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Parameters R12 HC blend (HR12) Isobutane (R600a) R134a Propane (R290)
Evaporating Pressure, 0.8 0.65' -0.1 0.6 1.9

Bar Gauge (psig) (11.6) (9.43") (-1.5) (8.7) (27.5)
Condensing Pressure, 1.9 11.12 6.8 12.9 18.5
Bar Gauge (psig) (173) (1619 (99) (187) (268)
Pressure Ratio 7.2 7.3 8.7 8.7 6.4
COP Compared to R12 Higher Similar Lower Similar
Volumetric Capacity

Compared to R12 Similar Much lower Similar Much higher
Noise Level Similar Lower Similar Higher
Discharge Temperature,°C 77 63 58 72 74

* COP = Coefficient of performance from ratio of heat absorbed in the evaporator to the work supplied to compressor

! This is the pressure assuming -1 5°C (59.5 F) is the mean evaporating pressure
? This is the pressure assuming +55 C (130.5 F) is the mean evaporating pressure

azifudn HC Blend Biflu ‘aun wvssTaiuleladomu lu
fm31 'au 50 : 50 arlvinana aulndlAeiy R12 uay R134a uas
andaganisAnsinugn awnsnan iy Ksviasndunaunu
R12 uaz R134a 1§ Teelifinansznusaginsaile luszuuy

[ a d‘ 3 G| o 13 = 1 [~ o
A LEANA 1 R12 W 19vinanEiuiesuingaaingnaniung
o di= LG . -
miandlant nelfiAasznieln i faasunuguugf (Thermostat)
Fael (Relay) Andila-Tla (On/Off Switch) NAAslASUATAA aulH
oo o -
Wuatantlasiunisinatlsznieln

Reference : Refrigeration Appliances Using Hydrocarbon Refrigerants (An ECOFRIG Publication)
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1. AMNAUSZLUE (Evaporating Pressure) LINANNY %I\imi%
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2. AMNAUAILILUU (Condensing Pressure) ﬁf’\w'ammz %‘\T%ﬁ
LaReLlsy VBANIF BN ATIAIRIE R (Compressor) LAZAIANNAL
paLuiuilAn ¢ Arwdaeadefiactenas vilideadend gildi
\ArasvinAs LR Ao aus e Asme fesiuAn ALy

3. anusauudinisnanaiilula (Latent Heat) viangie 15un0u
Aadeudi NsvAnnafiuidnss useansnnawlasy auflule
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Refrigerant ODP GWP | Flammable? | Toxic? | Compatibility with system materials Other issues

CFCs High High No No Good

HCFCs Low High No No Good Will be phased out

HFCs Zero High No No Needs different oil and filter drier,

some seal problems

Hydrocarbons (HC) Zero Very low Yes No Good

Ammonia Zero Zero Yes Yes Cannot use copper components Toxicity restricts use significantly
ODP = Ozone Depletion potentials mean a measure of chemical’s ability to deplete ozone, measured on a scale relative to a value of 1.0 assigned to CFC11

GWP
dioxide (generally integrated over 100 years)

Global Warming Potentials mean a measure of chemical’s ability to affect global warming, measured on a scale relative to a value of 1.0 assigned to Carbon
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Gas Technology

Reciprocating Gas Engine

umsnannaze iReldnululssugn wnsan vieiie

{Fandnszuy Cogeneration Tt AseadnsdumAT1F9 Generator
Wenannszy IWfin Sdaafunateuuy 1y Steam Turbine, Gas
Turbine %7 Reciprocating Engine

fralasiariufirnuan1desunefeszuy Cogeneration 14 Gas
Turbine AdsatingaadlnsaNIsAuenIgdWaleiniga 5970 uiy
ﬁ'ﬂ‘ﬂﬂﬁ'ﬂﬁ’uﬁ Q¥218NANIDN Gas Engine VR Reciprocating Engine
AR sasant A udemaduszuy Cogeneration

Reciprocating Gas Engine Over View

Reciprocating Engine tuiazages “uanUnnelu @as19ann Gas
Turbine WA Steam Turbine WATUIATHANNIRALINIUULAY Faay
G vy = ol o A A a
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Reciprocating Gas Engine TARDANNINVLIAGILE 3 kWe D9 10
MWe a1afiaunalugjta 20 MWe
H 1- Coaing of gas mixtare angd 1 @eInae 100
1 Power of Natural Gas 2 - Cooling of lubricating oil , - o
[* Bancv=1omn e azulaaiunasenu
A1 40 wdng B0 48.7 widae
Wundaanumpaniauiiinll
1616 Fawavanumauian

