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<€ 4‘_@ Advance Air-Conditioner
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: ‘%603 Rooftop Air-Conditioners
gy

!, Rooftop Air-Conditioner
Opportunity

< Annual energy use: approx. 700 trillion Btu
(70 Terawatt-hours)*

» Manufacturers indicated that EER 13 to 14 is

Agzm} Brought to You by the US
“rgy Department of Energy

. Offlce of Energy Efficiency
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— Building Technology
Program

The Market for Unitary
< .rgy Air-Conditioners

» Packaged cooling systems serve about
15 Billion ft?

Am The High Cost of Low
. -rgy Efficiency

= When we started, about 14% of available
equipment models were considered high
efficiency (EER >11.0)




<03 Technology Options 3 Technology Procurement
S2UAGY <. ‘rgy Approach

- . i
* Increased effective heat transfer surface area %?jgrlézrljrge volume buyers and market
« Increased effective heat transfer coefficient . e e .
.  Develop technical specifications in cooperation
 Improved compressor efficiency

with buyers and manufacturers
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“117023 Buyers
<4 ;L‘ng

Interest in purchasing or promoting higher-
efficiency equipment expressed by:

" ich = National accounts (Wal*Mart, 7-Eleven,
Nobel laureate Richard P. Feynman McDonalds

1rgy “You Mean You Just Ask?”

;. i . o
i/*’m&.? Request for Proposals e ;’2%3 Evaluation Criteria

« Drafted RFP in consultation with * Equipment must meet Consortium for
Defense Logistics Agency and other Energy Efficiency (CEE) Tier Il levels:




\ o3 Life-Cycle Cost
© gy Computation

LCC = P+7.61xE

Winners:
~.rgy Lennox Industries

Model Btu/hr | EER | IPLV | Price
LCAQ090H| 90,000/ 11.3 12.0 $2,990

HIGH EFFICIENCY UNITARY AIR CONDITIONER TECHNOLOGY PROCUREMENT
ENERGY USE INPUT FORM

input the kW
‘exteral pressure in ARI Standard 210/240-94.
pu

Step: Inpu

Manufacturer: ABC Manufacturing
Model Number: ABC120-AL
ARI Nt Rated Capacity: 100 kBtuh
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Winners:

< rgy Global Energy Group

Model | Btu/hr EER IPLV | Price

PHO07C 88,000 135 139 | $4,325

; /~§asn3 Activity Over Past Year
-« - W

¢ Ordering agreements with winners for
commercial sales

» Defense Logistics Agency made winners
available to Federal purchasers through their

Maintenance Repair and Operations program

/-"12&1?
J WWW.PNL.GOV/UAC




2 Cost Estimator:
< rgy Background

« Stemmed from the spreadsheet tool used to
evaluate the UAC Technology Procurement

 Takes local climate and part-load efficiency

|n|| |||||n|

_}4%%3 Alternative Approaches

FLEOH (Full Load Equivalent Hours)
* Pros

—Requires only FLEOH’s and EER’s
—Simple and easy to use

- Alternative Approaches
<-.-rgy (Ours)

Temperature Bin

* Pros

— Compromise between simple and complex
— Reasonable estimate without complexity of

Aagw Cost Estimator: Basics
<Lrgy

« Web-based at http://www.pnl.gov/uac/cost-
estimator.stm

* For 1-stage or 2-stage equipment

Alternative Approaches
< gy (Continued)

Hourly Simulations
(DOE-2, BLAST, EnergyPlus, etc.)

* Pros

— Accurate

"-!,2&13 Comparative Benefits of
“°.rgy the Cost Estimator

« Offers more refined results than simplified
tools

» Web-based




Uses for Utilities and
<.rgy Customers

 Supports programs promoting high-
efficiency rooftop AC products

E Cost Estimator:
< rgy Assumptions (Continued)

* Building assumed to be 100% loaded at
the TMY 97.5 percentile temperature

I

_ Cost Estimator:
©rgy  Assumptions

« Unit performance modeled using

ASHRAE 90.1-1989 Cost Budget

Data Input Form
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ﬂ-':a*fm; Recent Enhancements ,-:_l%3 Design Features

gy  Enc

© Design Features

 Advanced settings
— Outside air ventilation rate
— Inside relative humidity

Ths Section companes standard o accepled [FACICS wih dvanced [Facace in
instalation r

= 3 ¥ -
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Hinged panals slow acceds

g aftnched 10 the
Ui, thus skemensmneg he risk of
blowang vy, The latch hokds
the panel open 10f Comenience
Uit whils the techmician checks (and safity

ffifi.ﬁ.’m? Access Panels
gy

Y

#AM Dirty Filter Indication #AM Condensate Drain Pan




~<2003 Refr_igerant sleizring ~~2003 Utility Connections
-rgy Device -rgy

~=2¥)3 Temperature Control ~=2003 Ventilation Air

~=2003 Indoor Blower ~=7(K)3 Compressors




| Heat-Exchanger
~-.rgy Technology

Refrigerant Circuits/
~ gy |Load Tracking

Conventional: Improved:

Dual electrically and

Single refrigerant

~ Refrigerant Pressure
~-.rgy Control

Improved:
Solenoid or check

Conventional:
No valve to prevent

: *"-';tfmi' Cabinet Exterior Finish
“crgy _

f@ﬂ?} Motor Efficiency
L2 Agy

Conventional:

Improved:

- ’iim High Humidity Control
-« = ‘—fgy

Higher efficiency is
sometimes achieved
by raising evaporator

Improved:
Rotating desiccant
wheels can absorb
additional moisture




*%&B Contact Information
15.°rgy

Brad Hollomon

Pacific Northwest National Laboratory




