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PRACTICES
AWARD

U.S. Hvac CONTRACTORS'
OVERALL BEST BRAND OF

CHOICE:
CHILLERS

9 2008 Best Practices Award
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Product & Technology
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EHIFHCFC, MAREHEHEX, B9
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BINBREEERASR. EAKPIEHAH
43ACFC. HCFC. HFC=K2%, H&$CFC
SEZAN, MERKRENE, WEAT
CFC, ZTraHE MMM EZE, th2k
X &R ELEEDIATE 4,

HCFCEMfPHILH, mtER-22F0R-123,

X T TODPFIGWPE 3118 th BB # ih 45
H, MET1TTRR-123MREEFEODPSR
RN CGWPEERIK,

BZEKEHFC, XEFLHHREBFEEIL
FAE, BRGWPEHRS,

BAVEE T RABHFANELANEEN, T
BEMEFHEEA PINEREGN, ETXE
BEEACA RS HEEE X—EHNHN R,
XERBHIBMILT . Select refrigerants and
HVAC&R that minimize or elminate the
emission of compounds that contribute to
ozone depletion and global warming. 1% #%8%
BEPERGFFST, FREBEIAR M
BRTBEH DR M.

@ st

LCODP=[ODPr*(Lr*Life+Mr)*Rc]/Life
LCGWP=[GWPr*(Lr*Life+Mr)*Rc]/Life
LCODP: Lifecycle Ozone Depletion Potential

(1b CFC11/Ton-Year)

LCGWP: Fn EH fh H i (E st Bk T RR A AT RE BB

(1bCO2/Ton-Year)
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|Refrigerant ODP GWP

Commeon Building Applications

| Chloroflucrocarbons.

|CFC-11 | 10 | 4680 | Centrifugalchillers

iCFC-lz - 1.0 10,720 Refrigerators, chillers

|CFC-114 0.94 9,800 Centrifugal chillers

|CFC-500 0605 | 7,900 Centrifugal chillers, humidifiers
|CFC-502 0.221 4,600 Low-temperature refrigeration
|Hydrochlorofluorocarbons

|HCFC-22 0.04 1,780 Air conditioning, chillers,

|HCFC-123 0.02 76 CFC-11 replacement
iHydrofluorocarbons

| HFC-23 _ o 0___1_2_,_2_40_ Ultra—lqw—temperam refrigeration |
|HFC-134a =0 1,320 CFC-12 or HCFC-22 replacement
HFC-245fa et 1,020 | Insulation agent, centrifugal chillers
HFC-404A ~0 3,900 Low-temperature refrigeration
HFC-407C ~0 1,700 HCFC-22 replacement

HFC-410A =0 1,890 Air conditioning

HFC-507A ~o 3,900 Low-temperature refrigeration
Natural Refrigerants

| Carbon Dioxide (CO2) o 1.0

[Ammonia (NH3) ! o | o

|Propane 0 3

ZETDPRMREY, EXHSFIRNOPDE
GWP(BIEE A R EAIHER BRI 4r & 2 I E
FUNTFA00, FEAE TITEA:
LCGWP+LCODP*105<100?
ARTE M REIR R P A LTINS ER
RAFHERTBRLZ S0, WREEMIRT
REEch LB TR RS R IR
8o WMARNNEREG T SRF LTI ASH
ODP. GWPEHIZ W Z 5N, EXREIFS
SRR 8RN TTE, DRIEEHN
FHEERR, RLXFMTERIEESEE
Bt L SEERAY

XN FaE E8)X—E 2008, LEEDS
HT IR, BX2XMH. Design
and operate the facility without mechanical
cooling and refrigeration equipment. Where
mechanical cooling is used, utilize base
building HVAC and refrigeration systems for
the refrigeration cycle that minimizes direct
impact on ozone depletion and global

waming. Select HVAC&R equipment with
reduced refrigerant charge and increased
equipment life. Maintain equipment to prevent
leakage of refrigerant to the atmosphere.

