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Energy-Efficient & Low-Carbon Heating and Cooling Solutions

The Great Green Transition 28 March 2025
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F: Transient Thermal
Temperature

Type: Tempersture
Unit: °C

Time: 66400

6/5/2012 10:07 AM

56.22 Max
52,756
49.292
45.827
42,363
35,435
31.971
28.507
25.042 Min

2.272e+006

W

1.108e+006

-5.617e+004



Heat Recovery Water Heater
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Heat Recovery Water Heater
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PACMAN: AloT Solutions

W 83 General / Hilton dashboard ¢ <&

Hot Water System Temperature
Q Heatpump Inlet
48.1 c
)= Heatpump Siam Green Outlet
. 41.8°c
oo
Heatpump Energy Master Outlet
@ 40.4°c
g Hot Water Supply
46.1°c
Return From Booster
41.8°c
Return From Gravity
42.1c
Hot Water Tank
52 1e
cw
== 29.1°c
Ambient Environment
Temperature 25.7
£ 108 s n0n et o oD v o s v 2020 YERN I T e s et 2 Mmoo (2 0 €3 S
Humidity 80
T A A b A A et A pp o e TN L e T cccmees i naa IO A 1 0 D RIS 1
PM2.5 36
e R e T S ,_,‘rg¥'—~ﬁ~) e ——
co2 438
e T S T L A e 2 O Ay e SO
5 | e D v st e e 5T BT T I
Device status
Heatpump1 Energy master (upper right) STOP
Heatpump2 Energy master (lower right) STOP
Heatpump3 Energy master (upper left) RUNNING
Heatpump4 PAC HEATRALIZED STOP
Heatpump5 Siam green (right) STOP
Heatpump6 Siam green (left) RUNNING
Booster pump 1 0.500

oA b v A s Aot G b b Vo a0 0 | ot ]
Booster pump 2 STOP
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Hot water return pump RUNNING

i+ & | O Lastizhours v Q O

System1 Current

System1 Power Consumption Power consumption1 Total

Unit kWh1 Accumulated

8.33 mwn

System2 Current System2 Power Consumption

Power consumption2 Total

6.13w

Unit kWh2 Accumulated

3.24mmn

CW Flowrate CW Flowrate

TODAY FLOW

0.574 m3/nr

MONTHLY FLOW

-

Hot water supply Flowrate

ACCUMULATED FLOW
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Customers

Hotel and resorts, residential,
food related Industry, housing
and condominium projects,
hospitals, offices, factory and
government building




PARK HYATT Maldives with PAC Solutions
CO, Reduction - 35,828.4 kgCO,e/year




HATYAI Hospital with PAC Frenergy
CO, Reduction - 6,493.35 kgCO,e/year




DCI with PAC Solutions
CO, Reduction - 75,478.35 kgCO,e/year




PAC MAN loT Energy monltormg and optimization
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Ambient Temp. i Coil Temp.

Water Inlet Temp. Water Outlet Temp. Hot Water Tank Temp.
Alarm 1 Alarm 2 Alarm 3 Alarm 4 Alarm 5

o) o) 0) 0) o)

Heat Pump Temperature Water Pump HeatPumpStatus
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Ba . Fan Motor 8
, } N I ul
Compressor 2 l ll ' |
I
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102 00:00 07/02 08:00 07/02 16:00 omm 00:00 07/03 08:00 07103 16:00
= Heat pump Status Last *: 0

4000°c

20,00 °C

07/0200:00 07/0206:00 07/0212:00 07/0218:00 07/0300:00 07/0306:00 07/0312:00 07/0318:00
= Ambient Temp. Last *: 26,00 °C == Coil Temp. Last *: 26.00 °C = Water Inlet Last *: 27.80 °C O F F
= Water Outlet Last *:50.93°C == Tank Temp. Last *: §3.20 °C

+ Heat Meter (Return Line)

Today Flow (Return Line) Monthly Flow (Return Line) 2 Diff Temp (Return Line) Flow Rate (Return Line)

