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introgduction to) ASHRAE Research

rlistony

o 1012 ASRE commIssIened first project to define the heat
eifusIGaiice with the WLS: Bureauiof Standards.

o 101001061 = ASHN/E operated mdependent research lab

o 1050 ASRE and ASHVE merged'to form ASHRAE

o 1061 - ASHRAE research lab closed. Research waork
contracted to ather faciities.

o 1061 to Rresent - Over 800 projects caompleted and
approximately $60 millien spent en HVAC&R related

researchi projectsiand student research grants. Q \’
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introduction to ASHRAE Research

AreasioiPast Research SUGCCESSes:

s ndeorEnvirenmentall Quality (1IEQ)

s StstamanntyzSelar;, Geotnermal; Heat Pumps; Fuel Cells,
(CHRELC:

s Rropenty Data

o ENergy & lLead Calculation Procedures
o' Refrigerationi& Cryagenics

i Systemiand/Component Performance

o FiIre & Smoke Control

o \Weather Data



projects million




ASHRAE Research
Outside North America

6 active projects
$750,000

2 completed this year
$200,000

Total $950,000




ASHRAE Research
Process

Work Bid
> DEA >> Statement>> Selection >
< Publish <<Approval<< I\/Ionitor<
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Research Strategic Plan

ASHRAEResearch Strategic Plan"2040:2015

11 Strategic Goals
Objectives

Tlechnical' Challenges

Needed Research

e



StRIEGICIRI 1= Provides Direction or. Ideas! for. Projects

(607IS
I Vaxtmize tie actiual energy performance of:burldings
Ze o (Cast=eliectivenet=zera-energy burdings
B REUUCE ENErgy ConsUmMpLGRINTNGMES
4

Betierunderstand tie impact ofi | EQJenioccupant performance, and
fealth

or DEVEIGpTASHRAE energy standards that require less end-user
effartto)demonstrate compliance

Gy Integrate Burldrng: Information Madeling: (BIM) into Society
technicallactivities

7~ Developbetterdesign teols; procedures, and methods for: low-
energy burldrmgs

g» Rromoteithe use ofinaturaland low GWP refrigerants and methods
to)reduce their-charge

O lmprove performance oft HVAC&R components

105 Improve trarming; collaboration; and understanding between
engineers andiarchitects.

115, Better understand infectious disease transmission and Q_}b’
\=

controlfim public spaces



(6715 S REUICE CRErgy constmption It NOMes

diechnelagy Challenges
I BErTeCENeW tYPES GliapplIances , suchias heat pump water heaters

Zn Oureguipmentrating.metnods are (at.best) obsolete. Far.example,

wearemot abletarmeaningfully compare energy use ofia ground
sourcer heat pumpi(COR; EER) withiaisplit system (HSPE, SEER),
muchiessia mimni=split. ASHRAE must collaboratively with others

teyremedy; this praplem.

(GealS O mpreve perfarmance of: H\V/AC&R compoenents

Jiechnoelogy Challenge
15 Applications where commercialisize heat pumps could provide

efficient and'economicalladvantages have not been fully

mvestigated.



Heat Pump Research

REEAY ASGIarsHeat RumprHeating: Systemiwith LLatent Heat
StorageforColdiClimate— 1982

REESYOFARIVASHRAE Heat Pump) Test Program — 1983

RE=YOFDeermmation efithe Transient Response Characteristics of
theArresSource Heatt Bump during:Reverse Cycle Defrost — 1989

RE=GS - IDevelapment afflmprovea lce-Making: Tiechnigues for:
sStarage Heat Rumps — 1987

REE656; Heat Rump/Heat Recovery Operating Experience — 1993

RE=760; Relevance o Electric Heat Pump) Tiesting . and' Rating
Methads te Engine —Driven Heat Pumps - 1996

RP=790; Emission Characterization of: Unitary: Combustion Engine —
Driven Heat Pumps — 2000

RBE=807, On-Site; Non-Refrigerant Resource Implications of Heat@ \
Recovenry Heat Pump) Systems - 1999 \z‘\‘




Heat Pump Research

REEEG8ERergy and DemandiSavings efiCommercial Ground-Source
HeatRumps=— 1995

R8T Assessment ofiAnti=kreeze Solutions for Ground-Source
Heat Rump Systenis= 1997

REA01G  Investigation efiVietnods te, Optimize the Envireanmental
Benefits ahiGraund=Coupled Heat Pumps= 2002

RE=1Z21; Develapment ofiGuidelines for Selection and Design of the
BUmMprng/Ripmg: Subsystemifar Ground-Coupled'Heat Pump Systems
— 2004

RP=1884% [Development of:Design Guidelines for Hybrid Ground
Soeurce heat Pump) Systems — 2008

RB=1885; Development of Designi Tiools for. Surface Water Heat Pump

Systems (SHWR) - Active project Q \



RP=1385

IDEVEIGpmentalilDesigniionls for Surface Water: Heat Pump
SYSEMS(SWHE)

SpEnRserRMadCHINC 6:6 Geotnenmal Heat Pump & Energy.
RECOVER/ARRIICAtIoNS

Rrancipaltnvestigator: Jeff:Spitler; PhD.
o1 Range efactivities supporting development:

= EXpEnmental imeasurements
(EExicniorconvection correlations are the key “missimg™
nfermation.)

= Simulaticn model
— HIeldiSun/eys

= [Citerature review, etc. Q%\




perimental Measurements

By

Spiral-Helice

: ?._ rorssy




Status

EXIERGRCEnVEction conrelations developed for:
spiralEhelicalicorls; slimkies, flat spirals and flat
plateieal exchangers.

IDESIgN nemMoegrams, produced for spiral-helical
corls.

Addrtronal testing: may: refine correlations.

[Development ofiapparatus for ice-on-coil
experments; this winter 1s underway.

&









RIAR 1642

ImMpreVeaiCampressor Rerfarmance Modeling Methodology.
TerUSEInISYystemiSImulation Rrograms

SpensernagaiCHNC 8 11 Unitarny and Room: Cenditioners and
HEAr RUMPS

o 10Fceefficient polynomialiused now: I States to model
mass flew rate; mput power; etc per AHRI Standard.

o1 |SSues rdentified with using pelynomial mclude: 1. Number
oftlalkidata pemts reguired forraccurate measurements and
2. extrapolation for conditions not tested.

o' [lese ISsues are maore significant for: heat pumps, which
expand tne application envelope significantly. Q \’
b




Topical Issue

Yolume 17, Number 6, December 2011

An International Journal of Heating, Ventilating,
Air-Conditioning and Refrigerating Research

Ground Source Heat Pump Systems
Jeffrey D. Spitler, Guest Editor

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
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