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Ecoline

Solar Thermal Air Conditioning

“Global warming and rising temperature is another issue that
we must grapple with. This is compounded by the Urban
Heat Island (or UHI) effect. When temperature rises, we turn
up air-conditioners, which in-turn generate more heat in the
surrounding, resulting in a vicious cycle. Built-up areas such
as the CBD can be more than 3 degree Celsius hotter than
our parks.”

Grace Fu, Minister for Sustainability and the Environment.
Joint segment on Sustainability at MSE's COS Debates
2021

Source: https://www.greenplan.gov.sg/resource-room/2021-03-04-mse
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Typical Office Building Energy Usages

Aircon: Cooler indoors, Hotter outdoors

Others
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Transport
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Electricity Consumption By Sector

Others

Lifts & Escalators 5%
10%

Ventilation
10%

Cooling
Lighting 60%

15%

Source: https://www.bca.gov.sg/greenmark/others/SLE_Tech_Roadmap.pdf
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s Jrban Heat Island (UHI) Effect

Singapore getting hotter, faster

Average temperature anomalies since 1948 (°C)

Comfort Performance 2—
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Source: Meteorological Service Singapore (%) Based on climate station TODAY

Singapore Mean surface air temperature has risen by an

Heat Related average of 0.25°C per decade between 1948 and today. The
Fatalities upward trend is approximately double the trend in global

temperatures, which occurred at a rate of 0.12°C per

decade from 1951-2012.

Meteorological Services Singapore

Extreme
Rainfall
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Ecoline

Solar Thermal Air Conditioning

Conventional Air Conditioning System

18°%¢ 50°c

Compressor

llo |

Condenser Coil

Outdoor

Evaporator Coil

Metering Device

LEGENDS: H
=gy Hot Refrigerant Flow

Cold Refrigerant Flow

o Compressor is used to superheat and raise the refrigerant pressure -
using more than 90% of aircon electricity

@ Waste Condenser heat is constantly rejected to the environment —
contributing to the Urban Heat Island (UHI) effect.

Solar Thermal Working Principle

Ecoline Solar. Thermal Air Conditioning System

Ecoline Thermal
Collector

=

Indoor

Outdoor

|

Evaporator Coil

Compressor

Cold Air

Metering Device

Condenser Coil

LEGENDS: H
=_— Hot Refrigerant Flow
= Cold Refrigerant Flow

@ The resultant pre-heat process leads to a lighter compressor
workload, delivering energy savings by as much as 30-55%.

@ The removal of heat waste as a by-product lowers ambient
temperature by 3-4°C, thus reducing Urban Heat Island Effect
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taolne = Research & Innovation

* QOutdoor Cooling
Technology

« Coating
Technology

 Proprietary
Thermal-Solar
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toolne == Products

Wall Mounted Ceiling Cassette Ceiling Floor Ducted
N '
L A2 | /
Multi Split Floor Standing VRF
— =
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= lechnology Comparison

.

Ecoline Solar Unitary
Solar Thermal Air Conditioning Panel Ai r-con

Type | Thermal Solar Hybrid

Technology | Thermal

ROI | ~2 years
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UAE — Retail
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Ecoline

Solar Thermal Air Conditioning

SINGAPORE

cia  NUS engineers invent hybrid air-conditioner that reduces electricity consumption

Singapore

NUS engineers invent hybrid air-
conditioner that reduces electricity
consumption

SINGAPORE: A team of researchers from the National University of Singapore (NUS)

has invented hybrid air-conditioners that reduce electricity consumption.

‘T'he technology uses solar heat as an energy source, increasing the efficiency of the
hybrid air-con as the weather gets hotter, NUS said

The team, from the Department of Mechanical Engineering at the NUS Eaculty of
Enginecring, worked with industry collaborator Ecoline Solar to develop the "next
generation of hybrid solar - thermal air-conditioners" to reduce energy consumption

and carbon footprint.

Companies such as NCS, Starhub and Singtel have recently installed the cooling
systems in their buildings.

