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1. P-H Diagram Chart #1884 wunmuansrusuaziounalvesindnsdaleluszuuih
I [ < 1 a = . Ao = [
AN lngansianudunsiasviinagdl P-H Diagram lainilauiiu
2. Arduussdnsaussous COP (Coefficient Of Performance) angfld 8nsIaIusening
o < a = o I 1 | v 6 W o w = [
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COP = =

a o 1%
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9.4.1 mMImAduUszandaussauy (Coefficient of Performance, COP)
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1. WRNUANUEAIANNENAUSTYNING  Enthalpy (h) wazaudu (P) vesansiitanuu
Refrigerant P-h Diagram é’fﬂgﬂ‘ﬁl 9.6
2. wwsiamanudunesamgiivesasinnuiuiiuge (Suction) UazAUINY
(Discharge)
3. Fi’lﬁgmﬁgﬁ super heat wag subcool YouA3es Felnaund super heat 3¥gnaankuy
TfiAnegsening 3-5 °C uag sub cool Wiy 0 °C
Fogwmanusumiegampivesasiamnubusugauazsuingldudniunieneimen  CoP
910 Refrigerant P-h Diagram j;dﬂ?ll 9.6 l¥sadnelud
(1) nmafuseguvndiugauazsudiefienld andunsduuaszuny  auflady
gamgliansvhanudu (eamgliansvhanundusnuge-gamail Super heat) azldqadn Aeqgail 1 uazqasn
Saturate Liquid Line ﬁaqmﬁl 3
(2) anged 1 andulsivuudu Entropy Line ludnfuiduesanuduiuing agldqed 2
(3) anged 3 mndunsslulnfsasndadiuiduesnuiusnugeiayliqai 4

(4) 81uA1 Enthalpy v84ifazanantiuniA1 COP 1naung

COP = &
w
730
COP — m:(hl — h4)
m (hz _hl)
730
COP — (hl B h4)
(hz - hl)

nsmAENsIaus (COP) asnaralun1smainngadl P-h Diagram wuugauaf dslufinisanew

1% a . .. = i & a = =
AnufoulunseuIunisn 2 1 3 (Isentropic Efficiency = 100 % %30 1.0) wiluanuduaseasinisgayde
ANUTEURINUIAFEANIY  (Isentropic  Efficiency < 1.0) dadulunisinsgvidsdosien  Isentropic

Efficiency ¢78 wagiiieanuwiugnnasldlusunsudisagilunsusadu
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1. gwranuduiugaliviniu 0.3 barg (U13N) 138 1.3 bara (U1 Absolute) 130 gunadiviniy
-35°C

2. 9UAIANNAUAUAALAWINGU 16.3 barg (U5N7) 130 17.3 bara (U1 Absolute) 1130 gl

1w [e]

Wiy 45 C

3. 911 P-h Diagram ¥@9a15vAsidu R-22 31nAALaY 1.3 bara ﬁaqmwg:ﬁ 35 °C annidulu
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4. 910 P-h Diagram 283a3vAIy R-22 9nAIAuAY 17.3 bara wsegangll 45 “C annidulu
wwaszuuaududu Saturate Line (@amgdl Sub Cool 0 °C) azldgadnfl @
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6. 3Ndndl @ arnidululufsiniuLdl Low Pressure Agliandan @  agldansndssy
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’gﬂﬁ 9.7 P-H Diagram

7. a1ngusuen Enthalpy luwsiazan ala
07 1 (hy) - 394.0 k)/kg
W7 2 (h,) - 4635 k)/kg
w7 3 (hy) = 2565 kJ/kg
W 4 (hy) = 2565 kJ/kg

8. AIAY COP 91n@UANT

COP = (hl — h4)
(hz _hl)

Ccop (394.0-256.5) / (463.5-394.0)

COP = 198  w/w
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288197 2 : 9NAIYIN 1 MuuAAT Isentropic efficiency WU 0.5 23A1UIUKIAT COP

ngUlusegem 1

Adsuideudnromnsaes (W) = h, - hy
= 463.5-394.0
- 69.5  kl/kg
AnuA Isentropic efficiency = 0.5
Fa  mduideudneeunsames (W) = (h, - hy) / Isentropic efficiency

= (463.5-394.0) / 0.5

139.0 kJ/kg

ANUIAT COP 91n@UANT

COP = (hl — h4)
(hz _h1)

COpP (394.0-256.5) / (139.0)

COP = 099  w/w

[

AetuRziuladiaNgnaeiugIveAn COP asduagium Isentropic efficiency ¥ fiun @

Y

TnealU (81989 Coolpac web site) sl

® 0.4 to 0.5 for small hermetic compressors,
® 0.51to 0.7 for semi hermetic compressors and

® (.5 to 0.8 for large open compressors.
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U 9.11 Tank uaz Heat Exchanger fian

NAIUNYsENIR LA

Q = m.Cp(TZ_Tl)

Water Flow Rate (m.)

