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Company Goal Our Technology

LFENN AN uesAnsfud AN ssn lug sRAng - Absorption Chiller

UsensTANAIUAIUsZULLSUR1NA (Chiller Plant System) * Absorption Heat Pump
* Oil Free High Efficiency Chiller

* High Efficiency Cooling Tower
* Solar PV and Solar Thermal System
* Tri-Generation System

* Air Quality Product

TLULUWANAINIA (Indoor Air Quality)
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Exhaust gas, Hot water , Biogas, Wasted steam etc.
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zﬂﬂﬁvmvméfuﬂszangmwga (Oil Free High Efficiency Chiller)

1 waI09911a270LEW Oil Free Chiller NGa619
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Waste Heat Economizer
and Absorption Chiller
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JUARUNITUNAUALREALNULAsINTS ESCO

1.Walkthrough Survey

2.Preliminary Proposal

3.Detail Survey and Baseline Measurement

4.Final Proposal + EPC (M&V Methodology and Planning) + Project
Financing (If need)

5.Project Award

6.Design, Procurement, Installation and Commissioning

7.Start Up and Test Run

8.0peration & Maintenance (Owner + ESCO Annual Service
Contract)

9.M&YV Report Period




ABSORPTION CHILLER
TECHNOLOGY

Waste Heat Application
(Waste Heat to Air Conditioning)



ECS Broad Absorption Chiller (Heat to Air-Conditioning)

Directed
Fuel

Boiler & Burning
Steam
Waste Heat
(Exhaust, Chilled Water
Flash, HW) Heat - Air Conditioning
Source BR_OAD _ - Process .Cooling
Absorption Chiller - Gas Drying System
’ - Inlet Air Cooling System
Cogeneration '

Waste Heat
(Exhaust,
Steam,HW)

Renewable
Energy
(Solar,

Geothermal)

Absorption Chiller System

Low Cost

Energy (Heat) Source
Electric Chiller

The leader of energy conservation by international measure



Broad Absorption Chiller Applications

Comparison of Operating Cost of Electric Chiller and Absorption Chiller

Electric Chiller (Air Cooled)
* Running Cost = 4.0 Baht/Ton/hour

et

Electric Chiller (Water Cooled)
* Running Cost = 3.0 Baht/Ton/hour

Absorption Chiller (Steam Cost<500 Baht/ton)
* Running Cost = 2.1 Baht/Ton/hour

Absorption Chiller (Waste Heat) i

* Running Cost = 0 Baht/Ton/hour

Direct Fire Absorption Chiller

(LPG Cost=20 Baht/kq)
R ey * Running Cost = 3.0 Baht/Ton/hour
-.- conservation

— st The |eader of energy conservation by international measure




Indirect-fired Chiller
Exhaust & Hot water type-CHP

Hot Water

-—)

Exhaust

3' =) Heating
_”' =) Hot Water

Gas Engine Generator Exhaust & Hot Water Chiller
Power




Indirect-fired Chiller
Exhaust type

Exhaust Chiller

S Power

Fuel Cell Module



Indirect Fired Chiller
Hot water type

Hot Water

Jacket water of gas ingine



Indirect Fired Chiller
Steam type

t :
Steam Chiller

Steam Boiler



Condensate Heat Recovery Chiller

=

Natural Gas

Direct Fired Chiller-with How Water
Condensate Heat Recovery
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Measure & Verification, g |
M&YV (EVO ad IPMVP Guideline)

M&YV Option B
Baseline Measurement

1. List of Existing Air Condition
> Split Type A/C Measurement
- Power (kW)
- Return Air (Temp ,RH)
- Supply Air (Temp, RH, Air Flow)
- kKW/RT
> Chiller
- Power (kW)
- Temperature (CHS,CHR)
- Chilled Water Flow
- kKW/RT



Measure & Verification,
M&YV (EVO ad IPMVP Guideline)

M&YV Option B

Report Period Measurement

> Absorption Chiller Measurement
- Hot Water , Steam, Exhaust ( Flow , Temp inlet/outlet)
- Chilled Water ( Flow , Temp inlet/outlet) , RT
- COP (kW/KW)
> Electrical Power (Main Meter)
- Abs. Chiller Power (kW)
- Chilled Pump, Cooling Pump, Cooling Tower Power (kW)
- Chiller Operating Hour
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Log Sheet




Case Studyl

NETTO Manufacturing Co.,Ltd.
(Waste Heat to Air Conditioning)



Broad Absorption Chiller Site References (Thailand)
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NETTO Manufacturing Co.,Ltd.