3 6 { ; 5
M3/t
07/02 00:00 07/02 12:00 07/03 00:00 07/03 12:00 \
== Return line In-Out Diff. Temp Last *: -4.43 °C g |
os0an | \
Net Accumulate (Return Line) Energy Flow (Return Line) | ‘
3

s M - |||n|ln I M i l'iM M

== Flow Rate Last *: 0.00 M3/h

07/02 00:00 07/02 12:00 07/03 00:00 07/03 12:00 07/02 00:00 07/0212:00 07/03 00:00 07/03 12:00 NetEne gy Accimnusts (BetinLine)
== Net Accumlator (Return Line) Last *: 124311 m®

== Energy Flow (Return Line) Last *: 0.00 GJ/h

In-Out Temperature (Return Line)

5500 °C

50,00 °C

45.00°C

40.00 °C

35,00 °C a8

07/0200:00 07/0204:00 07/0208:00 07/0212:00 07/0216:00 07/0220:00 07/0300:00 07/0304:00 07/0308:00 07/0312:00 07/0316:00  07/03 20:00

== Inlet Temp. (Return Line) Last *:47.77 °C == Outlet Temp. (Return Line) Last *: 42.37 °C

07/02 00:00 07/02 12:00 07/03 00:00 07/03 12:00
== Net Energy Accumulator Last *: 150.78 GJ
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PAC Customers
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PAC Industrial Solutions

Decarbonization
Project
for

Industrial - regenerating energy




ENERGY EFFICIENCY SOLUTIONS PROVIDER
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PAC Industrial Solutions: High Temp Heat Pump

Tubular heat exchanger variant




PAC Industrial Solutions: Closed Cooling Tower

‘plosed -Circuit
_Cooling Tower

v

Process Fluids
Inlet (cool) Spray Water

Wet Deck Fills

Air Inlet Louver

Process Fluids § 3
Outlet (hot)

Circulating Pump

7
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e resesese
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Spray Water Basin

Hot Wet Air
Outlet




PAC Industrial Solutions: FRP Fan




Industrial Glass Factory
PAC AIR SOURCE HEAT PUMP WATER TEMP 80°C 140kW
CO, Reduction 108.9 TCO,e Payback Period 0.7 Year
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Food Factory
PAC HEAT RECOVERY FROM A/C WATER TEMP 60°C 80kW with PACMAN MONITORING

Confidential © 2024 PAC Corporation (Thailand) Co., Ltd. All rights reserved



Food Factory
PAC HEAT RECOVERY FROM A/C WATER TEMP 60°C 80kW with PACMAN MONITORING

_—
Gligo Energy Measurement Glico Energy Measurement v (D History-lastday|-07 G | / Editmode

Gligo Energy Measurement Glico Energy Measurement v (D History-lastday|-07 [ | / Edit mode

Glico Energy Measurement . Glico Energy Measurement

VRF 101 Current VRF 105 Current

VRF 101 Between Phase Voltage &2 VRF 103 Between Phase Voltage

PhaseC Total Phase A PhaseB PhaseC Total . o .
253A 7.6A 517A 545A 522A 5695A  5926A  5832A  17453A D U D

VRF 101 Active Power i VRF 103 Active Power VRF 105 Active Power — Heater Tank 21 Active Power

Hot Water System Temp. of Heater Tank 21 Hot Water System Temp. of VRF 101

\ Lavian / - a - ,
N N R Ty SRS (5 W —

2 AP PN gl ] e iy
1281 KW 1341k 13.24KW - WA v

o gl Ny
Water Flow Rate

Today Flow of Heater Monthly Flow of Net Accumulate of
Tank Side Heater Tank Side Heater Tank Side

3.41m?3

Today Flow of Heat Monthly Flow of Heat
Recovery Side recovery Side

36.06 m3

Active Power Heater Tank Active Power VRF 105

§ Tempersure Humidity
Last upaa k21 Side oasme

216me

—

I A e AP e
REfrig. Temp VRF 1... REfrig. Temp VRF 103 REfrig. Temp VRF ... Ambient B«
® Humidity