Specific Heat (Cp)

Water Temperature (Before ; T1)
Water Temperature (After ; T2)

Total Energy Saving
Total Energy Saving
LHV of Fuel (Coal)
Fuel Cost (Coal)
Fuel Cost (Coal)
Fuel Saving (Coal)
Cost Saving
Investment

Payback Period

(% '

121,614

1.0

31.8

49.7

2,172,056,280

8,619

6,349

3.6

142.90

342,110

1,231,595.94

3,005,750

2.44

m3/yr

kcallkg-"C

o

Cc

o

C
kcallyr
MMBtu/Yr
kcal/kg
B/kg
B/MMBtu
kag/Yr
B/Yr
B
Yr

249MNATATEU8ANUSaUlAUINTY
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® 3% Cooling Pad 211 Supplier
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KUINNTIATIVIALATNEIU (Measurement & Verification)
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AnaUszansnmlagly Program Refrigerant Utilities (91 Isentropic Efficiency 0.65) wW3guiiieuniu
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2 | w3esiamdsinil (Power Meter) annsadamusesuliin (vV), nszualuiia (A), fa
Usznoumadlnin (PF), Aaaluiin( kw)
3 Lﬂ'%iaﬁmqmmﬁLLazmm%uﬁuﬁwé mmsaﬁfmmqmmﬁmmmmé’amw%auﬁga
(Temperature and Humidity Data AUTuduTEls (T, RH)
Recorder)

Ardadeuazaniieiidasniuny

3189017
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L a dy dl ! ! ! v
A5 3RluUSUNUla IngAnouLaE A
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wazenaLiay Wdvegetion 3 A o
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NAN13ATINNBU-MAINTUTUUTS

dayansnain

378N15 wiag  |dydnwal]l Comp#2 T LNTHY
niinueInes kw Prate 22.5 Msd159
Set Point oC T -25 QRERUFPR
Puntliyhaudetu Hr/day hr 24 Joyalsanu
Puiuwhanused day/year day 365 Jayalsenuy
%n15%1191UV83 Compressor % u 90 Jayalsenuy
Aliiadedoflainddalus baht/kWh | ¢, 3.69 Jayalseny
Jayanauuiulse
gaumioIniAneuen oC AT 35.30 mMnTadn
gauniloniAadun U1 Condenser oC T, 38.05 mMnadn
AUTUAUNNSLRAEVDIDINIAR UL
Condenser % RH 38.65 N13A5I30
gauninszizilenaIniAn UL
Condenser oC Toet 26.30 Psychometric Chart
Refrigerant Low Temperature oC T, -35.00 N13959990
Refrigerant High Temperature oC Tho 48.00 AINTIVIA
COoP - COP., 1.27 | Program Refrigerantion Utilitoes

(Isentropic efficiency = 0.65)

maslnineunsusuls kw KW gy, 21.8 mMsnain
ndanulniineunisusuls
(KWhgg,) = kW x hr x day x U / 100 KWh/ year | kWhs.,, 171,871.20 AU
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Hauszndadilasu

378019 iy |dydnwal| Comp#2 I LNTE
Uoyanasuiuls
9N ieNNANIgLeN oC AT 34.10 N1313293
gaungien1ARuneuti Cooling Pad oC T, 32.40 M3953930
gaunilon1AR1uesnaIn Cooling Pad oC Tout 27.70 mMsngedn
Refrigerant Low Temperature oC T -37.50 N13959990
Refrigerant High Temperature oC Tho 38.00 AINTIVIA

Program Refrigerantion Utilitoes

Ccop - COP,4, 1.45] (Isentropic efficiency = 0.65)

nasulnimdinsusus

(KWh,z) = KWh, x COPy, / COPs | ki year | kwh, « 150,535.46 .
nan1sUsEndn

Safety Factor % SF 80 AMYUA
wdanuliihiianas

(kWhggeo) = (KWhyg, - kWhyg, ) /100 | kwh/ year | kWh,,., 17,068.59 A
Andudwiutunuseudala baht/year C 62,983.09 AU
HANBULNUNITAY

Ruasyusy bath lotat 35,000 EHGRITEET]
JEELIAAUIY year PB 0.56 Aa

E‘U‘ﬁ' 9.15 nMsAuIulaY Program Refrigerant Utilities

il Rerigeration utiies - [log(p)T 33, CHETR]Ghiorodifiuoromethand] = =" . X .
Ml File Edit Draw View Fan ns  Window Help = | %
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5U71 9.16 P-H Diagram