Waste Heat recovery from
Hot Oil Boiler to Air
conditioning

Model: BDH20 x 1lsets
Function: Chilled Water Supply
Cooling capacity: 50 RT x 1 sets
Heat Source : Hot Water
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Waste Heat Recovery System

Hot Oil Boiler No.1

Hot Water
Tank 2 M3

Waste
Heat
ECO

Cooling Tower
100 RT

BROAD BDH 20
Absorption
Chiller 50 RT

AHU
Air Condition
5RT x 10




Waste Heat Recovery System




Project Saving Summary

 Total Cost Saving = 2,357,997 Baht/year
(Electricity 3.6 Baht/kWh)

e CAPEX = 7,080,000 Baht

e Payback Period = 3.0 years.
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Aalasen1s | Mmalsulgolszdngaiwaslawdserulannistad Waste Heat Economizer uay Absorption Chiller iiaaanslawaseulussulfuaina . .
4aT5997u : Netto Co.,Ltd. ST e p- e B var as
Wau : fnau 2558 D usEm 3%aa tauluase Taqdu A1nn
Calof] Eal D L) [t eld] U3uan UUILILUG . . 1
i ECS Energy Solution Co.,Ltd.
1 [WAansvinaufiusnnuasssuuliuaimdvaiva RT 50 31N Specification 2adia3avilsuainma
2 AFusIAULIRAYAY Split Type A/C fiauil3uilys KW/RT 1.43 NNNEUNATNAIALATasIT I A
3 |ihluensvivurasszuuiadasdiuanialudiaudagiiu 221319 408 annaya Run Hour Meter
4 [Awnuiuvinouludiauilaqiiu Ju 17 Yuil 09/03/2558 - 25/03/58
5 |aswadilaasadsuas Hot Oil Boiler °c 257.3 nndayanmsiurinaaungfidaasludiauilaqiiu
6 |awdvnuiwihiadsludauilaqiiu UIN/KWh 3.60 nnluddaa Wihdauiiagiiu
7 |asmafiiduiaia (Absorption Chiller) °c 10.40 Anadaannmsanaia h |
8 qmunﬂﬁuﬁuaan (Absorption Chiller) °c 7.00 Anadsnnmsnnaia o nt y Re p o rt
9 |famimsluauasinudusiu Absorption Chiller M3h 30.15 AnAaanuuuldnu
10 |[7hTuvnsvingnuzagAbsorption Chiller Tuidiauilaqiiu 221319 408 a1nzaya Run Hour Meter 2av Abs. Chiller
11 [Usmnamsladwasoulwih tussuudsuainmadin(maeiiuilge) kwWh 0 Aayanstiuvin KWh Meter aagssuuéia
w5z
12 [mstdwdeouiwihisuwitnsladssuudiuanmauuuuandiudu KWh 19,856
(15) x (2) X 3)
13 eI Tussuudsuannmanauliulge U 71,483
(12) x (6)
udo/5in/s
14 w9 unvhldeulu Absorption Chiller kwWh 4,488 annnstiuvin KWh Meter (Abs. Chiller)
15 |Usinaanuidurinda'lalaa Absorption Chiller RT 34

Accumulated

(9)x0.332x[(7)-(8)]