RIREFEIRTESAME UM A0S,
IRFIEABHHE, R AEARRHN
HVACFIFI S RS, DUESBIAREAHIRE
BRI ME, RABLERER ST TR
BRHFBINRE, MIRSHTRALES)S
FEAR. XEFHRPSMUNSSHE
X, BEWT XARDESTINDTE. %
B ap BN S USSR,

CAX—=—HIB TR

W —. donotuserefrigerants T FHAH;
W select refrigerants with low ODP
and GWP fB{EODP5GWPEEBIH 43 ;
#IW =" minimize Refrigerant leakage #:%
Flet R/ L,

I, select equipment with efficient

ODPr: #174 #fE Bk T BE A FT 4520 to 12,000 1bCO2/1br)
Lr: 4 7iHTZE ( 0.5%-2% BKIN2%E H {th BEIF BARI{E )

Mr: F bl iz K (2%-

10% BRIA10% E fth BEIERAHY{E )

Re: %27 4h 78 (0.5-5.0 Ibs i@ 7/ 0 )

Life: & Far (106, BINMERBEEFEE, HEMBEIERNE)

refrigerant charge IEEEFI2 I HIFEE D HY
wE;

WA . select equipment with long service
life EREE FAF o K IR

BT, RERREET X7 E
LT RTIAEN, RRIEENS
FHIN, FEEEEER-12350BIE SE
BRI,

CABmBE— 1B, HwE—NMBEERT
400MER-1238 B L LA —&R-22M %
#1: (3) 400-ton centrifugal chillers with
HCFC-123

(1) 40-ton commercial refrigeration
compressor rack with HCFC-22,

Moreover, thermodynamic properties make
the HFCs slightly less efficient refrigerants
than the HCFCs given idealized equipment
design, so the same amount of cooling may
require more electricity and thereby causes
the indirect release of more CO2 in generat-
ing that electricityo

M EHFCHE R B X EZETHCFC, X
HFCHFIRYIABTEL BB, ZIERENE

SFEREBHCO2,

The dilemma, therefore, is that some refriger-
ants cause more ozone depletion than
others, but the most ozone-friendly refriger-
ants cause more global warming.

ITTHEERWE2: XAN—DRAER ORE, RFREEFEOPD
SAN S > E=RUVN e
(E2) BIRLST, HER T REFRERN
Inputs Calculations
N Qunit | Refrigerant (GWPr | ODPr | Rc | Life | Lr | Mr Tr| LCGWP| LCODP| Refrigerant| (LCGWP+
{Number | {Tons) (Ib/ | (yrs) | (%) | (%) Total [GWPr x % 10° | Atmospheric LCODP x
of Units) tan) Leakage | TrxRe)/ | 100,000 x Impact=| 10°)xNx
(Lr x Life Life | (ODPrx LCGWP + Qunit
+Mr) Tr x Re)/ LCODP x
Life 10°
3 |400 |R123 76 | 002 [1.63 | 23 [2% [10% 56% |3.016209 |79.37391 82.4| 98868.1
1 40 R22 1780 | 0.04 | 2.1 | 20 2% |10% 50% 93.45 210 303.5 12138.0
12 |2 R22 1,780 ( 0.04 | 3.1 15 (2% |10% 40% (147.1467 [330.6667 477.8 11467.5
Qtotal: 1264 Subtotal:122473.666
tons
Average Refrigerant Atmospheric Impact = [ ¥ (LCGWP + LCODP x 10°) x Qunit ] / Qtotal : 96.9

INF10053, EFXERIMNI— 57

B8 52 £ BAR-123 8] U@ T LEED,
FEXEVSERHIMNI— TR,

B2 TR-1232 2 o LUBiTLEEDH)
K, FEXTUEZILEEDX T A EHER
MG, BRASTNIRE T H1IHITE
FIE, RRIUERE—T, BEAGISE
SHAFNTTEE, RELEE/NF100ME3

BER Yo

WERBHLEEDMR-123MBF R ILE C
HEE. W25 FALEEDRIFIER.
P21OTIM AR BIN " EEMFRIEWT
select refrigerants with low ODP and GWP
FARODPSGWPEH{ERIH1:4 5,

HFCs (e.g., HFC-134a, HFC-410a) have an
ODP that is essentially zero, but their global
warming potential (GWP) is substantially
greater than some of the HCFCs.
HFC(#0R134a. R410a)8)RE B ODPHE
ANE, BREHKEBECGWPERZZS S
HCFCHI®I o

Refrigerants with non-zero ODP are being
phased out according to an international
agreement-the Montreal Protocol. In
accordance with the Montreal Protocol, all
chlorinated refrigerants including CFCs and
HCFCs will be phased out by the year 2030.
TRIBSHEFFI/RINY, ODPERNAZAIH)ST,
BECFCAIHCFCERZEAE2030 2 L {5
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In the meantime, selecting the appropriate
refrigerant for any given project and HVAC
system may be impacted by available
equipment, energy efficiency, budget, and
other factors. Where viable options are
available, projects should select refrigerants
with no or very little ODP and minimal GWP.

FEEI2030 2 XEREFEIA, A—IEEE
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