verified with a direct
comparison of constructive parameters of the two units on the two sides of the datasheet.

In particular we see that the unit on the right side has only 60% coil volume with respect to
the unit on the left side and lower weight, height, electrical installed power and pressure
drop.

According to the constructive parameters in the table, the real thermal capacity of the model
on the right side should be about 80% that of the certified unit.

What happens to the process?
At nominal conditions the process outlet temperature is 30,5 °C.

20% of missing capacity means that the desired setpoint temperature of 30 °C is not reached
for wet bulbs below than 23,7 °C.

Assuming Milano Linate as installation site, based on the weather data on https://ashrae-
meteo.info/v2.0/ this means that for the unit on the right side of the table the desired setpoint
temperature is not achieved for 175,2 hours/year.




THIRD-PART CERTIFICATION

Product Description

. 0293500441
[yt ——

(1) ATWB 8-5K21

The ATWE is & prime-surisce steel call anly coned cie
i EVAPCO'S.

et Saroted Bachucge

cuit cocker, fedcuring CrosCocl™ Intarmal Tube

bt DTS the Mt b, Sise CEafgurations in The industry whilk alsa providisg nominal dry cooling

Technalogy |AT) towsr, The ATWE

capacity at reduced loads. This i ot true for most

it coolers.

The ATWE is W B
from outside the unit

Selection Criteria

, designed for

Each Unit

1o'be per

Required Capacity

Flow: ATALPE 478 1.000,00 kW
P Water Waser 850010 kealfve
Entering Fhuid Temp: 380 3m0c 227,52 Tons
Leaving Fluid Temp: 30,0¢ 300¢

Entering Wet Bulb:

Unit Selected

Entering Dry Bulb

Switchaver: s

One{1) EVAPCO ATWE 8-5K21 at 103,4% capacity (1.033,76 kW’

Product line is CTI progyl

accordance with CT Standard 201 RS,
Product lime is Euravent [ECC) certified. Selection i

Physical Data Per Unit

rated in accordance with TER ECP-04

1BC Design Capability

1BC Sandard Structural Design

‘Oweral Dameraions [WdaH]
Operating Wesght 14855 kg 1.0 impartance Factor Specified
ing Welght: 9974 kg Seismic(ses); upta L UM =0
Heaviest Section. B6T0 kg Wind LoadiP] up ta 13.79kPa
Las i wary depens selected

Pump Motor Data per u.m

Number of Fans: Fl

2
15,00 kW Par Motor

No.of Pumps:

[40073/50]: ss-:ww
Deugn Amps: 1,4 Aemges Fer Motor

OVER-ESTIMATED CAPACITY

tal  EachUnit Required Capac
Flow 478lps 4781ps 1000kW
Flusd Water Water  860.000kealhr
Entering Fluid Temp 3/0C 3BP°C 227,52 Tons
Leaving Fluid Temp 300°C 300°C
Entering Wet Bult: BOC BOC

o
[Shipping Weight
[Heaviest Section

| of Fan motors

[Total connected

[Overall Dimensions [Wx L x H]

[Nameplate Power (400/3/50)

2388 mm x 6401 mm x 3.632 mm
ikg
7738kg
6380kg

55kW
11,00 kW per motos

2200 kW

11,4 Amps per Motor

Yo Comag 30,00 kW *Design ames cold vary
Typical Hameglate LA 279 Amps Per Motor
Harmeplat s ey
g-lOiUhOn

"'.f“’
L
&

What if the comparison is not so clear?

The real challenge about the comparison of two different solutions is that sometimes is not very easy

[ ameplate Power
Typical Nameplate FLA

jAir

Cotl Volume

Codl Design Pressure
Riser Pipe Diameter

[Spray Water Flow
[Pressure Drop Through Coil
Evaparated Water Rate

217 Amps per Motor

4 m3fs
12962 L per unit
10bar

1524 mun

66lps
678kPa
03lps

to catch the differences on the performance parameters declared.

Even if the datasheet doesn’t include all the parameters indicated or even if one of those information is
not correct, the strength of the CTI-Eurovent certification is not on the entity of the numbers declared

themselves, but on the reliability of the numbers declared.

If the customer is doubtful about the performance declared, if he wants to be sure of the equipment in
their plant, the certification entities CTI and Eurovent give the possibility to the customer to re-verify

the thermal performances of the units according to the ongoing protocol.

And If the thermal performances certified are not satisfied the customer has the right to be refunded

for the deficiency.

That’s the second strength point of the marks below, reliability.
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Impact of certification on Key Performance Indicators of evaporative
cooling technologies

Impact of certification on KPI

EUROVENT
#JJCERTIFIED
PERFORMANCE
AR
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Key Performance Indicators of a cooling tower are 1) Capacity (Thermal Performance); 2)
Energy consumption; 3) Sound emissions and 4) Water consumption.

3.1) Thermal performances

Chapter 2 on “Third part certification vs manufacturer guaranteed performance” already
sums up well the impact of CTI-Eurovent certification on thermal performances.

To stress again the concepts note that the following equivalence is valid:

Third part certification = Manufacturer forced to declare the correct capacity = safer product
for the final user = no need to over-size the equipment since under-sizing the unit is forbidden
by the third part entity = setpoint temperature always achieved.




3.2) Energy consumption

If a customer has a long-term vision of his plant he should consider that in most cases energy
costs are higher than the costs of the initial investment itself.

If we take into account again the comparison of the two models in the table above, through
our newer Energy and Water Analysis tool we have been able to estimate that energy
consumption is much lower for the certified unit.

