
Trane GovernmentTrane Government
Systems & ServicesSystems & Services

Products, Solutions andProducts, Solutions and
Contracts for Federal AgenciesContracts for Federal Agencies



Federal GovernmentFederal Government
Facilities IssuesFacilities Issues

�� Deteriorating and Aging InfrastructureDeteriorating and Aging Infrastructure
�� Insufficient Budget to Handle S/R/MInsufficient Budget to Handle S/R/M
�� Manpower ConcernsManpower Concerns-- Outsourcing, PrivatizationOutsourcing, Privatization
�� Executive Orders and Laws Mandating EfficiencyExecutive Orders and Laws Mandating Efficiency
�� EPA mandates for CFC EliminationEPA mandates for CFC Elimination
�� Energy Supply / Utility Concerns / ReliabilityEnergy Supply / Utility Concerns / Reliability
�� Security ConcernsSecurity Concerns -- Mission and Facility ReliabilityMission and Facility Reliability



““The reason is simple:The reason is simple:
The DefenseThe Defense
Department doesn’tDepartment doesn’t
have the money.have the money.
Based on its annualBased on its annual
new constructionnew construction
budget of $3.9 billion,budget of $3.9 billion,
it would take 192it would take 192
years to replace itsyears to replace its
outdated facilitiesoutdated facilities --
compared to 57 yearscompared to 57 years
in the private sector.”in the private sector.”

Recapitalizing Military Facilities



Progress Is SlippingProgress Is Slipping
Fresh and Innovative Approaches Are NeededFresh and Innovative Approaches Are Needed
Federal Agency Reduction in

Facilities Energy Usage per SF
∗∗ Product InnovationsProduct Innovations

∗∗ New TechnologiesNew Technologies

∗∗ Systems !!!Systems !!!

∗∗ Innovative and CreativeInnovative and Creative
ApplicationsApplications

∗∗ Facilities IntegrationFacilities Integration
and Controlsand Controls

∗∗ ComprehensiveComprehensive
Contract SolutionsContract Solutions

∗∗ Identify and EvaluateIdentify and Evaluate
Viability of all possibleViability of all possible
savings optionssavings options



Trane Federal Systems & ServicesTrane Federal Systems & Services

�� Federal Government Energy ConservationFederal Government Energy Conservation
–– Trane is an ESCOTrane is an ESCO with an excellent recordwith an excellent record

–– ESPCESPC -- Energy Savings Performance ContractsEnergy Savings Performance Contracts
�� DOE Geothermal Super ESPC IDIQ ContractDOE Geothermal Super ESPC IDIQ Contract
�� GSA Schedule ESPC IDIQ ContractGSA Schedule ESPC IDIQ Contract



�� Comprehensive Infrastructure SolutionsComprehensive Infrastructure Solutions
–– Turnkey Solutions ContractingTurnkey Solutions Contracting

�� GSA Schedule 84GSA Schedule 84 -- Contract #: GSContract #: GS--07F07F--0248K0248K
–– Trane HVAC Products, Systems, and ControlsTrane HVAC Products, Systems, and Controls
–– Turnkey InstallationTurnkey Installation
–– Project Financial SolutionsProject Financial Solutions
–– Open Market Items for complete solutionOpen Market Items for complete solution

–– Coming SoonComing Soon ---- Facilities ManagementFacilities Management
�� GSA Schedule 03FACGSA Schedule 03FAC

–– OnOn--Site Facilities Management and MaintenanceSite Facilities Management and Maintenance
–– HVAC Services, Maintenance, and RepairHVAC Services, Maintenance, and Repair
–– Control Systems Service, Maintenance and RepairControl Systems Service, Maintenance and Repair

Trane Federal Systems & ServicesTrane Federal Systems & Services



Thank You For Attending TodayThank You For Attending Today
�� Our Program here in St. LouisOur Program here in St. Louis

–– Refrigerant Regulations and Implications forRefrigerant Regulations and Implications for
Products and SpecificationsProducts and Specifications
�� Mike Thompson, DirectorMike Thompson, Director--Environmental AffairsEnvironmental Affairs

