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A Target to reduce Energy Intensity by 30% in 2036,
compared with that in 2010

g (2010) actual EI (2013) actual £ (2030) forecast gy (2036) forecast
15.28 14.93 11.0 10.7
ktoe/billion baht ktoe/billion baht ktoe/billion baht ktoe/billion baht
200,000 -
‘g 180,000
g ! Target
= 160,000 56,142
S
B 140,000 -
£
§ 120,000 - 4442
[ 4 == = plan Saving from the past &
g oo e e with EEPEY ot measures (ET 15.28 » 14.93)
& 80000 =" 51,700
@ 7 \L \ Saving form EEDP
S 60,000 -
T 40000 ) Electricity 15% 2] Heat 85%
E ! Assumption; (7,641 ktoe) (44,059 ktoe )
20,000 1 » GDP Growth 3.8% =89,672 GWh
0 » Population Growth 0.03%

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036
2-1 A% 20FOET AR

Hi P Thailand 20-year Energy Efficiency Development Plan (2015-2036)

F2-1 FADEENTICBTDHET AR

Total
(GWh)

- 10,814 8,834 |19,649

Measure Residential | Industry | Commercial

1. Enforcement of energy conservation standards

in designated factory/building
2. Building Energy Code (BEC) for the new buildings - - 13,686 |13,686
3. Energy Labeling (HEPs & MEPs) 8,936 6,226 8,598 |23,760

4. Energy Efficiency Resource Standard (EERS) for

large energy producers and distributors e Sl o e
e N T
6. Promating greater use of LED 3,355 3,303 4,975 [11,632

Total (GWh) 13,633 | 14516 | 44,196 [89,672

H{FT:Thailand 20-year Energy Efficiency Development Plan (2015-2036)
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Running cost result

70% reduction

i

L=
Conventional system Proposed system
Boder + Chiller Hest Recovery Heat Pumps
Calculation condition
Baller efficlency 1 0.7 Chiller COP: 4.2
Electricity unit price- 13.5JPY/kW  Matural Gas unit price(134): 82.5JPY/Nm3
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Heat recovery heat pump technology

The proposed technology is to foster energy efficiency activities mainly
in the food & beverage sector in Thailand, by introducing heat recovery
heat pumps that generate both heating and cooling energy
simultaneously.

Standard System Heat pump System

Chiller Boiler
15deg 20deg 15deg 20deg

> 4

10deg 90deg 10deg 90deg

COP=3 COP=0.9 COP 3 COP 4
~N e
Total COP=3.9 Total COP=7

Introduction of heat recovery heat pumpsin manufacturing process
.
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Activities \ Department of Alternative Heat pump
é) g g performance testing
« )M}NISTRV OF ENERGY

28 heat pumps

Begin heat pump KMUTT’s research
. testing based on regarding heat pump
Heat pump project EN 255-3

for energy efficienc . Seasonal Coefficient Z
& Y standard of Performance o

Training course

- Select test standards KMUTT joins

P ||
Air to Air heat pump > 01 |

- Build testing room 22 heat pumps in drying process MAYEKAWA
- Trial h testi .
rial heat pump testing Air to Water house hold (Thailand)
| Department of Aternative - Draft industrial standard,

é’ Energy Development. and Efficiency \1EPS & HEPS
( ) MINISTRY OF ENERGY

Revise Energy
Conservation

Promotion Act

1%t heat pump testing room
(Issue No.2) in Thailand
2007 2013 2014 2015 2016-17 2018 Year
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4-6  KMUTT WIZRRTE STV D PERERERT (BE)

HEATING CAPACITY

<10 kw,
11%

21N\
2030 MDA @

o enaspdl

30-40
kW, 11%

Coefficient of
Performance, COP

0-2.4 ' 0%

0% 20% 40% 60% 80% 100%

*Remark HEPS: COP > 3, MEPS: COP 2.4 - 3.0, Fail: COP< 2.4

4-7 Heat pump performance testing
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= Method : Based on EN 255-3 under Thailand weather condition e . -
= Minimum Energy Performance Standard (MEPS) : /@(’3‘““““* \

Heating capacity | COP, ‘ Hot water tank capacity

4 - 36 kW, 224 520 L

Test Conditions EN 255-3 Thailand condition
15°C
Wet bulb temperature in test room (T, qiu6) 12°C 25°C
15°C 25°C

Dry bulb temperature in test room (T.ypys)

Feed water temperature
Set water temperature for off-working condition Spec. 55°C
Set water temperature for on- working condition Spec. 50°C

Water flow during tapping 0.2 Us when V,< 400 L 15.6 L/min
0.0005*V,, when V,, > 400 L (draw off 260 L)

[X] 4-8 DEDE AVK#R L7=4 A Db — MR 7 ORBRSM: ()

a-4)  BIEKEEEEH L e — MRV AICBET A IEEIRE
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WEEZAT\UN, 20184E5 H D& I F—IZmT TAZ Y o — Vil O T &8 21T -7,
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PEA ENCOM & OREFEOMER A 1TV, ESCO O FERiARHIIZ DV T ik L 7= 25 it A R 2 38
L7272 DREI~OFE L & 7p o7z, MR IAZ AHERF ICHiE T2 2 & TAE

57-,

b-2)  HHOE T RGBT D IR LU = Al & O ArRENE O Bt

DEDE L 0 f& #0242 B T 21, ¥ A ENOBZESN AROAERIZEET 5
HHRAEBDL LN TEZ, £/, KMUTT 226103, Ao ibh&dE o= onlE#Ra55 2
EMWTET,
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Retail Energy Price Comparison

900 -

800 - m Bunker oil*

700 -

600 -

500 -

THB/M. BTU

400 -

100 -

¢9 Natural gas*

wo~F~w/rkN‘NM\#JJAfvvavNa\w*\kwvfgnI
200 -

! Import coal**
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> ‘\.
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Simulation of Merit of WW(HP)

Customer Name: Date:
Existing System
Hot Water Side Cold Water Side
Hot Water 1 Side Cold Water 1 Side
Type of Boiler: @am r Hot Water Cooling Capacity of Chiler: 250.0 kw
Fuel Type: Type A Power Consumption of Chiler: 62.3 kw
Lower Heating Value : 0.03660 GJ/L 2 COP of Chiler: 401 %1
Boiler Efficiency: 90 % X1 Inlet Temperature of Chiler: 30 °Cc
Heavy Oil Cost: 11.85 THB/Litter Outlet Temperature of Chiler: 7°C
Heavy Oil Consumption : 350.0 L/Houre Electricity Cost: 3.8 THB/kWh
Heavy Oil use ratio 80.0 % Cooling Water Concumption: 52,000.0 L/hour
Steame Loss 15 %
Feed Water Temperature : 30 °C
Operation Days: 350 days/year Operation Days: 350 days/year
Operation Hours: 24 Hours/day Operation Hours : 20 Hours/day
Operation Hours for a Year: 8,400.0 Hours/year Operation Hours for a Year: 7,000.0 Hours/year
Hot Water 2 Side Cold Water 2 Side
Type of Boiler : (_ Stea or Hot Water Cooling Capacity of Chiler : 220.0 kW
Fuel Type: Type A Power Consumption of Chiler : 54.9 kW
Lower Heating Value : 0.03642 GJ/L %2 COP of Chiler: 401 %1
Boiler Efficiency: 90 % X1 Inlet Temperature of Chiler: 30 °c
Heavy Oil Cost: 11.85 THB/Litter Outlet Temperature of Chiler: 15 °C
Heavy Oil Consumption: 300.0 L/Houre Electricity Cost: 3.8 THB/kWh
Heavy Oil use ratio 80.0 % Cooling Water Concumption : 50,000.0 L/hour
Steame Loss 15 %
Feed Water Temperature : 30 °C
Operation Days: 312 days/year Operation Days : 312 days/year
Operation Hours : 24 Hours/day Operation Hours : 20 Hours/day
Operation Hours for a Year: 7,488.0 Hours/year Operation Hours for a Year: 6,240.0 Hours/year
l:l :Please Fill in
Proposed System
Hot Water 1 Side Hot Water 2 Side
Equipment Name : Heat Pump Equipment Name : Heat Pump
Cooling Capacity: 60.8 kW Cooling Capacity: 62.5 kW
Heating Capacity : 87 kKW Heating Capacity : 88.2 kW
Power Consumption: 26.3 KW Power Consumption: 24.6 KW
Operation hour : 20 Hours/day Operation hour : 20 Hours/day
Inlet Temperature : 35°C Inlet Temperature : 35 °C
Outlet Temperature: 85 °C Outlet Temperature : 63 °C
COP of Heat Pump: 5.6 COP of Heat Pump: 6.1
Units(Installed) : 4 Units Units(Installed) : 4 Units

s%Changing the inlet and outlet Temperatures will change the Cooling and Heating Capacity.
When changing, Please check with the Heat Pump manufacture.

HFREDZEETIVILEBATS

21 [List of Default VValues(COP and Boiler Efficiency]

l:l :Please Fill in

%2 Lower Heating Value

Boiler efficiency (new natural gas fired boiler w/o condenser) 92 Fuel Type Lower Heating Value(GJ/L)
Boiler efficiency (new oil fired boiler) 90 Type A 0.03642

Compressor COP (50kW< x <400kW) 4.01 Type C 0.03977

Compressor COP (400kW< x <800kW) 4.09

Compressor COP (800kW< x <1600kW) 4.21

TGO(Thailand Greenhouse Gas Management Organuization)

BAIZHBNT, COPRURAST—NEDEEMZL =,
AR B AR IC LS HIELE A

REROHYMEZSIA

417 B xEEE (20 1)
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Simulation of Merit

Electricity : 0.5664 t-CO2/MWh
Heavy Oil A: 0.002642 t-CO2/Litre
Heavy Oil C: 0.003003 t-CO2/Litre

AN

TGO(Thailand Greenhouse Gas Management Organuization)
HEROHIEZESI A

4-18 45 = G

49

Cost of Existing System
Hearting . . Heavy Oil . " . " . Power L
. Heating Capacity . Heavy Oil Cost Cooling Capacity | Cooling Capacity . Electricity Cost
Capacity Gifvear) | COMSUMPON | e vear) (Gliday) Girvear) | SOMSUMPON e Nean)
(Gl/day) (L/vear) Y (KWh/Year)
Hot Water 1 Side 1845 64,562.4 2,352,000.0 27,871,200 | Cold Water 1 Side 100.1 35,045.6 2,427,651.8 9,225,076.8
Hot Water 2 Side 157.3 55,067.0 2,016,000.0 23,889,600 | Cold Water 2 Side 62.8 19,590.7 1,357,072.4 5,156,875.3
Cost of Proposed System
Heartin . } Heavy Oil . = — s p—
Capac.ng Heating Capacity Consﬁ‘pﬂon Heavy Oil Cost BERE(FI—RURAI)IZHEITS
(Glrday) (Garvean) (LYear) (THB/Year) ERSU=UF Ay ERE
Boiler 159.4 55,792.8 2,032,524.6 24,085,416.4
Hot Water 1 Side
Heat Pump 251 8,769.6
Boiler 131.9 471417 1,725,855.4 20,451,386.7
Hot Water 2 Side \
Heat Pump 254 79253 _ _ e R
_ BERE (F—RURAS—) +E—FR
Cooling Capacity | Cooling Capacity Electric Poyver Electricy Cost VIIBITREMIY = AR FERE
(Gl/day) GiiYear) | COMSUMPUON | e Near)
(kwh/Year)
Chiller 82.6 28,916.9 2,003,113.1 7,611,830.0
Cold Water 1 Side
Heat Pump 175 6,128.6 736,400.0 2,798,320.0
Chiller 44.8 13974.7 968,045.0 3,678,571.0
Cold Water 2 Side
Heat Pump 18.0 5,616.0 614,016.0 2,333,260.8
Results of Running Merit
Running Cost
Existing System 66,142,752 THB
Proposed System 60,958,785 THB
Running Merit 5,183,967 THB
Equipment Installation Cost 27,984,000 THB
Pay-Back Year 5.4 Year
Reduction Rate 18 % BRI (F5—RURAS—) +E—hR
VAZEBITBERTO=UT AR RY
PayBack YearZit &
Results of CO2 Reduction
Heavy Oil CO2 Emission CO2 Emission CO2 Emission CO2 Emission | CO2 Emission
Constant (Heavy Oil) (Electricity) Total Reduction Amount| Reduction Rate
t-CO2/Litre t-CO2 t-CO2 t-CO2 t-CO2 %
Existing System 11,540.3 2,143.7 13,683.9
g oy 0.002642 1,306.5 9.5
Proposed System 9,929.6 24477 12,377.4

BEER I (Fo—RURAT—) EFHHR R
T L (F5—, RA5—RUVE—FRT) D
CO2HFHIEZHE




HEHE A0

1.