Source: https://www.channelnewsasia.com/news/singapore/nus-engineers-invent-
air-con-reduce-electricity-12731506

Awards & Recognitions

ASEAN Outstanding Engineering Achievement Award 2019

IES Prestigious Engineering Achievement Award 2019
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EoggflﬁAirConditioning S u m m a ry

« Hybrid solar-thermal air-conditioning system

* Harnesses ambient heat

* Reduces energy consumption and carbon footprint

« Saves 30% ~ 55% of Electricity Bill

* Eases the electrical load of equipment by up to 55%
* Lowers cost of maintenance. Extends equipment lifespan
* ROI ~ 2 Years

* Reduces outdoor temperature. Increases outdoor thermal comfort
* Only Aircon Manufacturer that focuses on reducing HEAT WASTE with the
3Rs of Sustainability :
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Ecoline

Solar Thermal Air Conditioning

Case Studies

Private & Confidential
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ol eee NTU Hall 4
Solar Thermal Air Conditioning a

WARDS PLATINUM

GREEN MARK AWARD FOR BUILDINGS

Test Result Summary

» Estimate energy savings : 105,801.91kWh/year

» Use of solar thermal air—-con with COP > 6

HALL OF RESIDENCE 4 « 30 ~ 35% Aircon Energy Savings

=
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e ©aVINgS & RO

Eg: Server Room

36K BTU Single Split Ecoline ___ Inverter Brand Difference
Cost $5738 $4860 $878
kWh (day) 1.89 2.7 -0.81
Savings (1yr) ($525)

Savings (5yrs) ($2624)

ROI 20.07 months

Cost (less savings after 5yrs) $3114 $4860 36%

Note: Savings is calculated is based on usage of 12 hours/day over 30 days at a rate of $0.15 per kWh

30-40% energy savings with ROI of upto 2 years or less

Private & Confidential
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Ecoline

Solar Thermal Air Conditioning

Customer Testimonial

Private & Confidential
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o == Mt Alvernia Hospital

2INMOUNT
ALVERNIA

& HOSPITAL
H

September 23, 2016

Attention : Mr Colin Chia

Letter of Recommendation System- we had prior to the instal'ation taken measurements Of the power
e consumption of the previous system (which was a well known Japanese
¢ installed several Therm-Aire 24K B’ all Mounted System in our . ~
hospital in early 2016 and would like to put on record that we are inverter brand) and are p]eased to note that the expected savings of more
\

impressed with the performance of the Therm-Aire Solar Air-Conditioning

System. We had prior to the installation taken measurements of the power than 30°/° with Therm-Ai re systems were achieved'

consumption of the previous system (which was a well known Japanese
inverter brand) and are pleased to note that the expected savings of more
than 30% with Therm-Aire systems were achieved. i

It is with pleasure that we recommend Therm-Aire for the energy savings
s sna afote selatinh for fhe A Emaiiimise S maae: and as a green solution for the Air-Conditioning requirements.
We expect our vendors to be reliable and we expect high standard in their -

2
equipment and service and are very happy with the service of Ecoline Solar _

It is with pleasure that we recommend Therm-Aire for the energy savings

- OSPITAL
L ERNIA HOSPLLAS

“Julius kuh‘.l_\]unu\mi

Senior Engineer

Facilities Management Dept.
Mount Alvernia Hospital
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s lsiar The performance in terms of energy efficiency results was better than projected.
AT PROROSED HOTEL DAWEL DANSL The rooms are consistently cool and | am extremely pleased with the results. | will
A tho insiallaion of 8 unts o 18,000 BTU wall mouni Therm-Alre Sl Hybrid not hesitate to recommend Therm-Aire Solar Hybrid AC system to our associates

o 488 R B i and friends for the interest of saving the environment with this revolutionary hybrid
e g system

The performance in terms of energy efficiency results was better than projected.
The rooms are consistently cool and | am extremely pleased with the results. 1 will
not hesitate to recommend Therm-Aire Solar Hybrid AQ system to our associates

and friends for the interest of saving the with this ! y hybrid
system
You
' 4
,-/ O Py
Richard Kot



Ecoline
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Solar Thermal Air Conditioning I e I IZ I I Ote I

BEY“NDGREEN Proof of Concept

N Ener gy Innovations Inc. L
Asubsidary of Beyond hnovations Inc. Data Monitoring

| Client Project

| Feliz Hotel

Competitor

Unit Location

Equipment Used

Unit Location

POC Findings

POC Findings

B0:20% reduction of electrical consumption compared to existing General Electric
Brand Basic Type unit.

to existing General Electric

Inclusive Data

Validation Method

Project Manager

Mary Jane Bascos

Beyond Green Energy Innovations

Signature Date

Client Name

Felipe M. Bayno, Jr.
Elizalde Holdings Corporation

Signature Date

Private & Confidentia




Ecoline

Solar Thermal Air Conditioning

BEYONDGREEN

Proof of Concept Acceptance

N £ rer gy Innovations Inc.
A subsidiory of Beyond innovetsons. Inc.