37.75%RH

68-c 36.5¢ 75.7 <

0.6kVA . 1293 kW 085kVA | ®Phaser
126 kVA o} ] 135kw B 0.79kvA
0.88 kVA Pt C 13.33kwW h 0.8kVA
274 kVA Total Phase 977kW ® Total Phase 245KVA
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Beverage Factory
PAC WATER SOURCE HEAT PUMP WATER TEMP 90°C 260kW
CO, Reduction 907.5 TCO,e Payback Period 1.36 Year
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ENERGY SAVING

uBauiiaunisldwdenulwihauasssuuilfuaimeluiasmuaudd dn A2 sgudne 2 nsdl

Asol 1: Air Condition vitvrusinAy Heat Pump Tag'laainididuain Heat Pump un2ha warlaiviisauanalaldeiiasiin

Air Condition Tdwasau'lwi

Heat Pump 2 unit Tdwa&snulvv

Tainaserulnilsrusiviiua

9.24

23.08 [ kWh ]

[ kWh ]

32.32 [kWh |

Asel 2: Air Condition vitulae'laisi Heat Pump 22e wazlad Electric Water Heater waaynsauaiululdsinevin

Air Condition Tdwa&enu'lvi

Electric Water Heater Tdfwasanuld

Taiwavonulnwilsruivuua

31.90 [kWh ]
15.24 [kWh]*
47.14 [ kWh |

* giwaeoru Iwihiilea Electric Water Heater = Awauiunaiusausi Heat Pump wae e’ ( eff. 100%)

gusalszudanaseruluidle’ = 14.83 [ kWh]
szaznaNdueias 20  hr./day dszudandonulwils = 296.56 [ kWh /day ]
sTEZRAGULATAS 300 dayfyear dsgufiandanulnils = 88,967.67 [ kWh/year]
Al = 5.00 [Baht/kWh]
Ausadsrudaattndl e = 1,482.79 [Baht/day ]
= 444,838.33 [ Baht/year]
YaFAINISAINUTASINTS = 720,195.60 [ Baht ]
wadszuida (Payback Period) = 1.62 [Year]
Energy Consumption [kWh] . . .
Energy Saving | Electricity Fee
. . nsel 1: A/C + Heat nsel 2: A/C + Electric [kWh] Saving [Baht]
Working Period
Pump Heater
Hour 32.32 47.14 14.83
Day 646.34 942.89 296.56 1,482.79
Year 193,900.72 282,868.39 88,967.67 444,838.33
CO; Emission Reducing
guflnisanfa CO, = 0447  [keg-CO,/kWh]

Ausaannisdany Ael CO, e

132.56 [keg-CO,/day]
39.77 [Ton-CO,/ year]




PAC Energy Saving Solutions For HOTEL & RESORT ' INDUSTRIAL = RESIDENTIAL
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Heat Recovery Water Heater
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Home > Case Studies

Fashioning Water
Heaters from Air
Conditioning Units

A company from Thailand is helping to reduce
heat emissions from air conditioning units by
using them to heat water for consumption.

Paradoxically, air conditioners
designed to cool ourselves emit a
significant amount of heat into the
environment.

Fashioning Water Heaters from Air C...

4

TECHSAUCE

Holon

RELATED ARTICLE

INDO PACIFIC

Atchara Poomee, the Founder of PAC Corporation,
together with her IP awards and products

“Is there a way to avoid heat emission or at
least make use of it?” was the question
Atchara Poomee often posed to herself

before creating her invention and forming

her own company, PAC Corporation

(Thailand). The Private
Financing
Adyvisory

“T ended up developing a product, a water
heater extension for air conditioning units,
the PAC Frenergy” explains Atchara.

Network (PFAN)

PFAN is a global network of climate and

clean energy financing experts, which offers
business coaching and investment facilitation
free of charge fo entrepreneurs developing
climate and clean energy projects in emerging
markets.

REEEP %

©PFAN

KIGALl #gmen_

%4Sida S UsAID

e
ku'n WG
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.