Heating Capacity ™ F+55X

X DX
100 DxE

Qhl = A X

Qhl=Heating Capacity (GJ/day) 1 H DA 7 —INFARET) 2 it
A=Heavy Oil Consumption (L/h) 1KfE272 0 OBREHHE &=
B=Boiler Efficiency (%) HA 7 —zh=

C=Steam Loss (%) ZZKDOT X THEBEIHEHA SN TWHDOTIERL T e —5%
0 ANFEAET D,

D=Lower HeatingValue(GJ/L) & 78 2 &

E=Operation Hours (h/day)

2. Cooling Capacity ®##

Qcl=Fx (G—H) x1I
Qc1=Cooling Capacity (Gl/day) 1 H®»F 7 —mHIgE) % H H
F=Cooling Water Consumption (L/h) 1 FFREIX7= 0 DK E &
G=Inlet Temparature of Chiler (*C) 77 — AR (FE7KIREE)
H=Outlet Temparature of Chiler (°C) F 7 —H DELE

I= Operation Hours (h/day)

3. Electric Power Consumption ™ FH =

Qel =]J/K
Qel=Electric Power Consumption (kWh/Year) 14D F 7 —HEEH 2R
J=Cooling Capacity (GJ/Year) 14D F 7 —mEIRES

K=COP of Chiler 7 —COP (mk#&Ef%%k)
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4. Pay-Back Year D
P1=L/M
P1=Pay-Back Year (Year) Pay-Back Year % it
L=Equipment Installation Cost (THB) &f&EALFEDA = ¥ /L3 X k

M=Running Merit (THB) 47> =227 21U > |k

5. CO2 Emission(Heavy Oil) D 15 =
Col=NXxO
C01=CO2 Emission(Heavy Oil) (t-C02) 14:ffld> CO2 HEH&E (BREN ZHH
N=Heating Capacity (GJ/Year) 14Ef{jDORA 7 —INEHE

0=CO2 Emission Factor (t-CO2/GJ) CO2 BEHIf&%k

6. CO2 Emission(Electricity) » # 5 2
Cel=PxQ
Cel=CO2 Emission(Electricity) (t-CO2) 14fHd CO2 HEHHE (FEX) ZHEH
P=Power Consumption (kWh/Year) 14EfDF 7 —{HEE )&

Q=CO02 Emission Factor (t-CO2/MWh)  CO2 HEHIfTR%L

ZIT, ZAIZBIT D, ERD CO2 HEHFREL & AR OARAI R B G K O CO2 PEHI R %A . RIEITRT,
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# 4-6 FER. D CO2 HEHIREL

AMN1sUassAYsaunsZanIINATsHARNAYU TN vesUsundlne
A5ulAsSINISHazAANSTUANNIYISDUNTZAN

(Thailand Grid Emission Factor for GHG Reduction Project/Activity)

UszanAldidiaiui 28 nuereu w.A. 2560

-] I3 o o
'[G'IE.I ATUNUNATIZRUAZAAATNL TN WHA

i3 a3 G 2 3
ﬂwﬂF‘lﬂ'l'i']_.l'i“lr’l'l'ﬁ]ﬂﬂ'l'il'ﬁ'l‘ﬁl.%ﬂ%ﬂ'ﬁ&ﬁ]ﬂ (DIANTITNAITU)

UNAnga

AnsUapenalsaunszananasuaanaInulwihuesUszmelna (Thailand Grid Emission Factor)
Wudulsiisienuddgedrisanisdunaliinunmsdss il sunssanvadasinisiiiinsudandsnu
Trifl e mirevdonawm wialdwdanulwihansguvaiedsvassema (National  Grid  Electricity
System) n1sAIMiIRgUszAFRBAMAN TUdBsfeEsunszana N HARNEIL W vTe Grid
Emission Factor 1a3usziwndlne lagldszidauiiaisAruin (Methodology) 81983983 United  Nations
Framework Convention on Climate Change (UNFCCC) Aia Methodological Tool: Tool to calculate the
emission factor for an electricity system, Version 05.0 Uszmelddla T A 2015 %’a;&aﬁlﬁ'mﬂﬁmﬁ’u
nswAandsuliihessema Aldlunsiieneiinnansudayaveantsiwiiiendauissemelne
(nvie) Teeidudoyaves U wa. 2557 fa we. 2559 manmsmuamuiiAinsldesfieEaunszanainnis
naandrenlihvesssuasdwnUsemea fazsihlulilunsiumalSnunsudesimdsunszan dwsu
Tasansvily Sleiniu 0.5664 tCOMWh  dmiulasansuaandsauluihanndsuauuazudsaniing
Adumsudamdnliihaamdsnumudou anauunsedsliihvsaszuvatsds AmsUassfimSou
nsganvassrUUAgETazin A naAmaUassiwsEounszanainnsdgiu (Bascline Emission) %3097n

AsAiiulaan1s (Project Emission) fiAwn1Au 0.5692 tCO./MWh

# 1aseni1silu EFgrgy = 0.5664 tCO,/MWh

HiFT : TGO(Thailand Greenhouse Gas Management Organuization) 51 742 fE & v 51 H
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R AT PRELORALIE BV K U CO2 P HIFR AL

A1519% 3 HANTATUINAT EFgig om,

Fuel Consumption MNet Calorific Value C0; Emission Factor €O, Emission
FG Unit NOV; Uniit EFcoa,Ly Uit
e - =,
2557 patwral Gas 830,684.19  MMscf 102 Mifscf s5.39 & COuMMscf 46,008,274.55
[l N
Coal - Lignite 17,200,000.00  tonne 1047 ik 0.951723 ¢ COaftonne 16,369,635.60
i '
Coal - Bituminous 6,310,000.00  tonne 2637 Mika 2360115 © Coatonne 14,892,325.65
tCO;
Pt it
Diesl 3765 Mlite g6z "Ofire o ooogaq  CCulitre 99,550.06
it o it
Bunker Oil 457.91 M lie 30.77  Mfiitre 0.003003  © COuflire 1,374,936.59
Total COz; Emission
78,744,722.45
Total Electricity Generation 133,965,550.00 MWh
Operating Margin C0: Emission Factor: EF gad, om, 2557 0.5878 t COz/MWh
[ by f 5
2558 | patural Gas 86723582 o 1oz | MYscf 55.39 ¢ COfMMscf 48,032,723.13
i '
Coal - Lignite 14,400,000.00  tonne 1047 kg n.gs172z L COdftonne 13,704,811.20
/ o i
Coal - Bituminous 5,900,000.00  tonne 2637 | Wika 2360115 L Codtonne 13,924,678.50
) . tCO;
it s Mt
Diesl 2546 M Litre 3642 "OTE G ogogeq  CCOuflime 67,318.58
it - i
Bunker Oil 260.02 M Litre s0.77  MDflitre 0.003003 | COuflitre 807,768.87
Total CO; Emission
76,537,300.28
Total Electricity Generation 136,945,870.00 MWh
Operating Margin CO; Emission Factor: EF gq, om, 2558 0.5589 t CO/MWh
= - o
2559 atural Gas 9933523 et 1op  Mlsf s5.39 ¢ COMMsc 44,271,984.37
[l <
Coal - Lignits 16410,000.00 .. 1047 Mk 0.951723 ©COzftonne 15,617,774.43
[l N
Coal - Bituminous el e 2637 Mk 2360115 ¢ Coztonne 14,656,314.15
tCO;
Tt it
Diesal 2585 mute 3642 MTE g ogppeq  ECOufliE 68,349.78
Nt it
Buniker Oil 17870 e 077 MOfime og3pez CCQuflime 536,570.87
Total CO; Emission
75,150,993.60
Total Electricity Generation 132,075,390.00 MWh

Dperating Margin CO; Emission Factor: EF grd, om, 2559 0.5690 t CO2/MWh

Average Operating Margin CO, Emission Factor: EF g4, om, y t CO,/MWh

HiAT : TGO(Thailand Greenhouse Gas Management Organuization) 174l & v 51
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> fREE
PLEOHERNOHE LN FERZ RIS, ARRBERICK L TDH PEA ENCOM 2356/l 728 = X 2 & 3
iid b, PEAENCOMIIE =X2Wrx St L= IC, SO RE2EICLT, FTicd7 7 b— MNZiE
WAEAASN L CIREBEL R SEBRICIRET 5, ZOBEZ2 IR L1468 %2 Ei ESCO £ v 77 & fif
BT 5,

# 4-8 ITRKFEIRFEUH L & — P AR T OIRGFEFIL - RRFBEOILR (R Y —/LOfl)

“Food” sector L2 = R 2 WO EER i 2 e+ 572D, &
Processing Flow %E@EEI*E%@EFH L/\ ﬂ{ﬁﬁi % 6 %@T%%ijﬂ
%,
.

b
Xx
Proposal for the Heat Pump system 2.7%?517}( EE%?HXHJ' LE—F 7N \/70%]\ﬁﬁf(ﬁ DY AT

Existing system
30°C

g BT E—F o — MR L, R T R
e P 15 B U ST AR & 72 % RSO
d water 2G %%ﬂﬁj— é o

o
Proposed system =
Hest recovery Hest Pumpx et Top
. P
s l steam 140C
T rs~10[y
| 30 I I 63C
) =—————> = o
| e
o water ) S I‘—) e g g 2
Heat recovery Heat Pumpxdset  Chiler 1300[kW/h] x2sét
14

MG EEE S L ITFHMed = Rl R 2 425

Benefits
o Energy Cost (o €02 emissions D) L:é&? % {‘%]\j‘ }:) CE 7“ ? 7 Z)S Hj ;'%J: 7"))\ 6 °
55 14000 1170t 2y
s ] — 29MBly 13000
45 12000
40 11000
35 sing 10000
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b-2) FHTDOE = R AMBHAIC BT B I HIE IS X OV = R B & ORI H AT REME O gt
O ¥ A BUFHERS (DEDE) ~DEHOE = 1B 4 OF| FRIIZ B3 2 1H I EE

ARHEHIZBWT, DEDE LY ¥ A OFAFEE = liB& BT o1 #E AF L, BifE. # A TiX ENCON
Fund 2V& 44l 217 9 ESCO Fund, Revolving Fund & 44 = % i%{F 5 A 3 25 @ Direct Subsidy ™ 3 >0 A >
BT AT REY, ZTOWN, ESCO Fund 1% 2017 FFEE TR T L0 o> TWnvd (2022 % TOFR Y D 5 FfH]
IXE ORI TH 5 DO TEEIITHEAR) . Revolving Fund 138 =% 7' 1Y = 7 b ~DIKREF|EE T
b, 1L ORMIITHNEEE IR THEHZOET LT L 72> T 5, Revolving Fund [ZBI L CTix, L ETH
FERERAFEZFZEL T, BEMEICIRERENEEX D, L LERD, B RHEALZIT ) =
— W=l THIBDA BT 4 T THDEBEZLNDN, FATHERSEZ £ Tld, ENCON Fund i
TRERBBLOM MU P EDERICH D LR L TWD,

Invest and pay ’
3.5% interest I

Applicant Bank
P Revolving Fund (ZE#&)
Phase Period Budget # of Project Approyed foamska
l ] @E‘ (rrillion THB) (rrillion THB)
\L L == ECPhase 1| Jan 2003 - Jan 2006 2,000 78 1,902
\ e s ECPhase 2 | Mar 2006 - Mar 2009 2,000 a5 1,805
i Consider Ph 42,
[ Apply =)  Consider —-—) EC Phase 3 ALig 2007 - Aug 2010 19425 o 261
,— RE Phase 1 1,000
Contracting + ECPhase 4 | Sep 2009 - Sep 2012 400 9 300
Receive Money Totd 73425 276 6,368

' Money Back to

H Pay to DEDE  smmp  Encon Fund

Condition (3.5% Interest rate, Max 50 MB. 7 Year Pay Back)

4-19 Revolving Fund D%

B = AR EASBE R O Direct Subsidy IZ2WTIE, AFEOTEEBOH T, MEAKFEKRHRE L E— MR
TIIETRERE N LD HEPSREZ B L T W kT, FIHATRETH D & DEDE L W BiE %21
72122, ARERSZ ABHE K OV 2 [al B3 HIE 8 C Direct Subsidy OFI FHFEZBA~ET 727 0 A v ¥ 3 v & FEli
L. &% i@ U T DEDE 7> & i DA = 2 BB+ 5 fHeRINE S+ iC FEfi T & 72,

<X A B 2484 (Direct Subsidy) O#E (DEDE 76 O AFF#H) >
> HEEATVa—v (KHEHIH. REEERL 20, SIGE R AR 2 L)
* 018 FEIZHOWTIE TREZER LT Z EDDEEKT,
- 2019 A#FFE 5 (4,000 million THB) {22\ Cidk, 2018 4% 10 A EHIZ HiGE,
R E K T4, 20184F 11 HEHA 5 2019 4E0 Direct Subsidy DA ZEBIAE T 7E,
55



> AiiBhE
- LT 30% B (EBRIX 1L.EMTHB) | KAeZEiT 20%#iBh (FIIH EFRAEIT M L)
> HFERRC LB R E R
< O S HREBEIC X DRSS RRRERE A
s BEEIVEN THELNTH D 2 & 2§ itEE
KEEEN (7THELIN) OB L
= AT AEFEANEI A =2y ba R b)) + (BIHEERHEAIE D =3 L X —HJl= 2 1)
> xSt
WK FEIRFEH U e — bR 7 iR
- EIRKFEIEEE L e — R TARIKRE
VAT MERERE (TR )
WG E T Va2 RAKEHER, KBS, 7 — ) 72T — IRKIEERAR
V7 WAKIERER T VAT LA, FHHRREIAR
MAHL, AL, AT ARSI KRR L e — AR TARRERIZED D 2 &,
> LR
- WROAIERHT T, BEFRRR OfE TF, RUGEGTER ., MEEMImMbhxR L s,
WAL L, THEHIIHERE O 5% NI 5 Z &,