Mechanical Power
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\ 18.18 %
Exhaust gas I

|
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l 2665 %

| | ‘quilléiunan Exhaust Gas
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‘i‘un(’(‘ Losses dl

ZF U il ‘wmﬁgﬁﬂ 11.3 widaer 1l Loss

X~ 487% \
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Engine plant CHP process

ARAUR Reciprocating Gas Engine )
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Turbine ﬁﬁldﬁ High Frequency Noise
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Diagram of CHP for Drying Process
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' Select the device you want to unplug or eject, and then click Stop. When o
Iﬂuﬂ'qﬂoﬁ'ﬂuﬂ L g\qﬁaqnﬂ@ﬂiﬁﬁuﬁ é’uﬁ r.,ﬁ\\j?]'% : ‘Windows notifies you that it is safe to do so unplug the device from your
U computer.
A X o oy = St
Pdrantludaz ansorlfuavguilaudu Hardualeidevices

d' e | 88 USB Mass Storage Device
LIBANETINAN LmequuLﬂuﬂqﬁ'ﬂﬁﬂ'ﬂu'ﬂqﬂq

1> Stop a Hardware device

msldaudruatlasiaesnulfiduadneb |

Confirm devices to be stopped, Choose OK to continue,

Fjlxivl,l]' TN 5\1 AINH Ld (N [§i ANIT o ﬂal YNIEUBY ‘iIl’ﬂ 3,]” N Windows will attempt to stop the following devices. After the devices are

stopped they may be removed safely.

v
UuLLwa“ﬁVLﬁ Tﬂﬁ]')ﬂ %’USB Mass Storage Device
A =2 o , - L “#* Generic volume - (F:)
ﬂ’]?@ LLﬂVIQﬂQﬁuuﬂ"limNﬂqﬂ Lael bNEN T P o B Kingston DataTraveler 2.0 USB Device
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delmAnaugnaediunisihmllidnuiivanmiieainnis
AnAamAnf Tnsanizmnhadlleenuuiiesdng pasay
YA Gas Composition lfuanmANAINuiauanAse uazdes
aunadagaannissnuiinnsgnAnine ieagldnaui Future

Gas Composition NMenaIany Usm. {lAsani9sine) HsduanNNNNe
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pril=

ArANFautaafitT e Btu/sef (udTununasaun
AInLlAAINAT Gross #3a High uavAn Net %32 Low Wiaiusie
ﬂ?uﬂm@uﬁa@ﬂuqﬂﬁvﬂm i nnz Dry, Actual vide Saturated M
I¥esunelilueiiuf 62 (Reunnsay - Sunas 2549)

AYRLINNITATUIMAIANNGAY WA W ulsenaufing i
Mole % #ail CH, = 76.468, C H_ = 6976, C_H, = 1.726,IC,H, = 0.362,
nCAH10 = 0.330, C5H12 = 0.107, nC5H12 = 0.071, C6+ = 0.065, CO2 =
12.936, N2 = 1.959, Moisture Content = 3 Lbs/MMscf

' = g J
F1IFILb mmmw%’auw Condition A14¢)

Btu Scf HV
Gross Dry 959.138
Actual 959.069
Saturated 942.449

2

uleianl

Btu Scf HV
Net Dry 866.838
Actual 866.768
Saturated 851.755

o AnAuFauntnlU 1 lunsAnA AN AT Wl Gross Heating Value and saturated with water vapor = 942.449 Btu/scf

] o a a P IV o » P A o P
o AANFanll NNnzaTd (Actual) azilAlndAgaiuAtAnFauly nnae Dry Condition 1N Wasanluiienng vee Uan. § 'auves

lathagiaanin lunsldnuiseesnuuuiAsesdng avldaArainuiau Dry Condition TunnsAmam

ANREUNELANLAN

ANAINERL Gross Sat = 0.9826 x Gross Dry

ANN84 0.9826 WFunaudng udaanniindunasletiniassa = 1-0.0174

0.0174 {1 Funauletiniansia aanfnaianin = 1 cubic foot (HaAmll mole fraction)

AN12B9 0.0174 NN Xi = pi/PT vi3e

Fraction Water Vapor = Partial Pressure Water = 0.25636

Total Pressure 14.73

o al

uananil danlsunaslesinnansalufnay anatiui 62 natadaFunletiniausiatAn = 827.9 Lbs/MMscf Auansléann 0.0174 x

1,000,000 scf x 0.047578 Lb/cu.ft

UNIEIIB) : Density UBN HZO = 0.047578 Lb/cu.ft

windida ¢ “wilsenisla ngunmnsa AN w1 Ins. 08-1174-5668 w5 wassana.s@pttplc.com