PAC Frenergy Heat Recovery Water Heater

— Y Y-

30 | REEEP ANNUAL

\ Dlona Gichoga, PFAN Advisor n Kemya, Managig Forner o Prvale Equ

34 | REEEP ANNUAL REPORT 2021

regen eral ng Energy

PAC named in most promising Climate
Tech companies in Indo-Pacific region

HolonlQ announced the highly anticipated Indo-Pacific
Climate Tech 100 in Singapore at the inagural IPEF
Clean Economy Investor Forum. PAC named in most

promising Climate Tech comp...

June 7, 2024 | By Techsauce Team
0

IPR News‘ |Climata Tech 100

PFAN in Practice

“Through PFAN's support in polishing our
business model, coaching and investor linkages,
Kuza has met and negotiated with different
investors. PFAN has supported us in every

step, increasing our project attractiveness fo
investors. We are greatly indebted to PFAN and
specifically thank Wilfred Mworia for going an
extra mile fo support us in every step of our

“Before PFAN, we didn't know how fo start
financing our idea or get funding from outside
Investors. The coaching session on finance and
how make a financial model and plan was the
most valuable for PAC in the PFAN process,
advising us on creating short and long term
plans and risk mitigation.”

Arehara Poomee o

“For every single female entrepreneur who is
successful, there are probably tens of others who
have not had a similar opportunity fo be able

fo exercise that entrepreneurship opportunity,
mainly because of some of these gender biases
that exist”




Global Cleantech Innovation Program : Awarcr Winner
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LIF - Technology Development
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PAC Partners and Supporters
Organizations that support the business development of PAC

PAC supports UN SDGs

Song NiA
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P
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Speaker in the topic of Women Entrepreneur / Innovation / C
Sustainability

STRONGER
TOGETRER FOR

Embassy of the United States o *merica
éangkok, T aland @
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UN CLIMATE CHANGE CONFERENCE The Mekong/Environment/Clean Energy Roundtable - APEC2022 Bangkok
Bonn Germany (COP23)

) Global Women's Network
for the Energy Transition

Royal Academy | Leaders in Innovation W inSci QW) VIENNA
=)/ of Engineering | Fellowships #Tnn::/':i’::L::dneiz £ ™ GWNET ; ‘F(‘)RUI‘EANER'(EY
International Day of Women & Girls in Science: -

Panel event
9 February 2022, 2pm to 3pm (GMT), Online

h Priya Guha MBE
) Tuesday, 6th July 2021
Inn n
S : ey o
& = -
-

Comi

Assembly
e ossemblée

>

Host / Moderator

I Chelatie Itece Rabis
Lins, Giner-Reichl,
Prof Dr Lara Suzuki I Grimson Atchara Poomee LIFS  Catheril GWNET GWNET IRENA

Head of Data and Al, Professor and ProChancellor Managing Director, Fou
GoogleCloud Trinity College, Dublin  PAC Corporation (Thailand)
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CREATIVE TALK CONFERENCE

FOR&SAST
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ESG
FORECAST

Session 3. Discussing Global Solidarity for the
Sustainable Growth of Female Enterprises

fEE, ﬁ

-

AGENDA
13.00 -114.00

Atchara Poomee
jer and CEO,

C Corporation
(Thailand) Co.Ltd.
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Register

TUE 18]|07]23

Ist Annual ASEAN-CHINA-INDIA

OUTH EADERSHIP
S AMIT 2723

e Young Asian Leaders‘ébrant and Collab %‘ uture

TECHSAUCE
CLOBAL SUMMIT
TECHSAUCE
CLOBAL SUMMIT
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We are looking for :

Market Expansion in Hotel Business / Industrial Sector
Local Partners in Major City in Thailand

Strategic Partners in Business and Product Development
Green Finance and Investment

regeneratlng energy



Please contact us :

E-Mail : atchara@pac.co.th
Website : www.pac.co.th
Facebook : PACSolutions
LinkedIn : Atchara Poomee

Atchara Poomee
Founder and CEO at PAC Corpor ation
(Thailand) Co.,Ltd. / Climate Tech Wo

- Thank you -

#

regeneratlng energy
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