Project feature: 20% for Large factory/building
+ Subsidy 20-30%b0 of capital A 30% for SMEs
investment for high efficient
equipment/ machineries
- Payback period < 7 years Advanced 2017 on going...|1
Technology 500 m THB

For SMEs:30 % max.
1.5 M THB

Standard Measure

4-20 Direct Subsidy DA%

2{K%i8 U, DEDE 2O =1 iBhac B3 2 1 MINE 2+ 2 Ehi TE 7=,

@ B R MBAS R L S E IS B 2 MR O it

Direct Subsidy OF|H EHTA~ENTF 7oA AHE TDT 4 AJ v v a OFE, DEDE UL FOO@DE
$E % VE( 9 AUIEAE Koef S0 C o 2 iR K RIREEUH L B — K AR > 7"°C Direct Subsidy @ FRFENRIRETH 5
LIS AWz,
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< Direct Subsidy FI| F EEBL~[A] 1T 52 1 25 270 FH >
O #HEREPENTEUNTH D Z & 2T 31 v—0MERK L7 5HEE
© HIGERIEICEE 25 3 HREEAN AT T D R RGE I

%5 2 [AIBLHYEE) O Joint Meeting (2T, OQDHEREZIEH L., DEDE KO KMUTT &7 4 A w3 g &3
Jiti L7=, DEDE 2>5OIZ W TREEBHEIIZ I o 7228, OIZ 20T, (—4E) B AR RZE R T35 & Faii
D b, HABUHEIRAIA4060 : 2018) TD A1 % v 7 HREME % [F] TS 03RS L7 & OMERERBRGE] 35 4 1Rk
L7272, DEDE X O KMUTT 22 51%, A ¥ 1 7 R— 2D T3 FEIFERBR CORENLETH D & DIEFH
T,

BAARBICIZAAR L & A OBIEKFEIREE L — bR 7o GRBRSEME) NRAZZLhE, 24 0k
BREE T COMBAKFEIRERH L — MR T OMRKEE R T 20BN H D E OB RE W2\, #iE
R~ T AR TN U720  fHA 0T 15.2.2, FfEE & AR 58t ) (2FEdT 5,

Ari f
NEW SYSTEM (Heat pump additional system SR

parts of the color

Heat
STEAM (To various processes) exche:nger X Wi Total haating capacity 554.7kW
70°C Air-cooled | miTotal cooling capacity 433.2kW
A a3mam 77°C Chiller B | mTotal power consumption 138 KW
1— (Nonuse) | myrotal hot watersupply 1443 Livimin
c .4 p
8.0m3/h r —— SteamJ Stop of
mm— 22°c i facilities
Water
: supply Water heat source
' - r. 1 ! - * 15°C Heat-Pump Clseed type cooling tower
»ASE WateFstbply™ — 1 @ 3 i | L , [CH N (unimoWW) X 3unit - —
4, for cleaning and = <3~ N wh | N . .
NP o - L@ L 17C 25
Reduetion-o Hot water . | Vi  SteamBoigr | 4 20m3/h 1
operation storage tank Water | [ ~I
- (40t) supol Drain 11 s g & B
i Vi e PRy 32C 1 somdsh
| Aircooled Chiler A | Buffer 11
?:nff:&ms Tank(4m3) va Preliminary cooling
7 10°C 1 1 of the product by
29m3/h .
37m3/h 11 cooling tower
: 1 =Reduction of
energy consumption
[y
K
‘_Q_ 11
12°c Water heat source Water supply | H L
Heat-Pump 15°C i LT smmeme-—-——
(unimoWW) x 3unlt Semiprocess |
o o e e e I e s e e e e 1
Iquit
77777 17°C ———q—————l

;
| Jacket cooling |

Are the following expenses included in an expense for the assistance ? (parts of the color) |

OHeat pump water heater (UnimoWW)

OSystem constitution equipment(attached equipment) : hot water tank. cushion tank. hot water heat exchanger. cold water heat exchanger. cooling tower.
hot water circulating pump. cool water circulating pump. system control panel. measuring instrument

OConstruction expense:installation construction, removal expense for existing facility. commissioning expenses

%] 4-21 %5 2 [ ELHEE) T DEDE ~OE K (ZFd 1)
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To Department of Alternative Energy Development and Efficiency

Apparatus performance certificate for application of Direct Subsidy (draft)

5 0 Company name | MAYEKAWA MFG. CO., LTD.

g c

o

g E Apparatus name | Water Heat Source Heat Pump Unimo WW
=] Model HE-HWW-2HTCR

Summary of the apparatus

This apparatus is the heat source device that utilizes high efficient
electric heat pump cycle using natural refrigerant(CO2) is making

hot water of 90 degrees Celsius.

Performance Standard of

energy saving

Annual heating efficiency:4.3

Sales release of the latest

model

2015

(ref)sales releases

2013

Definition and rational of

energy saving standard

JRA4060 2018 : Commercial Heat Pump water heaters

We have confirmed matter regarding perfor
mance in catalogue of the product and proved
that performance test was enforced according

with our performance test condition.

Oth May 2018

KIKAI SINKO BLDG.201.

3-5-8,Shibakoen,Minato-ku,Tokyo

105-0011 JAPAN
Tel : 81-3-3432-1671

The Japan Refrigeration and Air

Conditioning Industry Association

Chairman OO OO

The application of the performance certificate

doesn’t have any falsehood. When any change occurs
in contents of apparatus performance -certificate,
MAYEKAWA MFG.CO., immediately report it to the
The Japan Refrigeration and Air Conditioning

Industry Association and withdraw the application.

Oth May 2018

Name of manufacture maker :
MAYEKAWA MFG. CO., LTD.
Address :

3-14-15,Botan,Koto-ku,Tokyo 135-8432,Japan

Name of Representative :
President Shin Maekawa
[Name of person in charge : OO QOO ]

(3%) This certificate prove that confirming of catalogue this product and enforcement of performance testing we

established test condition. Furthermore, this certificate uses it for the application of Direct subsidy in Thailand.

4-22

w52 [EEHEEY T DEDE ~OERIR (b 2)
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423 552 [BHHIEEINE O

5 2 MIFHTEBNA OFEMA 7Y 2 — /v & FRLIRT,

No | A K FEhiE B EhiNE
BT ME I LIE BN R (221F)
D)
1 | 5214 - BED A
2 | 5/22k [BERO] AV =7 —v | [HEO] F—RBHIER S 5 RIS AOR Rl
%ﬁfymm a UEEM - WiEEITO  H—EIBLHIERT A 2 RIS AORERBE OBY £ L HEITo
ailan 7.
9:00—15:00 < I —BENRORKETEEIT o -
* 5/23 BARDFHENE O FARIE LT 72
3 | 522k [BEM@] Bt I —0 | [HEO] Bt I F—0RRIZOWCTRKFIEEZIT,
CPF I HE TR c REGEBORKHED - DD EEEIT- T2
13:00-15:00
4 (BRG] MIEAKRIREE | [EE] ICM OFERFHRE R, &ME I -8B 5 miR/KE R
Lt —bRUOFICEATAE | RELE— bRV FOEFHBENRLN 7 Ly MEICERY EFTH 59
WAAF JAFIERENOF B RS T 5,
I F—TORKER O OWHEERT
< BRI T Ly MERRO -0 OBM OFF A 215
5 | 5/22k [ERO] AV =7 —v | [BEO] & REBHIERD & 5 RIS AOR Rt
JICA THAI a U EER - Wizl B EIBLHERT D O % FIARZAORREREOR Y £ L OE2ME L
16:00-17:00 7~
< 2T —BENE O RIERE E1T o T2,
* 5123 RRSHENR ORI REEITo 72,
6 | 5/237k [F®)] AV =7 —v | [BEO] H—RBHER 5 5 RIS AOR KR E
JICA THAI a U EEN - WhiEEIT O < B —EIBHPER A~ RIAMZ AR LV GO RE A N —
9:00-15:00 A E TR LT,
7 [EM@] BUTE =l | [EO@] BUTE = M4 ComBKRERH L E— NR > 7 OF|
& TORIE/KFERRH L | AR~ 72 MR O
— MR FORIHTREVE~ | + DEDE. PEA. PEAENCOM, KMUTT, CPFZ%f L Direct Subsidy &
W 72 SR DR S R A~ET TR LT2BRMR A2 TICT 4 A v a &% L. Direct
Subsidy TO®BIEKREEL L b — ~ &> 7 OF TR ~[8 1 72 iRk
ROYEE % Fhn L7z,
8 [BHI®] PEA & DFFsK - [ZEO®] HEROHEMTOEBIGENC, Z A DIZZEMOBEN # %
RETIEOHERE A5 PEADIRENZ2E5DE, ZHE T EICIREWEEE~DGIR
KEEERH L B — MR ZOFFRIEENC OV TEEMZ 5D 5,
« PEA DREZIEH L7k - BRI W THi#EEIT o7,
5/28 RIZHE 2 5D ITAE % LT,
9 [BA@] PEAENCOM & [MED] =51 & 72D ESCO IREED R
ESCO ZiEM LY — | « 7u—F v — b2 AW TIREETT VAL L, ESCO ALy % WA
VO L7,
10 [ER®] MmiE KRR | [EE®] St I — ORI OV TR AR

Lt — rRUOFICEATHE
WRE

< Bl 2 0BT, VIP, HEE OMRR, BT O iR
i1 T2,
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11 [BHO@] BtTE =36l | [#2©] DEDE K L, HATE = 3 Midha COWRKRERE L
ETOMREKFRRHE LE | — NR Y 7 ORI ATRENE T 7 R R O P2 % Fhi,
— MR T OFIHAHEME~ | - CO2 MiEKRIFERH L & — N8> 723 Direct Subsidy CFI i FIHE & 72
[V 72 R SR D FR SR DX ORI ARE LT,
12 [HH@®] KMUTT ~ T [#EEWO] KMUTT (2% L T X —PEREREHE (MEPS&HEPS) ~®
FLX—PERE AL YE BIRKFEFEL L e — N 7o A TR~ 72 R DR %R
(MEPS&HEPS) ~DO#iE |« miIEKFERERH L — FAR 7O (MEPS&HEPS) -~ F~[H]
KFRFRH L e — RV | 1 BARE X A TORBREIEOHE S &2 MeB L, 1Bk L /- REBRAE
D3 P T HEME A~ T 7= iR | B A # A T Direct Subsidy FIFgERHCA I T& % L 9 iR ORR 2 FE
ROEZE it L7z,
13 [B®] Bt > —o | [HMEO] Bt I F—BELORMFEEZRET 5,
Wi - BEWHSICIE, PEARBHTE I F—BBERENEZ BT L, Hi%
1To7,
14 | 5/23 7k [AM@] it I —% | [MEQ] Bt I J— OB,
16:00-21:00 i + Sukosol Hotel {2 T X - — PR HEfi 217 o 72,
15 | 5/24 & [BEM@] Bitht <) — [#2@] B I —I2T PEA B L U PEA FROGIEKFFEH L
8:30-12:00 t— MR TDBEART v v VKR E (50 A~100 A FRE) 1Txt
L. HiEARRRELE—FRFOEARY > b (BERE-IT
ESCO OEZE % &) Zisk L. ¥ A TOMIEKRBRELE— FFRY>
T O RARHENEEN B BEEE X D,
« B A TOBEAKRBERH L e — FR 7O REtEr I - — 4 5
L., Hff{eEE X -7,
B I —%BE L. PEAB LU PEAENOMGIEKFRIFERE L &
— MRUTDEART v VKR E (9204) 123t L, HiRKF
B L — FARTOEARAY v b (EIRKE 71X ESCO DIREL S
tr) AR L,
16 | 5/24 & [BH®] MiEKFREH | [HEE] ICM OFERE R 2 K, 5 HE I F—I12Bi B miEK[FRE
13:00-15:00 Le— FRUCTEHEME | BEEL e — MR ZOHEFRBEMNC T Ly MEIZERY FIFTH 59
il JAFIERENOF B RS T 5,
s R by MEOT=OOe T U 7 R FE R LT,
17 | 524 K [EM®] KMUTT ~D= [H3EO] KMUTT IZ5x L T 0L X —PERg % (MEPS&HEPS) ~d
13:00-15:00 FIL X —PERE LY FEIRKFEIRFEUE U e — R R v 7 a8k oo i i AT RENE ~ A 72 fR R
(MEPS&HEPS) ~DiiR | %
KERFRH L — RART | « 27K THO7+u—7 v 7K ORIEKEIFRFEH L — bR Y
B OB A I RErE A~ | 7O (MEPS&HEPS) ~DiEf~MF, b — bR FTHFTD X A
T fRIR DY DOKEIRNZDONTT 4 A H v ¥ a vk L,
18 | 5/25 4 [BH@) JICA R =2 [ME@] EHHE L 70— =T 47
9:00-17:30 - 5 2 [ BLHR EhAE SR O IE A
BICHREEOTTITAE
19 | 5/26 + G RHER « 55 2 [B] B MR o 1 SE R AR
9:00-17:30
20 | 5/27 H RH
21 | 5/28 H [BHI®] PEA & DFFK - [HMEB] @DfkkipEL I T —FEligD 7 +rn—7 v 7
9:00-11:00 BREFIEORHE - PEA MO ERTHTE&E
22 | 5/28 H [BAR®] PEA & OFFK - [HWMEB] @Dk L I F—FligD 7 +rn—7 v 7
13:00-17:00 TERTIEOME * PEA OIRZEZTEH L7-iFR - |ETEOFMBRR 217700, EhiiR
HlOAE EZ 5T,
23 | 5/29 k ERHERL A4 OHAHEB, 2 RBMIERIR S EOER
B
24 | 5/30 7k [BH®] PEA & DFFK - [MEO] @oftwitms I —FEEgo7+u—7 v 7
8:30-17:30 REFIEOME - PEAIC L DR - REEH TLB L A HFHH Y — b OFERRG