Post Conference WorkshopPost Conference Workshop (Thursday 1(Thursday 1--5pm)5pm)
–– Packaged Central Plants (New USACE ECB)Packaged Central Plants (New USACE ECB)

�� Trey Austin, TAS Inc (Trane Business Partner)Trey Austin, TAS Inc (Trane Business Partner)

–– HVAC Dehumidification StrategiesHVAC Dehumidification Strategies
�� John Murphy, Senior Applications EngineerJohn Murphy, Senior Applications Engineer

�� Visit Trane Exhibit in the Conference AreaVisit Trane Exhibit in the Conference Area
�� Robert Johnson, Director Institutional MarketsRobert Johnson, Director Institutional Markets
�� Mike Weise, Federal Segment LeaderMike Weise, Federal Segment Leader
�� Jeff Rud, Federal Programs ManagerJeff Rud, Federal Programs Manager



Update on EnvironmentalUpdate on Environmental
LegislationLegislation

Mike ThompsonMike Thompson
Director of Environmental AffairsDirector of Environmental Affairs

TraneTrane



AgendaAgenda

�� The environmental storyThe environmental story
�� Refrigerants, PhaseRefrigerants, Phase--outs, Alternativesouts, Alternatives
�� Choosing the best overall refrigerantChoosing the best overall refrigerant

solution todaysolution today
�� What do the people outside the HVACWhat do the people outside the HVAC

community say about refrigerant choicecommunity say about refrigerant choice



ChlorineChlorine--Bromine LoadingBromine Loading

D. J. Wuebbles and J. M. Calm, “An Environmental Rationale for Retention of
Endangered Chemicals,” Science, 278(5340):1090-1091, 7 November 1997
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What Does Equivalent RWhat Does Equivalent R--11 Mean?11 Mean?
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Will There Be Enough Volume
in the Future Under These Caps?

2020-2030- 0.5% of 1989 level of “equivalent” R-11
Assumptions: All chillers in US are R-123 (80,000 chillers)

Average chiller size: 500 tons
Refrigerant charge: 2 lbs/ton
Average charge/chiller: 1000 lbs

(80,000 chillers) x (1000 lbs/chiller) x (0.5% leakage rate/year) = 400,000 lbs/yr

0.5% cap from 1989 levels equates to 12,100,000 lbs/year of R-123

More than 30 times the needed volume can be produced!



How Does the 12,100,000 lbsHow Does the 12,100,000 lbs
Compare to Today’s Usage?Compare to Today’s Usage?

R-123- 4,000,000 lbs

R-141b- 130,000,000 lbs

R-22- 220,000,000 lbs

1998 Total HCFC Production
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Will Refrigerant Manufactures
Continue To Make The
Refrigerant Up Until 2030?

Yes- and Even Beyond 2030

HCFC’s used as a feedstock chemical to make other chemicals (like HFC’s)
are not subject to the Montreal Protocol phaseout

R-123 is used as a feedstock to produce R-125
R-125 is 50% of the blend that makes R-410A
R-125 is 25% of the blend that makes R-407C

R-125 capacity will expand drastically in the coming years

Most facilities that produce R-125, will have the ability to co-produce R-123



Will There Be Enough R22 Volume
in the Future Under These Caps?

2010-2020: Diversity and complexity associated with estimation process

Assumptions: EPA’s estimates
No consensus update on projections

Logic: Production may be tight, but will continue
Re-use & reclamation makes up difference
Enormous feedstock potential for re-use & reclamation
CFC-11 Example: Readily available with no price escalation

Why will R22 production continue through 2019?

HCFC Consumption Caps

*0.5 percent of CAP from 2020 - 2030 only for
service of existing refr igeration and air conditioning
equipment

This shows reduction of total HCFC consumption based upon the Kg/ODP cap and
should not be interpreted to represent 100 percent reduction of R-123 Kg/ODP nor of
all HCFCs

Eliminated R-141b on 1/1/2003

Eliminate R-22, new equipment on 1/1/201

Eliminate R-22 for
service; R-123 in new
equipment on 1/1/2020

No addition HCFC elimination 1/1

100 percent HCFC
reduction on 1/1/2030

CAP = 1989 CFC consumption x 2.8% plus 100% of 1989 HCFC
consumption (ODP weighted basis)

6



Availability: RAvailability: R--22 Production22 Production
Will ContinueWill Continue

Fluoropolymers

R-22

� Significant amount of world’s R-22 production 
is used as a chemical intermediate 
(feedstock) to produce fluoropolymers (e.g. 
DuPont Teflon®)

� Fluoropolymer production will continue

� Feedstock use of R-22 is specifically 
excluded from control under the Montreal 
Protocol.