Client Project

Solution Delivered

POC Settings

Acceptlance Criteria

POC Findings

Astoria Hotels and Resorts - Astoria Plaza: Security Room

Se s
Blower Speed

Savings vs Iny
age Off-coil Tem,

Average Room Temp: 25.24°C

Mitsubishi 1.5HP WM:
* Ambient Temperature: 34.89°C
* Averge KwH: 1.82
* Average Off-coil: 13.10°C
* Average Room Temp: 25.56°C

Validation Method

Project Manager

Signature Date

Astoria Hotel an

d Resorts

4 times daily
Temperature was measur in 5 points to der
«  Offi-Coil Temperature was measured with probes 1

s Roos e Room Average

Evaporator

| Fluke® Energy logger was used to monitor electrical consumption

Client Name

Signature Date

23 May 2018

gineering
Astoria Hotels and Resorts - Astoria Plaza

POC Findings

Therm-Aire 1TTR WM:

Ambient Temperature: 35.00°C
Averge KwH: 0.93

Average Off-coil: 13.27°C
Average Room Temp: 25.24°C

Mitsubishi 1.5HP WM
Ambient Temperature: 34.89°C
Averge KwH: 1.92

Average Off-coil: 13.10°C
Average Room Temp: 25.56°C
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Therm-Aire Air Conditioning Systems installed end of Nov 2016

Savings
on
monthly bills

>40%

R P——

Bitling Period Bl Date Account Type Depouit

et et € gees Conaurmpion Trend Tote

r— Aho

A0

*Above from SP Bill
i

“With Therm-Aire Solar Hybrid Air Gk

Conditioning Systems ... e
- 200
I'm saving more than 40% on my 2
monthly SP bill” ‘

o0
-Mr T.K. Wong, Loyang View- =
L4

BCA Green Marks for Energy Efficiency Sp-ae Cwis don-87 P87

Certified Green Product of SGBC

(Singapore Green Building Council)
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taolne = Data Center Consultant

000 ==

——

With conclusive empirical tests, we have since recommended various clients including Data

Centre Providers, such as NCS Pte Ltd and 1-Net Singapore Pte Ltd and other commercial

We were introduced 10 [cobne S0ir Ple L1 during 2 business nefworking seeson in 3017

@ data centre industry 107 almost J) years faCilitieS

Being a Data Centre Professional and Consultant in t

whers me grovite dita Centre iInfrastructore & OPIFations mansgemest. dats centre esgn &
Dudd 203 CILE COPFE IR MINSFEMEAL, we Siw & 38 35 INOvalin® SN WA COVId Belp )
- Arigy Bed 0 #MTCMNC S I Dhe Cata Ceatre

WIS conclotive empirical tests. we Rave Lince recommerded varous clents inclading Osta
Cartre Proveders, swch a3 NCS Ple LS 3nd 1-Net Singapore Pre LId and other commarcial

lactiten.

Mesrmatile, we are aleo currently working s Ecciine Sclar Ple Lid on 8 Business partnership
’ » oo ]

Best Regards.

Worng Tew Associste Felow BCL CITBCMS), COMIT(S), CITIPM(S), Fellow

Menter Vasa Oirec

———r

- eriarce Warage . . “
*
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o Nergy & Facilities Manager

As a Sngapore Certified Energy Manager (SCEM), part of my job requires that | look for ensrgy efficent
equpment fof my company

| came across Ecoline Solar Pie Lid n my search | was very inferested in thew thermal hybeid aw condioning
technology for its potential in energy saving. As Highwary International has over 50 ACs in our buiidng, the
potential saving 15 sgnificant

We have instalied Therm-Axre ACs 10 compare 10 our exrsting ACs and found Therm-Axe 10 be more energy

efMaent
| highly 10 conmder Ecoline Solar's thermal hybnd AC technology.
by

“As a Singapore Certified Energy Manager (SCEM) part of
my job requires that | look for energy efficient equipment
for my company....I highly recommend companies and
organisations to consider Ecoline’s Solar Thermal Hybrid

AC technology.”

Steven Tan (SCEM 0634) / Energy and Facilities Manager
of Highway International
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Ecoline

Solar Thermal Air Conditioning

Tha

Reduce | Reuse | Recycle
, ‘Cooling with sustainable energy for a

iy

Greefg WB'Qd, /;j.‘: \

www.ecolinesolar.com.sg
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