CATE R RO R
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25 | 5/30 7k [Ae@] Bithe Ttk e | (@] Bl To4hicx LT PEA L 58 Lo Fika ity
13:00-15:00 DREE CHHET AL L TSR AR — 2D THICOWTEL2H - TH -
TV Z & ERER LT,
26 | 5/31 K [B/B] PEA L OFfsk - | [BEB] ©@oflkfethi s & I F—Eiiko7+v—7 v 7
8:30-17:30 R TFIEOME *PEAIZ L DFFK « BB CLE & e D3 U — b OF B
- AR OEL
21 | 53LA BUHERT S 0 i
13:30-15:00 B
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BoE KEXOKLKE (REHERICXI 55
5.1. REXOBRR (W&EE - it - BH~DOEM)

AFETIIHIHEIRE (DEDE, PEA. PEA-ENCOM, KMUTT) IZXfL, AV =7 —T 3 U ROARMZ A
IEEh, Bk S —& 3 L, BIEAKFERERE Lt — MR T ORMEEICE Dz, BRI, AR Mo R Bl
DENPETH D 1ET2HOMHSE (HEN - B Z[FRECTE 5 @i, Vg =tk - 4 co2 M &
DFFPEIZDOWTEEL R L, BRAR(EME A B - 72,

Fio. A TIHESEEA L — bRV (HERRD) %L L TWAHR, BHERE D 2 E TG 5k
CHE) o 72 CO2 B Z AW KEIRERH L — R ARV (—8BRX) (2O LA > T =720,

BRI, # A OZKRERE — MR F X 55 COHE £ T LS TE 220D, At Ko S iiix
9 CHIE D EIRER E TSN AIRE TH D72, AA T—ZH L7e< & HIiRKEEN e/ Z &0, 8K
Bl BT THREL R L IUA R THEARCBKEREICOANTHDLRRE, A TIIEEELL TV
W =10 B — MR T OREEREMIC OV TRERWZTES 2N TE T,

LIEDND | EERESIFICRE T 2 O8 = R SmiiKFERIRE L e — MR T RATH S Z & 2 BIBRE
ICRBRNTTES TN TE T,

52. AERORER (ECSHRE) . RUKRRMEL £ ORERSEH
AP ORR I TR & RS 8t 2 TRIOR T,

7% 5-1 AR E O BB

#1829 EEETEL FERAR S L AT TRIRRAL ARIR TS £ FRIRADT Y
ESFAEH | =& SEMId
[CRIJTEE (#1Ei%2EE3mE
AT | CH) | O | o)

&HEB
al| BRENADIE OBBEADAILYT—2a> ORI OFFICIEL PEAH'Em-
ARAEE -IRMIBARE (HSRKERFEE LE— MR TOEEE RRlet
R RBEADGFK - BEFFEF(LNTE FotsF—%
KBIRE . i RIS .
DEDE,PEA, . QOFFICEL
PEA ~ | OFFZAEEIDEN
ENCOM, meeimen w77 S BRI, BESIBAUIBAREIN TSI LR
KMUTT, U,
CPF
Q@IRMTIF - DR IMFE. ERASORE SEOITAO-T7v (&
RS- DR HEMAFEL. HHZESNBZIENT PEA M#&599 %,
=, Fe. A TEBRNESZEUR.

62



a-2| pEA DR DFFR- BB EOBECAIRE OFFR-1BRFECAD, | PEA KT
Ke12=FEE - BIEIDBEEIHME TR UL B AR T — LZA-RIC EREEZRS., v )VEEZ(C
OHEEE PEA. PEA ENCOM. BilJ | ZEFRD 3 &S TEHAISR WHLTIRK-
. MBSOV TIRERITV, SEEEREN TSR, .
T OEMERC RSO R AL fﬁig;ﬁ
EEF-SIIEERICREEE ML TUKTEER o
. Ul 1 &E
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A TIHEXEDT~DOE XN X —OHENRELFETH L L 2 A, REVRRAILHZ A OFEESIFIZE
WTREREEZ ED LM - ACBZEICK L, WIRAKDORE TREA~OMIEKRRRE L b — MR 7 &I
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A Target to reduce Energy Intensity by 30% in 2036,
compared with that in 2010

g1 (2010) actual g (2013) actual g1 (2030) forecast 7 (2036) forecast
15.28 14.93 11.0 10.7
ktoe/billion baht ktoe/billion baht ktoe/billion baht ktoe/billion baht
200,000 -
120,000 1 Bl | Target
160,000 - 56,142
140,000 -
120,000 -

—
-
______ 4,442
-

Final Energy Consumption (ktoe)

) —— Saving from the past &
100000 1 e oeeen witn EE P2% o ent measures (EI 15.28 -; 14.93)
80,000 - el
7 l \ Saving fonnsé'E?Dug
60,000 -7 :
40000 ] O piectricity 15% @ Heatasw
4 kss;;];‘lppgon; R (7,641 ktoe) (44,059 ktoe )
20000 - » rowth 3.8% =89,672 GWh o
» Population Growth 0.03% [ HEEsEEael (4%)
o~ #iél_lﬂur.\ll\-gﬂh

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036

S{EO IR F—HIBRBEEON, EESTFAOSIEKREELELE— MY OB RIRAIC
KFDHIFTERIRIIF—HESIH1,838ktoe (BNBFRFEADHI4%DEH)

[X] 6-1 EEDP (29 % @i KIFERFEUE L B — FAR > 7 O E L
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ARKERRTELE - MR TIeES
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Lo b=k TR OB SRR S

300 +

u INDCERMBOCGHGREIEE
200 |

100 -
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20305E

<BHER>
Ob—FRUTEAICLBCO2HIRE : 807 (t-CO2/4F)
(ibiFf : MEEA INEDORAEREE] )
OF1EORR - MBRACBIT 3R : 1154
(HiFR : 201455 - EREFHELR)
*11PHOA. FC2%0ORM - BNTE (#92,200%) H
BIEARERELE—RTEEA L, FEEDCO23
RENRAFNZEE, ¥/ ONREEMRE (LOFMH)
[CBVWTRFAN17 (Mt-CO2/) HiEAEF

| BE I ORREE (BB |
Thailand intends to reduce its greenhouse gas
emissions by 20 percent from the projected business
as-usual (BAU) level by 2030. (BAU2030: approx. 555
MtCO2e) <Timeframe>>2021-2030

AHIREZOHIFEZEDOA, EEDTFAOSRAKREREHUE— MY TOERIBKICE
DEARFCEHCO2HIIAERF17.7MICO2 (BFRMEADFI16%DHM) LIFEICKEWN

6-2 XA KRR T D miEKFEIR R L e — PR 7 OER
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# 6-1 B 2B OEEFRE I OG5 LT

2018 4F 2020 4F 2022 4 2024 4
ESLS I 114 544 10 14 50 f
7 EPA(TM) 20,000 100,000 200,000 1,000,000
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% The 2012 Business and Industrial Census:Manufacturing Industry
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b — MR T EEE o Z — L BIHIERFE & oI X A B AR — b & S,

v

BAZER ((vrerT47) OBERICTT-7H%
Direct Subsidy D %[5t & L CoO#IE  (KMUTT, DEDE)
ESCOBANIZLD 7 7 A4 T R RFEAF— L 2158 (PEAENCOM)
BARRTE DL DEEE L FRRL
PEA X O'PEAENCOM (ZX}T 2 AT =7V v 7 BgFIEE LT, mi)llRERTIC L S
KR — b &
V=T Y T RORE - i TAH DRz
ESCOICk B 77 A4 F v AAF—LE MW 554G (PEAENCOM)
ESCO Z AWV, A —N— L DEHERFTEDOEE  (Fi)IERAERT)
T 7 Z—H—E R EH| OREST
AiT) B4

AL A

@O DEDE, KMUTT IZ X%, AiJIIEYEFTHA R T35 COMREN S FERIC X 2 iRk FEIRERH L e — b
RN T DB T AR IE

@ PEA & PEAENCOM & iR « 2R FEDOFLT

PEA & MUEE NI X AHEKEIREH L e — N AR AT 5 H AL O ik

©

@ KMUTT ¢ b— bR - BB 2 — L OWEKFEREREL b — R 7 R UOE =R L —H
S DIE WA Dk
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6.24. EDRAEBRDRT T a—)L
- BV ARBEOEGERE

20184F 6 H (Hifht I F—52T#) LV . #'H PEA 3 X1 PEA ENCOM WA EREEK ~DIERIEHE) 2 FEiiE
L, A¥— L7 v 7RIV R — N2 IBAYEFBAITO 2 bbb B VR AR ZET 5,

- BAHHLAER

AIINEWEFT D I N —T 2t L R B BMEN [~ h U XA T K] BBEICERL. SN TWD,

- EREREEMAE T

EWIZH 5., allBEFT  HIAE TIHICBW CERICHIEKFERFIRE Le — FAR T2 AELTEY . BEN
DDA A T 55 HTH D,

- ETERE T
L7, BIERERHR DRI b D

- othAts, ARG

BEICIRBIEEN 2 BRLA LT . AYLEE F7-1%. PEAENCOM /5 4 — & — 3 AFUTIHC NI RG2S T X
BDAIRWNZ 72> TN B,

6.25. REFERUVERE
TR

BECAE TS 2R b A bE T 5720, BRFRICEIT 2 REGFHEIIFAE L,

- PIHEERE
[l 12 K0 IR 13384 L ey,

7



[l B2 &0 &AL,

- BRI RIA 2R
[F] 0T & 0 BE RO MENE TR0,

6.2.6. FEDIKR

[2.2.1 8 Je kb2 & 3 D EIT OFEM — JIRIENC T 2 HEEEAT & Oz ) (ZFEHOME Y | Kt G
KT DX ANTBT D ERBEHMIT, BE, ¥ANTHRESN TV ZELSAREOMEERN L — FAR V7 LUK
A T7—L72%, LLTIZ %1E&0%2@ﬁﬁﬁﬁfﬁt&4 BFde— FRUTRORA T —O% KR
ZERLHET D,

W R RIREATI T 2 2 A 12B1T 2BEHEANL, BUE, A4 THRIEIN TV L ZELREJROMERAE — MR
yﬁ&ﬁ%?—ﬁ&éouT_\K%%TA%LK&%Tﬁfwméhfwét~b$/7&0$47~®
Wi % 9 5,

<HFADE— MRUTIZEET D L >
- [e—=FRUTIIEA—T1—]

« KMUTT 205 D AFER TIL, BIE. ZA12BIT 5 b — AR 7 (Heat Pump water heater) 7 iz 5 A
— =%, LFD 144ET, HHPRFTE L TWDH e — MR 7R, &TESEAE ST (air to water) T
bY, Ta AL —EOREETHEERE LR O AR T O2HEREAE — MR 7LD,

26254 DE—bHLT A= — GERR)

(D Eakaphat engineering and energy Co.,Ltd. (®Boonyium and Associates Ltd.
(@Advance Thermo Solution Co.,Ltd @Clean Air Innovation Co.,Ltd

(®Energy Master Co.,Ltd 10Benefit Media Co., Ltd.

@Asetplus Co.,Ltd. ADBTP Engineering

(®Airco Limited Co.,Ltd @Alpha group Co.,Ltd

(©J-7 Engineering Co.,Ltd @3Top Energy

(DTop Energy Thailand Co.,Ltd. @Advance Exchange Technology Co.,Ltd.