– Reason: R-22 isn’t released into atmosphere 
when used as a feedstock







Climate ForcingClimate Forcing
(Since year 1765)(Since year 1765)
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Annex I and NonAnnex I and Non--Annex I Fossil Fuel Carbon Emissions:Annex I Fossil Fuel Carbon Emissions:
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Kyoto ProtocolKyoto Protocol
Greenhouse Gas CoverageGreenhouse Gas Coverage

�� Six (6) GasesSix (6) Gases
–– Carbon Dioxide Carbon Dioxide ---- COCO22

–– Methane Methane ---- CHCH44

–– Nitrous Oxide Nitrous Oxide ---- NN22OO
–– Hydrofluorocarbons Hydrofluorocarbons ---- HFCsHFCs
–– PerfluorocarbonsPerfluorocarbons ---- PFCsPFCs
–– Sulfur hexafluoride Sulfur hexafluoride ---- SFSF66

�� Base PeriodBase Period
–– 1990 for CO1990 for CO22 , CH, CH44 , and N, and N22OO
–– 1990 or 1995 for HFCs, 1990 or 1995 for HFCs, PFCsPFCs, and SF, and SF66



Kyoto Protocol Kyoto Protocol ----
Country TargetsCountry Targets

CountryCountry % of base% of base
AustraliaAustralia 108108
AustriaAustria 9292
BelgiumBelgium 9292
BulgariaBulgaria 9292
CanadaCanada 9494
CroatiaCroatia 9292
Czech RepublicCzech Republic 9292
DenmarkDenmark 9292
EstoniaEstonia 9292
European CommunityEuropean Community 9292
FinlandFinland 9292
FranceFrance 9292
GermanyGermany 9292
GreeceGreece 9292
HungaryHungary 9494
IcelandIceland 110110

CountryCountry % of base% of base
ItalyItaly 9292
JapanJapan 9494
LithuaniaLithuania 9292
NetherlandsNetherlands 9292
New ZealandNew Zealand 100100
NorwayNorway 101101
Poland Poland 9494
PortugalPortugal 9292
RomaniaRomania 9292
Russian FederationRussian Federation 100100
SpainSpain 9292
SwedenSweden 9292
SwitzerlandSwitzerland 9292
UkraineUkraine 100100
United KingdomUnited Kingdom 9292
United StatesUnited States ( 93)( 93)





DenmarkDenmark
HFC Phaseout LawHFC Phaseout Law

�� General HFC Ban General HFC Ban -- 20062006
�� Cooling Plants, Heat Pumps & Air Cooling Plants, Heat Pumps & Air 

Conditioning Plants HFC Ban For Systems Conditioning Plants HFC Ban For Systems 
With 10kg or Higher With 10kg or Higher -- 20072007

�� Exempt from BanExempt from Ban
–– Cooling Plants, Heat Pumps & Air Conditioning Cooling Plants, Heat Pumps & Air Conditioning 

Plants With 0.15 Plants With 0.15 -- 10kg.10kg.
–– Cooling Systems For Process Heat Recovery With Cooling Systems For Process Heat Recovery With 

Charge Less Than 50kg.Charge Less Than 50kg.



Austria Austria 
HFC Phaseout LawHFC Phaseout Law

�� Appliance HFC Ban Appliance HFC Ban -- 20082008
�� Air Conditioning and Mobile Refrigeration Air Conditioning and Mobile Refrigeration 

HFC Ban HFC Ban -- 20082008



SwitzerlandSwitzerland
HFC Phaseout LawHFC Phaseout Law

�� Domestic Refrigeration HFC Ban Domestic Refrigeration HFC Ban -- 20032003

�� Air Conditioners HFC Ban Air Conditioners HFC Ban -- 20052005
�� Mobile Air Conditioning HFC Ban Mobile Air Conditioning HFC Ban -- 20082008