16 ?;A:l)viﬂ(g‘)luixuuﬂ?ummﬁuﬁoﬂ?uﬂ:o I 16,157 Ag re e Re p O rt Pe ri O d

Aaiznedn I
18 |Usunauwdeviuvilsudalaluidautiaqiiu KWh 15,368 (Qu ate r} A n n u a )
(12) - (14)
19 |elaeads:udalaluidauilaqiiu un 55,326
(18) x (6)
ms/seAunalsendn
20 |dwaissndavisudssiuaudaanaigie un 130,500 Ihinanalsniansulssiuauduan
(Aunau 5%)
21 |didrusenaudfundaigiuaing Tuen1svinguuay Absorption Chiller % 57%
(10)/ 720
22 |Addsznavdiuudmigiusindiinaninusauivaindaaguas Hot Oil Boiler % 127%
[((5)-162)/75]
23 |Adastnaudiuunsin % 72%
(21) x (22)
24 |dnadssndansudssAuniudaneiaiy un 89,262
(20) x 0.95 x (23) Y
25 |Awailssndaisuilssduaudaanaiuu un 98,658
roject Ferrormance vvarran
26 |emaiszudan ESCO aavaavaizia/lasunia uidauilasiiu um 0 - arardanalszniia(19)sninaais

-asuiudlanailsniia(19)g9ninAuu

TudaaIu 50/50 2DIHAGIITEUINY

(Compensation if not Achieve)
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Royal Can Industry Co., Ltd

System: Absorption Chiller

Heat Source: WH Recovery (Hot Exhaust to Hot Water)
Function: Air conditioning

Model : BDH20 x1 set

Cooling Capacity: 55 RT



Indirect Fired Chiller
Hot water type

Hot Water

Jacket water of gas ingine



Waste To Money Applications

Biogas Engine Jacket Water to air condition

Steam
. ....T/h ...Bar Cooling
- Tower
Exhaust Gas 300 RT
443 °C (32C/37C WB28)
10,151 kg/h
NG Q== Gesri::or Cooling Water
I Hot ‘?’ate’ cwP1,2 32C/37C
86C/79C
186 m3/h
In;?ke >\ | 77 m3/h
ir | e o L — s a
BROAD
Waste Heat Chiller CHP1,2
Gas Engine : -———@___
I 1 : HWP1,2 Chilled Water
1 188.9 RT (Max
I ;! Jacket Hot Water 131 RT( ) 779C/ 1;/(:h
|1, 88c/sC m
Electricity [€& = = = = = = = = = = = — : I 78 m3/h
Electricity v N
2,000 kW o N
s
8 -
%

The leader of energy conservation by international measure



Broad Absorption Chiller Site References (Thailand)

Choke Yuen Yong Starch - Trigeneration

Model: BZDH50

Function: Cooling

Cooling capacity: 110 RT

Heat Source : Biogas Burner + Jacket Water

from Engine (J420)

i

e
i

1 cacac e
BB conservatio
BE systems




Broad Absorption Chiller Site References (Thailand)

VP Starch Industry Co.,Ltd. Nakhonratchasima
System: Absorption Chiller

Heat Source: Co-Gen & Biogas

Function: CHW supply to A/C

Model : BZDH50 x 1 set

Cooling Capacity: 110 RT



Broad Absorption Chiller Site References (Thailand)

Chaodee Starch. Dankhuntod, Nakhonratchasima
System: Absorption Chiller

Heat Source: Co-Gen & Bio Gass

Function: CW supply to A/C

Model : BSH50 x 1 set

Cooling Capacity: 100 RT




Broad Absorption Chiller Site References (Thailand)

Inter pacific Co.,Ltd. Bansang , Prachinburi
System: Absorption Chiller

Heat Source: Condensate & Main Steam
Function: CHW supply to A/C

Model : BSDH50 x 1 set

Cooling Capacity: 110 RT
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Broad Absorption Chiller Site References (Thailand)

Thai Paper PLC. Banpong, Ratchaburi

System:  Absorption Chiller

' B | Heat Source: Flash Steam & Main Steam
T | : "= Function: CW supply to A/C

Model : BSDS75 x1 set

Cooling Capacity: 75 RT
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Siam Kraft Industrial PCL.Banpong, Ratchaburi
System: Tripple Stage Absorption Chiller
Heat Source: Condensate Heat Recovery (95C)
Function: CW supply to A/C

Model : BDH100 x 1set

Cooling Capacity: 130 RT
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http://www.awea.org/#Wind energy