[ — FR U FOEhRAUE])
s A A TN F—EBLOEAIL, Bix eas OB EEZ ED, FECTOREFEORESLT Y v
TOFMEEZRTELTWND, BARINZIE, =7 a om0 8o 28 S BIZOWT, AT REROIRPE T
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3% A MG N OGRS T2 Z & & HIZRIRT R L X —5h % (MEPS) % 2003 4-I2iilE L, sl Bl &
U CHUS 2072 L TR EEHE, XA NTIRENRE L OND Z LIl Tnd, i<, ®AnsED M E
HIZhbEH T, mRAXF—hREEOLEMTONTE Y, BRI, BAESS=Tarlo8mEIC
KL, TRAF—LEO LY BT 20003, HIRBR%E & % e B89 m =54 (HEPS) 7% 2009 4
WZHIE LTz, 2O X5 Rkof, e— bR 7I2B$ % MEPS & HEPS O8I IBEIZE T L, BIfE, AR
TR ENHED SN TVD A, EFEUERR (EN-255-3) ZX—R|IRE LI A ORBREMEDO T, KMUTT
D3N L7oslBRfE R L v, 4 CRUEEITE SN D B — AR 7O MEPS X, COPt=2.4 L I, HEPS
1L 3.0=COPt=4.0 &L L TIREINDHIALTH D, FFRBRICBNTHRBRINT0EO L — MR 7 OR
RIE 4.5kW~38kW T, & TEKEHEGTADOMEERNAE — MR 72 %,

<H AITHT H MEPS&HEPS FBE~D b — AR 7 Oakl s 3 >
« KMUTT 25 DO AFIER TIX, 2014 FEFFSIZE T 5 & — R R 7D MEPS&HEPS ~M kR 32 i 13 50
7 K, [FRRBRIZIS 1T D 50 HEFE DN RAKMESAIILL F @ ) T, 78%DHEFE A HEPS IZFRE S 2 WA A
Thn, £72, 22%DHEFED MEPS DEEHEZ R L TWH T2, A NTOIRTFEILAETH 5,

[b— FARY T OERFBIE A =]

* KMUTT 225 DO AFIE@RTIX, 2015~2017 ££0D 3 # FEIZIBIT 5 X A Db — bR T OEFMBPEALSR (KR
ARERPY - PEEEERPR) IZLAR DM@ Y T, BAEELICE — AR S OEAREIIG SR o 2N, T
& L MEFHEHTCOHANERNHERTE D,

[2015 4EJE] BAETRPY - 100%., FESEELRY : 0%
[2016 4] BZEERFY : 81.5%, pEETRFT : 18.5%
[2017 4EE] BCAETRPY « 84.1%, PEZEERMY : 15.9%
Ke— MR T OE RISV TOERIBHHIEL,

[ & — AR T OIEEE S /0 Aii L3R ]
« KMUTT 76 O AFE#R TIL, 2015~2017 40D 3 7 BT 5 X A D& — FR > 7 O NIENGE T 5304 LR L
TOEY TH Y, FAEFEILITINEGE S 20~30kW D7 T AN KR TH D, Kb RKERMBEGESTH
40KW TH D Z b, WRIGHIIC LR L Db — MR T OMBGE NI TIRWERE L 72 5,

[2015 #-J£] 10~20kW : 2.3% 20~30kW : 52.3% 30KkW~40kW : 45.5%
[2016 -] 10~20kW : 34.8% 20~30kW : 39.1% 30KW~40kW : 26.1%
[2017 #2J£] 10~20kW : 31.3% 20~30kW : 41.7% 30KkW~40kW : 27.1%

[t — FR 7T OflikgHE]
c KMUTT 225 D AFIHFR TIE, BEXZA THRRENTWAHE— FRU T DA =2 v /L3 A NI 12,000
~15,000THB/KWy, D #EFHHEE & 72 5,

< B A DRA T —IZBHT B Hpikr >
[RAF—HR5E A —T—]
« KMUTT 225 D AFIER TIZ, BAE, ZA BT DERA T—DRFBA—D—I1E, UTFTD 71725,
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£K63FADKRAT—RA—T—

(OGETABAC (®Chatchomchuan
@Thaisteam (®Banpong Engineering
(LK Boiler (DBIB

@Thai K Boiler

[RA T —DihsRkHE]

« KMUTT 725 O AFIEFIR TlE, BIE. XA ICBITDRA T —ONRKAEL, REVEDEICLL T & 725,
Gas : 85~90%. Oil : 85~90%. Solid : 75~85%

[RA T —DERMHIE A R]

« KMUTT O D AFIHFRTIE, XA DORA 7 —OFMRIE AR (RAEM - PEFELM) ZLLTO® Y T,
EAEEDOFERITE SN o 7208, EEEMOEALLRIK 6 E((15,000 B) TH Y . PEEETOE AN

ZUME3 5373 %

BAEERPY - 10,000 5 (40%) | PEZEERFY @ 15,000 & (60%)

MOE N DG HIEHTEE L,

[RA T — DAk 5]

« KMUTT B D AFIFER TlE, RA T7—DA =2 v/ 2 NI 2,500THB/KW, & 725,

# 6-4 JRAIA4060 : 2018 & % A D

[5% : JRAIA4060 : 2018 & % A DOIRERSA: D i)

BRSO Lk

[C]
Drv bulb tem Wet bulb | Outlet air | Feed water temp. to Comp. On-Off :
y P- temp. temp. storage tank Water temp.
2 A DREREANT: 35 24 <30°C 25 50,55
[C]
Water . .
Dry bulb temp. Wwet bulb inlet Water incoming Outlet temp.
temp. temp.
temp.
JRAIA4060 : 2018
[In interim period] 16 12 15 17 Standard outlet
JRAIA4060 : 2018 o5 21 15 24 temp. : 65
[In summer]

<BURF IR TH 2 2 R ORI >
(1) ALHEEEP) S OHER!
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FRICERE LA D — bR T RORNA T —DOFEHEREPOE R & 4 B 08 Kot S 80f & 72 2 iR K
RPHUH L b — P AN 7 OB FRILES S R 23K 6-5 [T 72,

F 6-5 W MR & 2 A OB DA FR L R

» . N ; A= xR b
- BhERKHE PIRSV/S g N
A7y (H§ 23R COP) (vA7h COP) (ﬁﬁﬁgﬁ) (B 5 IARR
W T RF S AT 4.2% 7.4% %7 28,0007 65°C X% 90°C
B b=ME VT 2.4~4%? 2.4~4%2 12,000~15,000*" 55°C
B AT 0.75~0.9%3 0.41~0.49%° 2,500 100°CLL E

X1 KR - AR 15°C, MM 10°C, FA7KIRE : 17°CRFIZI8IT DB D - 5 JE,

X2 Z A DORBETHRER D MEPS, HEPS % i [,

33,7 : KMUTT 725 o0 B E 0 i,

¥4 BKIBEE © A0 15°C, HIN 10°C, FA/KIRJEE : 17°CRECIIT DINEL « EIOWTT % 58
X5 R A T — BRI A AR TORMFEREKIADHFHE « 54%) &,

6 W Mo AT ¢ Al 880 5. ANZAGES 90kwW, 1 [ =3.5Bath TiAH,

ERNESNDEBY | ERIGEINITFKE (HERHAR COP, YA7ACOP) Mk b i<, A%
N—BHHFCEXLHHNTH L0, FEITA = v /b A~ (8RR OR) T, B EREN K S @AM H
ST, SREOBHTEE)CTATF Lz ¥ A TOE = 14814 (Direct Subsidy) OFIFHIZ L 0 . KB{L 3 HIFE C &
% (fiz /3T Direct Subsidy ZFI L7284, 28,000=19,600THB/KW & {8 I 6E)

LU G, BRSO = v v ax b (BERE D F) 1% Direct Subsidy #FIH L TH, &RA 7
—ITHA T8 ERRERVE R E 72D, IBED FS A RS [H24 47 HIERIR R bk SR BT i M S e e =
¥k ZAICBT S EMEE TS ~OMmEAKFERFRE e — FAR Y 7 HAIZ LD GHGHI T vy =7 s OZEAM:
FRGAA ) CEMBLIZET NV —ATRIEGS, BAHREMZ5EE LA =3y /Lba X EBA#EINLZICE
Db 6T, BFY AT AOWME - IRBAOBAR AR E - FEFRIIC S mEKFERREH L — FR 76 R
DR EIZ SR TE TWZZ &b, HERICKRERT =7 a X NORIBNAFEBRTE, &KEH
INEBRI3HFELE REEMENERTETZ, ZOETAr—AD L 52, HEAKRBRHELE— FR> 7
~ v F LTemE  IRB OB S AMERM 28 U TR TE . MIRAKRRIL L e — R 7 OB@)RRH 53
E<BENTEHEZ, 7= 7 aX NOREAED R CTE, §iR L72AA 7 —IChXmnag =2y Lax
FOREGIRRT D ENTEX D720, +OBFIRHDEE2D,
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Heating 5,316GJ/year Cooling 2,250G)/year

t Heat demand P
for feed water Z
2,816G]/year heating L 350GJ/year

=

Q@& & 2,500G)/year F 1/900G/year

wer consumption 212,000kWh7Q¥&" consumpt(i:o'r]1.I1I01,783kWh/year
— ller

LPG consumption 2,816GJ/year

Boiler
- Heat recovery heat pump

[ M Heat Recovery Heat Pump Heating Load of Boiler Feed Water | [

T ‘ ‘ I 300
2 Y 250
200 ——

200

m Heat Recovery Heat Pump Chiller 6 + Chiller 7

Heating Load [kW.h]

Cooling Load [kW.h]

AEKFERERHUE - MR JIc L3 DEAGHE U SRR — MR TIC LBl EE

0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 2 0 4 8 12 16 20 0 4 8 1216 20 0 4 B 1216 20 0 4 B8 1216 20 p 4 B 12 16 20
9/22 | 9/23 | 9/24 | 9/25 9/22 | 9/23 | 9/24 9/25

6-5 MIRKFEIREIRH L e — FAR A2 K HIRE - MBI A A —

(2) A7 T ReEEZ IR Z 72 IRR OUGE
H24 £F £ NEDO HUERIRIE ALt 5 ] BT S HEME 3 COMBINE A N — AT, KFEEIZTH AL
BH L7 EXUBHe BT, Oil B Hfli 2 AV T, 2015 4F (324%) & 2015-2036Lex.price (#EGt) DK/ Z—
IZBWT, CEHIMBEERA 77— bmIEKERIH Lt — MR T ~FH LA ORE ISR 2 o
NZEHE (IRR) ZRAK L7-fEH. 20154F (E4) TIXE(L L7223, 2015-2036Lex.price (#EFt) THRAVIZKE
KHEL., A7 TEEHRMOBLE CRIZGE. 4%, # A THIRAKRKRERL Lt — MR 7O RIER~
M CRWERREAHIFTE 2,
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7 6-6 IRR H#GaET
IRRSEE 5 (H24£EENEDomﬁmﬁfbﬂ%‘“&mﬁﬁ?ﬁﬁiﬁ)
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028’ 2029 2030

HasEE 1 2 3 4 5] 6 7 8 9 10 11 12 13 14 15
ERfEAEHIRE[TKWh] (294) -294 -294] -294] -294] -294 -294 -294 -294 -294 -294 -294 -294 -294 -294 -294
B[ THB/KWh] 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
BRREHIRZA[FTHB] (1,029) -1029 -1029 -1029 -1029 -1029 -1029 -1029 -1029 -1029 -1029 -1029 -1029; -1029 -1029 -1029
CEhHlREKL] 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319
CEIMEH[THB/L] 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
CEMREHIRZA[TTHB] 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975 7,975
HPE A XYy NFTHB] 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946
$REAI1MIANTFTHB] 22,922 -22,922
$ry3170-[FTHB] -22,922 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946 6,946
$ry3170-RIEER[FTHB] -22,922| -15,976| -9,030| -2,084 4,862 11,808 18,754| 25,700] 32,646| 39,592| 46,538 53,484| 60,430| 67,376| 74,322

& (9 R OUREE(IRR) 26.7%

IRREEMHE (20155KH : EﬁﬂﬁB 7THB/kWh- Eili#£23.1THB/L)
2016]  2017]  2018]  2019]  2020]  2021[  2022[ 2023]  2024]  2025]  2026]  2027]  2028]  2029] 2030

mzssgg 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ERERBHHE[TWh] (294) 204 204] 204]  294| 204|204 204 204 204] 204] -204| 204|204 204 204
SB[ THB/KWh] 3.7 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680 | 3.680
HIREE[ T THB] (1,082) (1,082)| (1,082)] (1,082)] (1,082)] (1,082)] (1,082)] (1,082)] (1,082)| (1,082)| (1,082)] (1,082)] (1,082)] (1,082)] (1,082)] (1,082)
CEBYIHEKL] 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319
CEMEA[THB/L] 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23
CEBNENINAE[TTHB] 7,369 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369 | 7,369
HPBAXY N FTHB] 6,287 6,287 | 6,287 | 6,287 | 6,287 | 6,87 | 6,287 | 6,287 | 6,287 6,287 | 6287 | 60287 | 6,87 | 6,287 | 6,287| 6,287
&40 IANTFTHB] 22,922 22,922
193170~ [FTHB] 22,922 6,287 | 6,287 | 6,287 | 6287 | 6,287 | 6,287| 6,287| 6,287 | 6,287 | 6287 | 6287 | 60287 | 6,87 | 6,287
$r99170- RAFEA[ T THB) -22,922| -16,635] -10,348] -4,061] 2,226] 8513] 14,801] 21,088] 27,375] 33,662] 39,949] 46,236] 52,523] 58,810] 65,097

& 2RI OURERE(IRR) 23.0%

IRREE M (2015-2036Lex.price : ESHR4.587THB/kWh- Eili£28.8THB/L)

F 2016]  2017]  2018]  2019]  2020]  2021] 2022 2023  2024]  2025]  2026]  2027]  2028]  2029] 2030

ERE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
BREFENHE[FkWh] (294) 204]  204]  294] 294] -204] 204 204 204 -204] 294] -294] -204] 204 204 204
ESAISEM[THB/KWh] 4.587 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587 | 4.587
BRI HHEE[TTHB] (1,349) (1,349 (1,349) (1,349)] (1,349)] (1,349)] (1,349 (1,349 (1,349)] (1,349)[ (1,349)] (1,349)] (1,349)] (1,349)| (1,349)] (1,349)
CEMBIMEKL] 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319 319
CEmEM[THB/L] 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8 28.8
CEMRSHIRE[TTHB] 9,187 9187 | 9,187 | 9,187 | 09,187 | 9,187 | 9,187 | 9,187 | 9,187 | 9,187 | 09,187 | 09,187 | 9,187 | 9,187 | 9,187 | 9,187
HPBAXY N FTHB] 7,839 7839 | 7,839 7,839 7,839 | 7,839 | 7,839| 7,839| 7,839| 7,839 7,839 7,839 | 7,839 | 7,839 | 7,839 | 7,839
BTN TFTHB] 22,922 22,922
$199170-[FTHB] 22,922 7,839 7,839 7,839 7,839| 7,839 | 7,839| 7,839| 7,839| 7,839 7,839 7,839 7,839 | 7,839 | 7,839
+ry5170- RAEEA[ FTHB) 22,922| -15,083] -7,245 504|  8,432] 16,271 24,110] 31,948] 39,787] 47,626] 55464 63,303] 71,141] 78,980] 86,819

