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CenTraVac™ Chillers with R-514A a TRANE
*  Non-ODS (Ozone Depletion Substance)

*  Ultra-low GWP (Global Warming Potential): < 2

*  Short atmospheric life: 22 Days

*  Low operation pressure (Low leakage rates)

*  High operating efficiency

*  Low Compressor Speed ( <4,000 rpm, Low noise)
*  Semi-Hermetic Motor Layout

*  Permanent Magnet Motor

*  Variable Speed Drive (VSD)

*  AdaptiSpeed™ Technology

¢ Falling Film Condenser

Technologies

Refrigerant Comparison

Table, Envirenenental attribates comparison of varfous refigerants

Type  Religerant obr o GWP i sper Atmospheric Lifetime *
P R-11 10 750 16,425 Days
R-12 1.0 10,900 26,500 Darys
. R 043 1510 3.380 Days
TG Rin 0.02 7 474 Days
HFC R-134a 0.000. Non-ODS* 1300 1,891 Davs
R-410A 0.000. Non-ODS 1920 6.208 Days
R-123324(E) 0.000. Nou-ODS 1 26 Dis
HFO  R-SI3A 0.000. Non-ODS 3 2,154 Das

 R-514A 0000 Non-ODS - 178 22 Days.
* The Atmospheric hfetmze 5 the tune of a greenhouse gas remain in the atmospbere. 1t i defined a5 the
burden divided by the mean global sk for a gas m steady state. A shont atmospheric hife assures the
refrigeeants will pot stay long in the atmosphere and move to stratasphernic
* Non-ODS means not listed as Ozone Depletion Substance™)

Source: Ho. P.L., Ultra-low GWP Alternatives to HFC Refrigerants: Safety Analysis, The 8" Tropical and Subtropical Green Building Council Alliance
Conference & The 9% Cross-Strait Green Building Technology Development Forum, 16 to 18 Nov. 2018. Hong Kong, China.

Refrigerant Comparison

Tolde. The comparison between old and new refrigerams

Relrsgersat Namw LS R 12 5144 R-120:4E) Remarks
(HFC) (HCFC) (HEQ) | {HFO)
Orone Dapleting (ODS1 ~ Neo Yor No No US-E24
Global Warming (GWP3 1300 7 LTS 1 Pablished
_Almdpbecic Lifotice A900 Days 475 Dy 22 Dave 26 Daye Peblished
Flamunablny Claza | Clam t Class | Claw 1 ASHRAE 34
(Now (Now- (Non- (Non-
11 o 1 oy 1 ) 1 ey
Tonscity Neither Neithet Nueither ASHRAE 34
Presveresywonm Nedizmpresvae  Lowgressun | L Lo peressurn Actudd
Refrigerant Effichency (X 893 (X3 Pablished
Operating peesiure L24 paig (High) 6 poig(Hagh) - 13 peig (Fligh) Actusl
_QLeakage Foteatiah ____33psig(Low)  -9paig(low) | & 2| Splglos)
Phase out ' Sown schadil  Yos Yeu No No Kegall Amendment
Caliform ERPA
Exvironmet and
Chmate Change Canada

Source: Ho. P.L., Ultra-low GWP Alternatives to HFC Refrigerants: Safety Analysis, The 8t Tropical and Subtropical Green Building Council Alliance
Conference & The 9" Cross-Strait Green Building Technology Development Forum, 16 to 18 Nov. 2018. Hong Kong, China.
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TRANE Trace 700

LEED Approved Energy Simulation Software
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Chiller data

TRANE Trace 3D Plus

Trace 700 Simulation — Approach 1 9 TRANE

Trace 700 Simulation — Approach 2 9 TRANE

Simulation Results
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TRANE Trace 700

Simulation Results
LEED Approved Energy Simulation Software
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Chiller data

TRANE Trace 3D Plus 6

Energy Solution
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Application — Club House 9 TRANE

Building A
Location: Causeway Bay, Hong Kong

5 «  Type: Club House
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Water-cooled Centrifugal Chiller

o

CVHF410-080L-080L
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Building A — Chiller Plant Layout
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Figure. Simply chiller schematic diagram

Building A — Chiller Description
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Chiller Description

Chiller No. & Model Refrigerant Capacity (RTon)