(1) ATWB 8-5K21 VS OTHER MANUFACTURER
Monthly Fan Energy Consumption [KWh]
3500
3000
2500
2000
1500
1000 I I | I
500
n.l.lnllllll ol o
1 2 3 4 5 6 7 8 9 10 11 12
“\E“oluﬁon W Evapco B Other

X
v

As a general rule note that for units operated under variable frequency drive, 20% of ratio on
thermal capacity is about 50% ratio on the energy consumption.

Please note that a huge difference in energy terms comes from a minor difference on setpoint
tempertatures, since you had only 0,5 °C temperature difference on the setpoint [30 °C
achieved by Certified unit, 30.5 °C achieved by non-certified unit].



3.3) Sound Emission

When sound is an issue (especially in urban applications) many solutions exists to limit noise
created by the unit.

Evapco features forced draft solutions with inlet and outlet attenuation systems and induced
draft solutions featuring mostly sound attenuation solutions without loss of thermal capacity
(water silencers, super low sound fans, offset sound attenuation walls).

It must be underlined that CTI-Eurovent itself is a further warranty of the reduction of the
noise emission, because having an implicit safety factor on the thermal performances means
that in real conditions units are going to operate at lower fan speed.

(1) ATWB 8-5K21 OTHER MANUFACTURER

Model XXX
Motor  15KW
# Motors 2
peed  Full Speed 1 cell Da

MODEL: ATWS 8-5K21
MOTCR: 20 Hp (15 kW)

#MOTORS: 2
SPEED: 70%
SINGLE CELL DATA
SOUNDPRESSURELEVEL | [ ¢T 630z 7 al W # B a B A o 7 103
End Mir, Side End Opp. Mir. Side Top SOUND 125hz 7 7 - - 7 1 M 7 ] 7 103
326 S0% |320% S0R | 320 S0R | 328  S0h | 320% S0k power [-° ! ! I — ! ! i J
250 hz. 74 7 75 72 74 71 74 71 78] 75 104
BAND | (10m) (15m) | (10m) (15m) | (10m) (15m) | (10Om) (15m) (1Om) (15m) ever [
500 he. 66 [ 68} [ [ 62 [ 62 73] 71 98
63Hz | 86 64 | 67 65 | 66 64 | 665 64 | 66 64 % -
125HZ | 66 63 | 67 64 | 66 63 | & 63 | &7 &3 35 LkHz 62 E I - L o1
250HZ | 66 63 | 68 65 | 66 63 | 66 63 | 70 67 % 2Kz 57 I T . D Y Y 5
500Hz | 59 55 | 61 57 | 59 55 | 58 55 | 66 64 91 - - . _
TkMZ | S9 55 | €0 56 | 59 55 | & 56 | &1 58 88 41Hz 55 s s s s osm| s om0 e | 84|
2kHZ | 54 50 | 5T 53 | 54 s | 57 55 | 5 56 84 . _ I I i N
4kHZ | 53 4 | 5 52 | 53 4 | 56 52 | % 55 84 8 kHz E EC T T B B S B B B 8
BKHZ | 54 43 | 55 51 | 54 49 | 55 51 | 57 54 83
4BA | B4 60 | 66 62 | 64 60 | 65 62 | 68 66 % Calc dba 89| e 7| e e @ w s | 7 100]

CERTIFIED UNIT

A / /j MORE OPERATING TIME AT REDUCED FAN SPEED = LESS NOISE



3.4) Water Consumption and possibility to achieve dry performances.

Evapco features fully evaporative to fully dry units.

For open circuit cooling towers there is no possibility to achieve water savings on the
evaporative part, but only on the blowdown of the unit.

For closed circuit coolers/condensers (from fully evaporative to fully dry) there are several
possibilities to achieve water savings. Water savings on evaporative part will automatically
bring water savings and also on the blowdown part through reduced consumption of
chemical products.

The Key Parameter Indicators of Water saving are the followings:

1) Dry Bulb Switch-Over for evaporative and hybrid coolers;
2) Percentage of dry load [specifically for eco-ATWB-H];

3) Depressed Dry Bulb for Adiabatic coolers;

4) For dry coolers/condensers only dry mode exists.

WATER CONSUMPTION (}

(1) ATWB 8-5K21 OTHER MANUFACTURER

Entering Dry Bulb 03¢ Entering Dry Bulb

2 -16 C
Switchover: Switchover:

<(\;_w‘n.th‘c.,.,
. >

—



All of them are indicated at 100% thermal power on Evapco’s datasheet and the safety factor
implicit in the third-part certification process makes the possibility to achieve water savings
very interesting as well.

Evapco

Water consumption [m3/yr] | soo

2932 500
Other 400

Water Consumption [m3/yr] =0
3508 20 II II II I I
10
T Il .
1 2 3 4 5 & 7 8 9 10 11 12

B Evapco ™ Other

Water consumption [m3/yr]

[=]

[=]

[=]

As we can see after running a Water analysis according to our newest software of advanced
calculation, the water consumption of the unit not certified is 20% more than the Evapco’s
certified ATWB. Please note that ATWB is a unit with smooth coil with limited capacity of
working in dry mode. Only due to CTI-ECC certification of thermal performance it can
achieve 20% of water savings with respect to a not certified unit.

Conclusion

CTI-Eurovent certification not only assures thermal performance but also limits noise
pollution and promotes water and energy conservation, aligning with global sustainability
objectives.

In conclusion, CTI-Eurovent certification transcends mere compliance, embodying a
commitment to performance, efficiency, and sustainability in evaporative cooling
technologies. Its impact resonates throughout the industry, shaping standards, and driving
innovation towards a more resilient and resource-efficient future.
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