%O 9 ZHARICROURERE(IRR) 31.5%

H24 AR NEDO HitBRIRLIE Lok SR K B S 3 D RRBI SIS A > 7 T B Al D 7 % A2 B,

AN

A R BT OFEA TG & 72D 2 A OBRBERXARA T — EMIBAKREHE L — FR U 7 O— R RLF
—VHE B ISR AP B O RRGEZIT > 72, BT /L7 — AL 100G) O LLHLHY/ N B D ELEI &
H24 4 NEDO R boxf 5 M B i S HEdE 26 O3 L - KRR 5 TIHIC BT 2B ED 2 X7 —
TRAEZITo T2, WIFO/REZ— 128\ T, @MEMI COP, ©NNZEL « A COP TO@miR/KRIRERH L & —

(3) F—EENOHEFE L7 — k= L F —{HE B K QN =0 R A PR ek

R 7 O—IRE= PN —HEE L NRENFRT AR ENRGERR A 7 —I2lbx REL DN &2k
WTET,
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F 6-7 — IR )L —{HE B R ONE R0 R AT A Hl i g

[LE(100GIR%))
wiin7) e (CEH) E-ptoT HlHE E-MoT MR

QT | ERMER | e R 45 | QU | B (5| @YATARNEE : SERA" 45 | @sarishk : mana 45 | ©Unimoww(hiE) | QOLER | @GLEER |eunmowwonm s | @@LEE | @@ LEER
T G | =m 117.65 111.11 235.29 222.22 86.07 | -63.4%)| -61.3% 49.84 | -78.8%) -77.6%
—RITINF—HEE

K| 2A 3.04 2.87 6.07 5.73 2.22 | -63.4%| -61.3% 1.29 | -78.8%| -77.6%
UIEENS, =
iii&fjg?@ k/G)| 28 0.03 0.03 0.06 0.06 0.02 | -63.4%| -61.3% 0.01 | -78.8%)| -77.6%
SEENRN At £-C02 [20156 5 8.65 8.17 17.29 16.33 4.84 | -72.0%| -70.4% 2.80 | -83.8%) -82.9%
BIEEES, |
E’;’g;z’;g&% v-co2/63 20154 0.09 0.08 0.17 0.16 0.05 | -72.0%| -70.4% 0.03 | -83.8%)| -82.9%
(L8R (H244EENED OB RBEA L XTSRE Sl HEE B 2 « $9212,50001)]

siin7) e (CEm) E—MoT HIHE E-MoT HIHE

BAQT | ERMER | Ot R 5 | QU : B (5| @YATARNEE : SERA" 45 | @sarsnk : mana 45 | ©Unimoww(hiz) | QOLER | @GLEER |eunmowwonm s | @@ LEEE | @@ LEER
I G | =\ 250,023 236,133 500,046 472,265 | 182,909 | -63.4%| -61.3%| 105,912 | -78.8%| -77.6%
—RIFNF—HE=

K| 28 6,451 6,092 12,901 12,184 4,719 | -63.4%| -61.3% 2,733 | -78.8%| -77.6%
UIEENS, =
i’;ijﬁﬁ?m k/G)| 28 0.03 0.03 0.06 0.06 0.02 | -63.4%| -61.3% 0.01 | -78.8%)| -77.6%
SEENRN APt t-C02 [20156F 5 18,374 17,353 36,748 34,707 10,276 | -72.0%| -70.4% 5,950 | -83.8%] -82.9%
BIEEE, |
Eﬁiﬁfﬁgﬁg vco2/63 20154 0.09 0.08 0.17 0.16 0.05 | -72.0%| -70.4% 0.03 | -83.8%)| -82.9%

[FRESAFIC EIhHE S ORME (7-2h5 (BLIK : 0.85, VATh : 0.43) | CHINFEZ EhRE (7-80% (B : 0.90, V474 : 0.45)

WK L e — R R 7 N2 COP(3.15), Nz -

CO2 PEHIF HAL (FER

% H) COP(5.44)

) : 0.5483kg-CO2/KWh(IEA =41 7 2017), CO2 P HLAL(C Eifh) : 3.0026kg-CO2/L(H24 4 NEDO Fi s &), iv¥ -
JRHAL (A« —HAH) © 9.76GIMWh(J C— IR BLRARER OBEEIT I 200 B A ver 2 I &), ot - HNL (A« ZIRHLH) -
3.6GIMWh(IEA 41" 7 2017), iV —JREAAZ(C i) : 40.8572(IEA T4~ 7 2017)
T ) O C BRI T R I H24 4FE NEDO FHAS A 32 & Wl 4fk,

84




£ilo, EFFRERT (DT AT D83 kR A T —, @V AT LR @hRAA 77—, ®
unimoWW(IIEY), @unimoWW CInEk « 5 AlD) ) 12OV T, —RE /T —HITER, ILEZR A A HIEER,
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DEDE EXREH

Dapartmant of Atarnative
0 Energy Development and Efficiency
( ) MINISTRY OF ENERGY

Energy Efficiency,
infbhailand

DepartmentiofiAlternative
Energyibevelopmentiand
Efficiency (DEDE)

& NFENTIIWAITU
MINISTRY OF ENERGY

Departmant of Aternative
@ Energy Development and Efficiency
2 MINISTRY OF ENERGY

Thailand’s Energy Efficiency
Situation

i Departmant of Alternative Thailand Integrated Energy Blueprint

0 Enorgy Davelopment and Efficiency 2015)

& ministRY oF EneRGY ¢

r‘ Integration & ) Harmonized Time Frame I Better Balanced Focus ]

Security Economy Ecology

POWER DEVELOPMENT PLAN
iwudnnmdowanlwdhuoousanAlne*

Department of Alternative
0 Energy Development and Efficiency
( ) MINISTRY OF ENERGY

1 I « Thailand’s Energy Efficiency Situation ]

« Energy Efficiency Plan (EEP 2015) ]

3 « Energy Efficiency Policies and Measures J

Department of Atternative

(@ Srirgy Dovalopmon: an sttcioncy

MINISTRY OF ENERGY
Final Energy Consumption
By Type __ Fossil Fuel 78.09%

Thailand Energy Situation 2016

Electricity 2.27% (Solar, Wind,
Biomass, Waste, Biogas)

Small Hydroelectric 0.03%

Large hydroelectric 0.35%

Renewable
Energy 13.83%

Thermal Energy
8.98% (Solar,
Biomass, Waste,
Biogas)

79,929 ktoe

Traditional Renewable 1 9
Energy 5.97% .

Biogas (Thermal) 2.20%

Hydroelectric (Import) 2.11%

ENERGY EFFICIENCY PLAN Approved:
IwueuSHBwAOL® August 13,
2015

ALTERNATIVE ENERGY DEVELOPMENT PLAN
IWUPILNWADUNAINUIA:WADOWNOIAON

)\'m»i‘ o

GAS PLAN

ﬁE %l ot
TIEBmmm

THAILAND INTEGRATED ENERGY BLUEPRINT

Final Energy Consumption

by Sector = Industrial
= Residential
37%-_ | = Commercial

= Agricultural

= Transportation

7% -

Source: Thailand’s Energy Situation 2016, DEDE 5%

Departmant of Aternative
@ Energy Development and Efficiency
2 MINISTRY OF ENERGY

Energy Efficiency Plan
(EEP 2015)



DEDE EXREH

Department of Alternative
ly EE A e .
L ) MINISTRY OF ENERGY

Concept
——

Long-term
Implementation

Goal to reduce Energy Intensity by 30% in 2036,
down to 5.97 ktoe/billion Baht

eductl
E|b25e2010 = 8 54
ktoe/billion baht

ElActua2017 = 7,94

edu
E[G0al2036 = 5,97 |
ktoe/billion baht

| ktoe/billion baht

mx "Current progress - 3.8%

Target F - "
56,142 Combination of

ktoe Compulsory &
Voluntary Measures

160,000 -

Final Energy Consumption (kioe)
£

60000 Performance-based
40000+ gssumption; Support
000 - » GDP Growth 3.8% a726uh

o Lz_Population Growth 0.03%

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 7

Department. of Atternative

(@ e Dorerers e rfeiancy

MINISTRY OF ENERGY

Energy Efficiency Policies
and Measures

Compulsory Measures

Regulation - Designated Building and Factory

Electricity Meter > 1,000 kW or Q_'

Transformer > 1,175 kVA or
Use energy > 20 million MJ/year

Type Designated Factory/Building
Electrical Meter < 3,000 kw = 3,000 kW
Transformersize < 3,530 KVA = 3,530 KVA
Energy Used < 60 million = 60 million

MJ/ year MJ/ year

Number of Energy 1 2
Manager At least one is senior

Currently over 8,000
designated factories and
buildings
—_—

1. Do energy management

system (EMS)
2. Appoint Person Responsible
for Energy (PRE)

Department of Atternative

(&b Crnay Bovetopmors. and Effiancy

MINISTRY OF ENERGY

EEP 2015 Strategies & Measures

T
Cmsny

* EE 1: Energy Management system in designated factory/building
® EE 2 : Building Energy Code

* EE 3: Energy Standard and Labeling (HEPS/MEPS)

* EE 4 : Energy Efficiency Resources Standard (EERS)

CoVelway

® EE5: Financial Incentive

* EE 6 : Promotion of LED (Light Emitting Diode)

* EE 7 : Promotion of EE in Transport Sector

* EE 8: Research and Development in Energy Efficient Technologies

o Complementary |

* EE 9 : Human Resources Development
 EE 10 : Promotion of Public Awareness on Energy Conservation

& ey Bovelapmen. and Eifciency Energy Efficiency Plan: Rules and
& minisTRY oF ENERGY Regulations

Energy Conservation and Promotion (ECP) Act.
of 1992 (revisionin 2007)

4‘ ecive rom 0573008 m
s

| Decree on designated building | | Decree on designated factory |

Effective from12/12/1995

| Ministerial Regulations |
E M. t il 3 ble fe
nergy Management in Persons Responsible or|
designated buildings and & Energy (PRE) ERSIEY; M?nagement
factories Auditors

Effective

Effective from17/07/1997

Effective from20/11/2009

Building Energy Code
?’I

Effective from 11/05/2012

"High Energy Efficiency |
Standard for Equipments|

Effective from 20/06/2009 2
and Machinery

Effective from08/04/2009
1992 2007
* Focus on Engineering Solutions * Introduce EMS
* Low attention on Value of People « Systematic approach of energy conservation

&msmﬁa;xw EE2: Building Energy Code

BEC Regulation

To prescribe types and sizes
of buildings and also standards,
rules and procedures for designing
of energy conservation building.

New or retrofitted
buildings being constructed which
have total area of all stories equal
to 2,000 m2 or more must be
designed  under the energy
conservation requirements.

5.Convention
Hall
Currently mandatory only i

ings. Voluntary
for others.

8.Entertain 9.Depurtmint

7.Hotel — Store



DEDE EXREH

Department. af Atsrostive
4) Eneray Development and Efficiency
&) minisTRY OF ENERGY

MEPS: Minimum Energy
Performance Standards

« Both voluntary and mandatory
program

¢ Collaboration between DEDE
and TISI

* Standards are set up by DEDE,
but they are regulated by TISI.

P @

voluntary corlivcation mark  mandatary cartication merk
19 Products 4Products
Mandatory equipment:
Refrigerator
2. Air-conditioner
3. Fluorescent light tube
4. Ballast-integrated light bulb

Dopartmant of Aftarnative
Energy Development and Efficiency
(&))M\NISIHY OF ENERGY
Criteria:
« Available for
factories/buildings/project
developers for both EE and RE (RE ~

EPS/MEPS

HEPS: High Energy
Performance Standard
e Voluntary program

¢ Collaboration between DEDE
and EGAT

e Standards are set up by DEDE,
and labeling programs are
responsible by DEDE and EGAT

2 &
LT ﬂa
- (]
< -L B
[Gamnrenes | vso |

(L
o

16 Products

EES5: Financial Incentive — Revolving Fund

Al

37%)

« DEDE loans the funding via financial
institutions to familiarize the bank
with EE/RE investment

« Maximum loan of no more than
50M baht with interest rate of no
more than 3.5%

repay the loan I
+ investment at

Apply for Finance Technlcal
Sar , considerati
Make a
contract—

Investand

Repay the Return the

(__principal ' mone;

rata
Tvestment via
« Pal Total investment Investment via Energy saved | Energy saved
Phase | #of projects (Mbaht) encon Fund (vahy) | *Tieeicant (ktoe) (Mbaht)
1 78 3,427 1,902 1,525 98 1,805
2 83 3,330 1,735 1,595 99 1,713
3 98 5,878 2,702 3,176 93 2,329
4 I 128 377 905 13 a1
s 2 200 1550 7 530
s sz 1,350 e 76 245
6 (extended) 23 467 n.d. 14 74
Total 400 17,776 8,755 329 7,126

% @

v, o

J, SR ey T ——
( ) MINISTRY OF ENERGY

Capacity Buildings

1. Train PREs

2. Promote highly efficient technologie:

and materials

3. Promote Best Practice for energy
conservation

Bureau of Human Resource
Development

Department. of Atternative

(&) e Dorerers e rfeiancy

MINISTRY OF ENERGY

Energy Efficiency Policies
and Measures

Voluntary Measures

Department. of Atternative

(&) e Dorerers e rfeiancy

MINISTRY OF ENERGY

Energy Efficiency Policies
and Measures

Complementary Measures

i Energy Dovelopment and Effioncy EE9: HR Devel t
(0) MINISTRY OF ENERGY . SVeopmE
Technologies Demonstration

Energy Display Center
54 technologies showcased
- 37 Industrial sector technologies
-10C ial building technologi
-7 i ial sector technol
- 20,000 visitors per year

Advance Technology Demonstration Project Phase 3

Focus on new and highly efficient technologues with small
coverage publicly.