Type

CH-1-2 R-134a 350

Constant Speed Drive (CSD)
water-cooled screw

CH-3 R-134a 400

CSD water-cooled centrifugal

CSD water-cooled centrifugal

WHA (CVHF410-080L-080L) R-514A 400

Model [cor [BEC 2015

[ Efficiency |

| CH-4 (CVHF410-080L-080L) [6.15 [5.70

| Better 7.90% |

1) Design COP compared with Min. COP at 100% load requirement in BEC.
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Building A — Cooling Load Profile
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Building A — Results
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Nonthly Ensrgy Use Comgarison
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Annual Energy Saving (%) | Annual Cost Saving (HK$)
[

| Simply Payback (year) |

[ 31.27% 731,351

5.9 |12
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Application — University
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Building B — Chiller Replacement
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AI- _ Before Replacement
o CH-1 Chiller No. Capacity (RTon) Type of Drive
Building B L CH-1 1200

* Location: New Territory, Hong Kong ~ CH2 CH-2-4 1000 csb

*  Type: University 1 CH-5-7 1200
i e CH-8-9 1000
1
= cha After Replacement

Chiller No. & Model

Capacity (RTon)

Type of Drive

F= chs CH-1 1200
' ‘ CH-2-4 1000
—— @ CH-5 1200
csD

L_ #cwe (CVHG1100-142E-210L) 1200
L4 CH7
X Cht 1200

Water-cooled Centrifugal Chiller

[~ ous [_cHs89 1000
1
CVHG1100-142E-210L G Model [cop [BEC 2015 [ Efficiency |
\ | CH-6 (CVHG1100-142E-210L) [ 6.20 [5.80 | Better 6.9% |

Figure. Simply chiller schematic diagram
1) Design COP compared with Min. COP at 100% load requirement in BEC.
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Building B — Cooling Load Profile Building B — Results
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15 [ 8.87% 1,241,359 [ 4.4 |16
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e TRANE Application — Shopping Mall .& TRANF
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Building C
* Location: New Territory, Hong Kong
¢ Type: Shopping Mall

Re-Engineering
and Optimization

Water-cooled Centrifugal Chiller

- o
CVHG1100-1421L-1421
CVHF485-050L-080L

(Re-Engineering for Chiller Plant)

18
Building C — Chiller Replacement & TRANE Building C — Cooling Load Profile & TRANE
A Before Replaceme 3000
_:'__ @ Chiller No. Capacity (RTon) Type of Drive w= Houry Cooling Load *—Monthly Average
L CH-1-3 900
| —— CcH2 CH-4-6 500 csD - 2500
j CH-7-9 250 §
—:— @ After Replacement g 2000 \
[~ cHa Chiller No. & Model Capacity (RTon) Type of Drive § {
\ CH-1 (CVHG1100-142L-142L) 1200 CSD - |
= @ Ch-2 900 CsD 2 1500 |
CH-3 (CVHG1100-142L-142L) 1200 csD g [i 1y |
b= cne CH-4 500 csD 0 o \"\-l
\ CH-5 (CVHF485-050L-080L) 500 Variable Speed (VSD) 1000
= cHT CH-6 500 Ccsb [
I [_cH79 250 ) |} 4| 14
[~ cHs opP 500 HEHEE
1 :
= =G Model COP BEC 2015 | Efficiency “ ! ‘I
CH-1 (CVHG1100-142L-142L) 6.39 5.80 Better 10.17% o M i 1l LS
Y CH-3,5 (CVHF485-050L-080L) 6.32 5.50 Better 14.90% Jan Feb Mar Agr May Jun Jul Aug Seép Oct
Figure. Simply chiller schematic diagram 19 20
1) Design COP compared with Min. COP at 100% load requirement in BEC.
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Building C — Results e TRANE Results Summary e TRANE
Manthly Energy Use Comparison Annual Energy Saving 31.27% 8.87% 18.68%
100 Electricity Consumption (kWh) 664,865 1,128,508 1,044,450
O ] » Atw Tagacerser
19 Reducing CO, (kg/year) 465,400 790,000 731, 100
18.68%
Sa00 Equivalent of Trees 20,235 = 1 Victoria Park 34,348 = 1.7 Victoria Park 31,788 = 1.6 Victoria Park
3
=13
4
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- 1l '
(5] .
n Feb N Ap Wy Um M My 5w Ou v D °
Annual Energy Saving (%) | Annual Cost Saving (HK$) | =
\ 18.68% \ 1,090,252 | 21 s 22
Green Payback e TRANE Digitization of MEP e TRANE
BEC COP Better COP
Original Project Cost Go Greener
_ _Total Project Cost Additional Cost for “Go Greener”
Payback = —nnyal Savinggec Green Payback= Annual Savinggreen
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Email : kim-tang.cheuk@jec.com
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