European UnionEuropean Union
Draft HFC RegulationDraft HFC Regulation

�� Containment of HFCsContainment of HFCs
–– Prevent and minimize leakagePrevent and minimize leakage
–– Mandatory inspectionsMandatory inspections
–– Leakage detection systemsLeakage detection systems
–– Maintenance of recordsMaintenance of records

�� Recovery of HFCsRecovery of HFCs
�� Training and CertificationTraining and Certification
�� Automobile HFCAutomobile HFC--134a Ban134a Ban

–– No new vehicles with HFCs No new vehicles with HFCs -- GWP greater than 150 in 2012GWP greater than 150 in 2012
–– Prohibit sale of vehicles with HFCs greater than 150 in 2018Prohibit sale of vehicles with HFCs greater than 150 in 2018



The latest assessment report from the Refrigeration, A/C and Heat 
Pumps Technical Options Committee (RTOC), contains a great quote.  

The assessment is part of the United Nations Environment Programme 
(UNEP) review pursuant to Article 6 of the Montreal Protocol.

“8.4.2.7 Environmental Evaluation for Retention of HCFC-123 as a 
Refrigerant for Centrifugal Chillers

Refrigerant HCFC-123 has a favorable overall impact on the 
environment that is attributable to five factors:

(1) a low ODP 
(2) a very low GWP
(3) a very short atmospheric lifetime
(4) the extremely low emissions of current designs for HCFC-123 chillers
(5) the highest efficiency of all current options

Based on integrated assessments, considering the tradeoffs between 
negligible impacts on stratospheric ozone and important benefits in 
addressing global warming, these studies recommend consideration of a 
phase-out exemption for HCFC-123.”



The Best Environmental The Best Environmental 
SolutionSolution

1. Low ODP (Ozone Depletion Potential)1. Low ODP (Ozone Depletion Potential)
2. Low GWP (Global Warming Potential)2. Low GWP (Global Warming Potential)
3. High operating efficiency3. High operating efficiency
4. Short atmospheric life4. Short atmospheric life
5. Low toxicity5. Low toxicity
6. Low operating pressure6. Low operating pressure
7. Low flammability7. Low flammability
8. Good cost Vs efficiency relationship8. Good cost Vs efficiency relationship



Ozone Depletion Potential (ODP)
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Global Warming Potential (GWP)

0

2000

4000

6000

8000

10000

12000

CFC-11 CFC-12 HCFC-22 HCFC-123 HFC-134a HFC-
410A

HFC-
407C

HFC-245fa

G
W

P 
(C

O
2=

 1
.0

)



ODP versus GWPODP versus GWP
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J. M. Calm and G. C. Hourahan, “Refrigerant Data Summary,” Engineered Systems, 
18(11):74-88, November 2001 (based on 1998 WMO and 2001 IPCC assessments) © JMC 2001



Efficiency for Chillers (COP)
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Atmospheric Life (Years)
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Chiller Operating Pressure
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Number of Trane R-123 CenTraVacs 2768

Total Pounds of Charge 3,547,612 lbs

Total Pounds of Charge Added 16,229 lbs/yr

Annualized Total Loss Rate 0.4575 %

The Trane Company 
1997 Survey Results

Chiller Emissions StudyChiller Emissions Study

Study corroborated in “Impact on Global Ozone and Climatein “Impact on Global Ozone and Climate
From Use and Emission of (HCFCFrom Use and Emission of (HCFC--123)” By Calm, 123)” By Calm, WuebblesWuebbles an Jainan Jain



Emissions

Energy
Efficiency

Focusing on Emissions and Efficiency Focusing on Emissions and Efficiency 
is fundamental to doing what’s right. is fundamental to doing what’s right. 

The Future













SummarySummary

�� There are global pressures on the use There are global pressures on the use 
of all fluorocarbonsof all fluorocarbons

�� The ODP of a refrigerant is not the only The ODP of a refrigerant is not the only 
factor in determining impact on the factor in determining impact on the 
environment environment 

�� The scientific community favors the use The scientific community favors the use 
of high efficiency/low emissions of high efficiency/low emissions 
productsproducts



QuestionsQuestions