A total of 3 jies in 5

- Subsidize 40% of the cost

- Max subsidy = 6 million Baht

- Energy saving of at least 15% for
manufacturing process or 20% for
utility system

P
7] Adsorption Chiller

Once-through Boiler

18
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Department of Atternative
Energy Development and Efficiency

J‘) MINISTRY OF ENERGY

EE10: Awareness Promotion
ENERGYU

“Thailand Energy Awards”

- Awareness Raising

- Participation <L
- Public Relation
- Increase Visibility S
THAILAND
ESGROY
“ASEAN Energy Awards” B5
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Direct Subsidy

20% for Large factory/building
30% for SMEs

‘ Standard Measure ‘

Advanced
Technology

Payback period < 7 years

500 m THB
For SMEs
30 % max. 1.5 M THB
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Thank You.

Supachai Sampao, Ph.D.

Department of Alternativa
6 Enargy Developmant and Efficiency
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Wadenifdaue

Technalog
Thenburi

- V dJunudou (Heat pump) |
V mizhawvesiiuanudou co, |
V msvageuaNssauzvasiuautou Co, |

aﬂ P L o a
NNIHNAAUIITDUINNLVILNAITYUANE

—

Junanudou (Heat pump) i

& v, v da PR . e o >, 4 v,
Hunanutou uyagunsalilnnudeuiiiidauysznovisuideaiuilliluaiowsvainia desznauday

M = Al da v . v
ABMNSALYDS, ARUIALIYDS, MdIanANAY Ay Saraisined AiwihdiRnnudeuninundeninudou
gumgligh (Heat Source) ufatnemardeuldifuuvasnnudouiifigamgfige (Heat Sink)

-

z A
Juarudou

P = To heating system \
- B >, pressor ) Heat pump |
/" fosuiuoma N - { G 4
[ [ 1
! -~ i
i
i
Evaporator Condenser i
i
i
R = i
i
1 J i
i N
i /
. | . g
i source <par
\ .9, air, ground, water /
N — g 3

nisuszgndldtunanudeuluvssmalng

Ar
Aot

T

l

abhauduitld
* R410A (60°C)

| * R134A (70-80°C)
‘ . * 0, (90°0)

‘Water to water heat pump

Ussmmm’f]ua’nu%’au

CEEE

Air to water : Hot Water |
Air to Air  : Hot Air

Ground source

Water source

i Water to water : Hot water |
Water to air  : Hot air

Hot water
Hot air

Air source heat pump

Humnudeuitldaiuvaulasenluduaidray
(CO, Heat pump)
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Discharge prossure 2MPa

wilaninema uazazangldlish aanusnansalunifhansTelsu o -
Fhuhigvsidunseuasiansou gon
e
o
flgungiigaingfidh (31.1°0) solunishliflantoutu - ¥ RAN g ""““"1" T
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o oo rErpapyrug |
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[
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* 9Anqd figamgil 31.1°C Anudu 7.4 MPa

o ﬂ %
NAINAHIUUUAIUIDU
Activities oo snsgumsuageutiupauiou

Pt v oo
NETY CF RERDY Heat pump 1984 EN 255-3 Tnbdwunan1aznsmadeuu
Performance testing
28 heat pumps
T * gmgiinszhzuie 35°C
* gungilinszihzden 24°C
« gampiithdeudh 25°C

Timeline of heat pump activities at KMUTT KM

dnnzusssmAvasUsandlny

KMUTT’s research

hd
Heat pump project  Begin heatpump  fegarding heat pump

for energy efficiency  testing based on + Seasonal Coefficient of
EN 255-3 standard Performance
- Select test standards B SR, . P
- Buildtesting room Peilabicn AUAUNTIINA il
« Trial heat pump testing 22 heat pumps < Air to Water house hold 50°C (i), 55°C (n)
. Drat sl sandars T W), o)
MAYEKAWA 2 pump * Heating capacity laiifiu 38 kW,

Performance testing

* Air to water heat pump type

&Z‘ i)
e > BE
Revise Energy
Conservation
Promotion Act
(1ssue No.2)

MEPS = COP.>2.4

Year HEPS = COP,>3.0
2015 2016-17 2018 9

2007 2013

MOU between KMUTT & MAYEKAWA (Thailand) Y Unimo AW specification

i Sgring Carroc
r heat pump

v Type Arto w

Model HE-HWA-2HTC
Power supply 3-phase 400 V AC 50 Hz
= Maximum current 554

Inlet water temperature 5t065°C

Max.inlet water flow rate 33 Umin

Hot water temperature 65 0r 90°C
Anguszasd : msnen F3umbhonuasmslindsnuvesdy Ambient temperature -10t0 43°C
arwdou €O, lumswidiriou Compressor 25kwx4p

Refrigerant o, (R744)

anuiiiansuazmadoy : Taeuduuu 8113 2 R2)
wmingfemaluladnszaauindnsuyd (nenuauisyuiiou)
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Unimo AW 90 kw

e

Storage ank

I

Unimo AW
(Air to water heat pump)

winewgldhnsmaseumeldanizusseinma o v

TaghifinsnunuamizamAveimasey

nvagavaNTIaULYRlNAIwiou CO, [y

COP TESTING
'UNIMO heat pump

—

1
Closed-loop system
(Circulation)

Open-loop system
(Once-through)

Inlet water temp. : ambient temp.

Water tank temperature : 90 °C
Outlet water temperature : 90 °C 9 atertank temperature

Inlet water temp. : ambient temp.
Outlet water temperature : 65 °C

o Water tank temperature:: 65 °C

Open-loop system (Once-through)

KM
ui

nbdunnmndn cop vaansel Once-through
[w s

& @ ds
s lugasdasn

@ od
) ineaeniiA1Asi

Tuan) X 1) J

JV xp X Cy X (Toue
L cop = P

i)
Py

V = danmaTnavonhivdrfunmdon (mls)

p = awmnuivwonh (ke/m’)

Cp = smmudouinnzaonh (ike.2C)

Tyw,oue = quugiihiioonnnduanuton = HWTs (°c)

Twin = qemgihidufuaomion = HWT6 o)
P = mddhild (wh)
t = pmitl#lumsmagey (h) 15

1. Once-through at outlet water temperature 90°C

e thromgh AT sutled water teparatare 95°C

. anmzanmenh o
o 5 Fa 32.4°C / 68%RH
o [ aqug / poiudining
wo (AU gysonnsnen o
3 7 vt 26.5°C / 96%RH
- qungi / s
20 =
3 quglshidndunnatou (1,,) 35°C
Flaw e » 19 Lnsin. ;o #lh =
e R smslvanakeh 19 Umin
£ (Water side)
qumglithosnentnmdeu @@, ) 90°C
Performance  Heating capacity (kW) 77
o Power (ki) 223
s
1oL cop 322

[FpE——

2. Once-through at outlet water temperature 65°C

Once through: At otstlet water temperature 65°C

RN

——

R

40 50 S0 M S0 W 100 L8 120 130 M0
T i)

annu N
31.4°C / 68%RH

e quungl / aouidudiing
(S S —— N
- é’ oo 25.6°C / 99%RH
~ qungd / i
i T
H quglhirdunmutou ) 32.34%C
£ nh -
H 3 sasnilvavakh 3031 Umin
£ (Water side)
qumglihosnvintumnudou ) 65°C
Performance  Heating capacity (kW) 659
Power (kW) 20.45
cop 322

Close-loop system (Circulation)

mbdanmAn COP waansel Circulation

Foranfudatontil teonmodH o
Aomandusidssdivho sunssiguugiihluddsiiuiddmn

N cop =V XPX Gy X (Ttser = Testare)
P x 3600
’_® 5 £ o o 3,
[ — | we V = Fnanhiidudhdaiy (m)
I Tp— p = aumumivonh (ke
Cp = smsbouiimzvonh (kg °C)

Tt set = quugiinovonfiludaiiioma o)
o e pre: Twtstare = qungindovonhludaddoiudunior o)

P = malihilld gowh
18
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3. Circulation: Set water temperature in tank at 90° 3. Circulation: Set water temperature in tank at 90°C

Outlet water temperature Cirelation - et wates temperatur in the ank 2 90°C
o ammzamh N
” o s 31.4%C/ 68%RH
0 - - e qungl / e
o P "
(Air source)  gnyyamnaean N
’ P 25.6°C / 99%RH
g / mrndudining
andaluday 15001
#nlth 7 3
ngliafevolhludsdtoumtdhn 355°C
aterside) 0
quugladvolilludsddoduganibhoy 84°C
Performance  Heating capaciy () 602
Power (kW) 2207
e it Operating time (min) 818
cop 273
Time miny
19 20

4. Circulation: Set water temperature in tank at 65°C

wamsnnanuaussnuwmﬁumm%’au co,

Chrculation  Sel water temperature in the {ank a1 65°C

p— Testing Once-through Circulation
qumg / muidudinig 314°C/ e 0 o, 0, O,
Fmame Y Set point temperature 90°C 65°C 90°C 65°C

o (Air source)  anzgimaeen o
HE quungl / g 2567C/ 99%RH Heating capacity (kW) 7 659 60.2 639
i 7
H ey g Performance Power (kW) 223 20.45 2207 206
HE bt 3
H quwyliadvvalliludadodumbhn 324°C
LD Water side) e —— cop 3.22 3.22 273 3.10
5 qongadevoklufodohuan B o
]
E Performance Heating capacity (kW) 639 N ¥

pS— e WG - ansUTIIMATLENAaey figuugil 32°C arududining 68%RH

- hifimsmvguaniizussenAvuzngey
Operating time (min) 51 - L - ) v e
peene e o - wiasiinsarinraensittunfhe fgumgithdrfurowsou bidu 65 °c
cop 3.10

Time mis)

KM
um

Anldanedundsnulunisuaddrdou

[h¥ougaungil 90°C ildsilwa 1 m/h

sdadowaa UssAvBam  dmawdou  smdemds
Vnadomdaitld Alddne
[ ¢ 90% 38.1 MI/L 14 baht/L 67 L/h 94 baht
[hitudiwa 90% 364MJ/L 293 baht/L 70 Uh 205 baht
LPG 90% 26.6 MJ/L 13 baht/L 9.6 L/h 124 baht
fumantouco, cor-32 el 3.85 viw/kwh 19.9 kWh 77 baht

s ATy a4 x ISP AP
wnemy - Aldsrdlunsaithouiin e wiln FAmiou wifhsh Thank 'you
- nv@vudmﬂwumqquﬂvﬂan whify 35°C uﬁmﬁauqquﬂ 90°C
- Sasmswadihdou vinfu 1 m¥h
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< a . a
nsidsuwasasandamdsdentldinalunsnaddadou

[h¥ouguingil 90°C ildasilwa 1 m/h

wiadoinda UssvBnm  Amawdou  mandeuwd -
Vwnandoundaitld Alddne
EI’\:T\JIH’! C 90% 38.1 MJ/L < 11.5 baht/L 6.7 L/h 77 baht
EI’DTUEWH 90% 36.4 MJ/L < 11.0 baht/L 7.0 L/h 77 baht
LPG 90% 26.6 MJ/L < 8.1 baht/L 9.6 L/h 77 baht

fuaamtouco, cop=32 Al 3.85 vI/kwh 19.9 kWh 77 baht
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1. Introduction
CPF... KITCHEN OF THE WORLD

wiauensiidnsnisdduainufauiuy co, éﬁjz’gzgﬂfjjmgwwﬂéﬁ?z = e "

Tuilszwelng Taagunuain

CPF (Thailand) Public Company Limited.

24th May 2018

1. Introduction 2. Sustainable development for CPF
Sums
2 Anasumsihfiaoms
oud s
WrunmssTlARUTRTUR0Au
AnasunumwBinvoiguou

Sy
W 10905

ussimuans:uraAndou
UnUoannukainsaromiiBamw

Charoen Pokphand Foods Public Company Limited
FOOP SECURITY

Eﬂ;‘{ gﬁgﬁhty Indlces STty sty ot
1 with

SELF-SUFFICIENT SOCIETY

Developing Win-Win Pactnership
Supporting Community Livelihood

DJSIZ517

LEAD THE WAY Odeidevuunf BALANCE OF NATURE
1o SUSTAINABILITY Axwdvbus:aulan B b
https://www.cpfworldwide.com/th 3 4
L
R B ]

2. Sustainable development for CPF 2. Sustainable development for CPF
Food Security Self Sufficiency
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2. Sustainable development for CPF

Balance of Nature

2. Sustainable development for CPF

EOALS TARGETS

REPUICING ‘

EMvTROMMENTAL

FOOTREINTS
(6  PROTECTING ‘--“,‘A, Pt
\:f/' sloPIvERSTTY P f

CPF (Thailand) Public Company Limited

Project site:Korat Factory (Slaughter House Processing Plant)

\ &7 %™ 333,333/1-2 Moo 9, Sikhiu-Det Udom Road,
5\ Tha Yiem, Chok chai, Nakhonratchasima
30190,Thailand

-

Fresh chicken and
chicken Appetizer

Teriyaki

Fresh Chicken Chicken Leg
Product

I n

2. Sustainable development for CPF

THREE FILLARS TO SUSTAINASILITY 60MLs TARGETS
werveois
veromarn
& ety
PALAVCE 07 WATURS N et
: souvesy
savaorin
SBLE-SUPRICIENT SOCIETY -t
sy
(9] o
commntry
009 securtTy uvessoos
KITCHEN OF e qnrr
THE WeRLD 3 Ao swr
&) PHROUENOUT THE. )
o

PeOPLE PRvRLOPMENT

SOV ANACS. R MANASERENT ) o )
wip CONPLIAVEE (85E) so09 ecess [l L2}

I 8

2. Sustainable development for CPF

. CPF GREEN VALUE CHAIN

uf:u ‘

Slaughter
L Foedmill ~ ® Animal Farm | 28 Ho::go W Food Plant  HFresh to Family

I 10

CPF (Thailand) Public Company Limited

Refrigerator room Boiler room

Slaughter House

Compresser Boiler
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Background and heat pump technology

The proposed project is to foster energy efficiency activities mainly in the food &
beverage sector in Thailand, by introducing heat recovery heat pumps that
generate both heating and cooling energy simultaneously.

Standard System H Heat Recovery
Chiller  Boiler eat pump System

15deg 20deg 15deg 20deg

10deg 90deg 10deg 90deg
COP=3 COP=0.9 COP=3 COP=4

~ - > “

Total COP=3.9 - Total COP=7-""

. . i
Introduction of heat recovery heat pumps in manufacturing process 13

3. Introduction of Heat recovery heat pump

Processing Flow

BT
BT T

Air conditioning

Chilled Water

5. Proposed System

Slaughter House
Plant

i Boiler plant

Refrigerator plant

1 T = 7T T ]

PONTROLPANEL, - BOILER RO

HOTwaterujuﬁ m
63degc ‘ N

Boiler room

3. Introduction of Heat recovery heat pump
Schedule

2012~2013 2013~2014 2015 2016~2017

Introduction of

Energy saving survey Energy saving survey Internal review
1st Heat pump

(2nd detailed investigations) -Installation place

+Saraburi Factory +Korat Factory -Benefits of introduction

-Korat Factory - Subsidy

4. Installed technology
; ‘

icti Factor
Existing System Boiler v
30°C 20m3/h
Soft Water Steam 140°C
ST 30T 20m3/h
Clear Water - Hot Water 63°C
Chiller
1‘ l, Water
. 30T 40~50m3/h E
) Clear Water Tt Cold Water 2°C

Proposed System

Factory

Water 30C

Heat
Exchanger é
30C |y |osoT s3c [ :
Pump | ‘ Water :
ISystem Tank Soft Water

5 Clear Water )-30C

e

25 35T 30T
Water —
tank
2
50 eat |71 63T o
—LPurnp ’7 Water
tem Tank

{__Clear water (
20c | ) 3T 30T u :

16

HOT watergy
63degc

HOT water L1 |
83dege
Chilld wates
20degc

Boiler room
Heat recovery heat pumps
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6. Benefits
| Proposal |  Actual |

Pay back period

) 5.3 3.7

Saving per year

(THB/yr.) 2,400,000

3,400,000

CO, emission

(ton-CO,/yr.) 990 1,220

Case study in Japan

MAYEKAWA

MYCOM

Case 1 : Food factory (before)

“Used for cooling in plant”
[Present situation]
+Hot water of 90 degC is made by boiler and supplied to each process.

+Heat from heat sterilizer makes the interior of the plant always hot throughout
the year.

~Spot coolers are used (resulting in increase of the load for the whole room).

Hot water 90°C

Well water ®® Each process

17°c

Challenge Boiler

6. Benefits

Energy Cost CO2 emissions
[t-CO2/year]
[ x 1000THB/year]
8,000 2,500
3.4MTHBly
,,,,,,,,,,,,,,,,,,,,,,,,,,, 2,000 A S Y
6,000 1,220t-CO2ly
1,500 T
4,000 +
1,000
2,000 - [ES--— SO2N--
500
0 o
Exi Pi
xistng roposed Existng Proposed
Il Heavy Oil
I Electric Payback year 3.7 years
) Fuel of Boiler Heavy Oil
Energy Cost Rate  : Electricity 3.42THB/kWh], Heavy Oil 9.67 [THB/L]
Calorific Value Heavy Oil 0.03977 [GJ/L] Heat Pump Q'ty 8
SDO‘IZ;r:;:Isc\‘:TCSEB(:%'E(I;C‘II‘::I::{)I;.;E:;3 [t-CO2/MWh)], Heavy Oil 0.0755t-CO2/G) Running Hours GDOD[thear] ,

MAYEKAWA
MYCOM

Features of water heat source type heat pump

“High-efficiency operation possible by heat recovery”

Hot water
supply
Heat
recovery
Water
supply
Have you thrown away heated water that
can be hardly used?
That heat can be used effectively for
Challenge energy conservation!!
22
MAYEKALWA
MYCGOM

Case 1 : Food factory (after)

[Proposal]
*Hot water of Eco Cute is supplied to each process.
=Using cold water cools the interior of the plant (Improvement of
working environment)

[Effect] 1 Eco Cute introduced CO2 reduction

Fuel: 2,900,000 yen/yr Fuel oil A: -133 tons/yr
Electricity: +500,000 yen/yr Power: +47 tonshyr

Total: -2,400,000 yen/yr Total: -90 tons/yr

EE I~ Hot water 90°C
l A Well water @
17c Each process
Challenge ®®

Water heat source

Cute]
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MAYEKAWA

MYCOM
Case 2 : Noodle factory (before)

Before to Install Water to Water CO2 Heat Pump
(Heating by Boiler Steam, Cooling by Chiller)

Water 17°C

[
[Boiler
Drain Drain
MAYEKALWA

HOT WATER HEATING COST COMPARISON . mycom

HOT WATER{L) r ‘ »
HEATING ENERGY COST 2
IP¥(yen)/mi COMPARISON(17°C =£5°C) - ']!
0 Y —
. Gl o
i m— .
. h. 4

0 27

> Chiller
(Air Cooling Type)
Chilled Water
2C [Tonext
2~ | Process
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MAYEKAWA

MYCOM
Case 2 : Noodle factory (after)

If Water to Water CO2 Heat Pump is installed
(Cooling and Heating by Water to Water CO2 Heat Pump,
Complemented Steam for additional Heating by Boiler)

loe Storage Tank Q

A Steam Boiler
Heat Exchanger

0C -5C
(Glyco|  |(Glycol)

77C)

L 90°C
=]
Water to Water
€02 Heat Pump
: Water Hot Water Tank %
are)
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# SHIKOKU ELECTRIC POWER CO,INC.

The role of heat pumps in energy saving in Thai industry sector
&
Approach to disseminate heat pumps

Kazuya Makimoto
24t May, 2018, Bangkok, Thailand
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Applicable area of heat pumps
Importance of dissemination of heat pumps

Key issues to disseminate heat pumps

Energy efficiency activities in Japan

aor W R

. How to disseminate heat pumps in Thailand?
(Implementing structure)

2. Importance of dissemination of heat pumps

Company profile

Established on May 1, 1951 (67 years)
1 of 10 Electric Utilities
Power Service in Shikoku region (18,804km?)
Capital : 145 billion Yen (%1,212mil USD) A e
2.89 Million Customers
Power Capacity : 6,349MW (as of August 1,2016 )

Hydro :1,146MW Thermal3736MW
Nuclear:1,456MW  Solar ~ :

Hokuriku EPCo,

Power Supply: 27,547 GWh Kansai EFCo.

Chugoku EXCo Tokyo EPCo

4,739 Employees

P,
. '? uONDEN

1. Applicable area of heat pumps

g 150°C
3 eatios.
o Proosss
E_ 100°G: d Emy
£ puitcaton | orymg
3 | Sterization. Lamingte
- Processed
E Fermentation Popm Orviea
g wc
£ % Factory GentaStanc-tond an
we || Thee Humidity
Cpteaiiee Wouid Product - chnio
ustrale | Machining O Goolng servabon
Geaning | Cooling, Aice Gooing . T
Quenciiing Tank Foller Gaolng,
S fean BT | Coaling i Glaze Process
a Cantrol Goolig Wik
H il
vc feingle $tage Compresson
] Fementation
é Reacton | Tank
xc ‘Managemen
Freazs Diying | (DU iags Comprascory
= Ieecream
- TomprEE, Product
&rc Brimie Fractue Freezng.
Equpmenti  Stwel  Geramcs'  Rubber'  Ghemicai] Food Product [Texies  Prining
Machinery  Non Ferrous. Stone Plashic.
Wetais

Applicable area of heat pumps in the industrial sector Source: HPTC) 3

3. Key issues to disseminate heat pumps

[Mt-CO2] "
600 <calculation result>
OCO2 reduction by installing simultaneous heating and cooling

target volume of heart pump :807 (-CO2/year)
500 reduction in INDC Onumber of factories (food,drink) in Thailand
: 111Mtco2 : about 110 thousand companies

(source : Thailamd economic general condition 2014)

3 If 2% of food and drink factories (about 2,200 companies)
simultaneous heating and | introduce simultaneous heating and cooling heart pump,
cooling heart pump which is supposed to reduce CO2

as above mentioned(807/t-co2/year),it can be expected that

e o ner | ‘about 17(Mt-CO2) would be reduced in Thailand

cooling heart pump INDC time frame

GHG reduction by

" Towl CHO after [ref : INDC of Thailand (summary) |

Thailand intends to reduce its greenhouse gas
emissions by 20 percent from the projected business
as-usual (BAU) level by 2030. (BAU2030: approx. 555
MtCO2e) <Time frame>2021-2030

100

2030

In target of INDC Thailand, CO2 reduction by disseminating simultaneous heating and

cooling heart pump is about 17.7(Mt-CO2 : those contribution of INDC’s aim is about
16%)

|:> Dissemination of heat pumps can greatly contribute to the policy in Thailand.
4

N\
( )
‘//7 ~ “How many” heat pumps? /\‘
( )
N \* /
~— “How to operate” heat pumps? NS
P
\ L2

Engineering know-how is very important to compose
heat pump system which yields the best performance of
energy efficiency.
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4. Energy efficiency gctivities in Japan

Collaboration between

Electric utility and Heat pump manufacturing company in Japan

Reduction of total energy cost
Customer
duction of CO2
Win-Win-Win

Electric utilit Heat pump
Y <— Collaboration —> | manufacturing company

Increase of electricity sales Increase of sales

of 's satisf:

Reinforcement of sales tools
6

4. Energy efficiency activities in Japan

< Making interview to Customer

B Electric utility has various know-how to grasp energy consumption of each
manufacturing process. In addition, we interview a customer with the interview
sheet in order to make the system flow diagram.

B Yonden (one of electric utilities in Japan) has 280 achievements of energy audits

in the industrial sector.
Interview sheet

2% %1% 1% wFood

@ Paper making

wChemical

wMachinery

wTextile

wGum

wSteel
@ Ceramic

wMetal

wPrint

Submitted proposals in the industrial sector

8
4. Energy efficiency activities in Japan
OMeasurement of energy consumption
1. High technical capabilities based on utilizing a variety of measuring instruments.  (Possessing approx.
! 800 instruments)
g data of ’ information.
10

4. Energy efficiency activities in Japan
OWorking flow

Interviews> Energyaudit> Measuremen> Proposal >

8 o {

.COSt. Installation
estimation

o

E Electric utility offers the one stop energy service from energy audit to installation.
E Electric utility proposes the most suitable system/equipment to customers.

4. Energy efficiency activities in Japan
<{Making System Flow Diagram (Production line)
System flow diagram can be drawn by conducting energy audit at the production
line through the process of being converted from raw materials to a final product.
And then, find the process which has the potential of introducing heat pumps.

4. Energy efficiency activities in Japan
<{>Making Proposal

B Result of analysis

%> Analysis will be done based on the
interview, gathered measurement
data, etc.

> Appropriate system will be
proposed by utilizing the system flow
diagram.

E Proposed system
Existing system

steam to Process

16[t/n] 30r¢) I

Refrigeration (S8

sytem gl
- N to Process
-

Chilled Water 2(°C]

HEtPUMD et s e e nan ey
[== 200) sl ] 30c) 1
= N =
Refrigeraton :
I
-y
5

Chiled Water 21°C) n

to Process

to Process
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5. How to disseminate heat pumps in Thzﬁnd?

Formulating the structure of disseminating heat pumps in Thailand

( ) Reduction of total energy cost
Customer

duction of CO2
Win-Win-Win
Heat pump
PEA ;
manufacturing company
Increase of electricity sales Increase of sales

Acquisition of customer’s satisfaction Reinforcement of sales tools

12

Thank you for your attention
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