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XNFE L, A —h—%, Annex [ZBNEE 7213, FEBI0E
PO BFREESNET,

BN TR X 345 13 [5] IFA B — P52 75555 2020 T
—2 g > 7, SEDICOORRIT—7 v a v 7R, Bl
1791 Annex, F7=ITHT LV Annex Dffifsia RiAA TRERD
BRI S A S C TR SN TV ET, ERUTIT Annex 46 1%
FNETITHEDS>TNDTLE ID, RPN DHDEEL D
VBN TR > TNET,

Annex V= /YA b
https://heatpumpingtechnologies.org/annex46/

Contact

OA 1347 > & D Phetradico Communication &Publishing ? Onno
Kleefkens T3,

onno@phetradico.com

Fig. 1: CO2DHW & — f K> TREHI L 7o, KFBiliZ 1 7 > DHLOERIC(FE 35 FAERE
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ANNEX nZEB Ht — rRL S

DEXEHEHE

49

2019 E 1 A 1 AND, BT 3L —MREIZRET % EU #5
BDY X AL EPBD, 2018 FIROBGER) DE{FAEA S
. T_NTOH LAY NFIEFY o =¥ —EL
(nZEB) DB HERLY 5 = & & BUNERENZFEHATT Qv
T, 2HHZO 202151 A 1 BETIZ, ZNHOFEHITTRT
OFLWEICER S ET, Fottfmic, 7 AU ED
F& FLTHAREFETIE, vy MR —E/LR
FEROBEMREEVOIRD AT » 7 7eD £9, LiL, nZEB
~OEE, 35 KL ONNZEB SRS & b L C EUE E
HTHLNE, EUMEEIC K-> TR 9, Ziud, BoR
SEZEEH BU INEE DR DI L~V A i 5 2 & A
BRI LU ET, Bl —HoMmEE T, 5 LB 5

L0 @V EREE D & 570 5 BRI E STV E T8,

HDOETITT TITEA SN TOBHEREL VU E EE o> T
T, REERICE ST EHAVINREEM TR 254, nZEB
OBERT 7 r— g VHAOMREEELY AT LY ) 2—
a UEBFT D I BT Y KT,

t— MRV L, IR L OIRIEZEO7-DIT nZEB 12 & 5
THERENTHY . it — MRV OEMREE b5
LE9, L7=23o T, Annex 49 13 nZEB 2B D — FRv
OIFREFUL L E9, X5R25FEE LT, b= MR
— D THRR DO =—X FIZ I, DIV & #4575 Z (R
T ENTEET, FIUTE= nZEB TRIE INT= PV RED
L 0EVECHERAREC L, FAUTEBYIE FIT) KT
DOFFRIZ PV gk {EE L W REERINC T H Z E N TEET,

Annex49 DYEEEIL 4 DD Task 12531 HILT W3

Task 113 nZEB ICHT DESEmOE— MR 72 L TE
D, 2019 FOYIDITHERIE THA Iz nZEB DOERIZIES
WCHIERH SN TOET, IHIT, BRaE~A OFLEL
SULORHEA T & A BN T D701, I alb—g
NN FERNBR INT A FSTOET,

Task 2 TIX, nZBB Db — RR> 7D —A & 3 7 D
FOEATvavb, 7V y SMEEERIZET 280>
FNF—DOFHMEZ DD Z LN TED, EREITEER
E OB o L R—% o b EDFEEA T a o EHRY
R ET, G EEBICRIT D Task 413, VAT AFEAICE
% Task 2 DFEEICY 27 LTWET,

Task 3 CI&, EEMAEM L IEREAEMICEIT S ESE R
E=X Y rTavey MBIBIE TS, TR
PN AT RRE T, Task 3 Tld. nZEB 2o R—%> kD
T AR EBRDBARITONTHIHIALET,

Task 4 Tld, nZEB OEEEHICHA SN TWbH e — hRV 7
DOFBEF L HENC OV TE LET,

BIZIEAA ATIL, Schwyz JI (SZ) Pfaffikon OpFEkRR (M1
T615m) . A7 42 (1~2F%. 6156 m) . FE G~4k
FJOVEARIL, 1520 mi) 2MEAET 2 5 BEE TN E=4
VTENE L, BERAEMNL, BiE= L —EE LN

JLVCOEMRERSME. L TNBO/W3S (ARREE 0°C/H NI
JE 35°C) 1Z7C 80kW DREFERE 14l 2 7-REF. DIV B X UVAHE
MAoaryzxrL—4a L LTHITEE — MR 722 T
T, L LAaRs, MEERE, FIZ 150m O 15 EOHIE
Fa—TNERABRTIR—NDT ) —7—1) o PYEEETH N
—INTWLDT, b— MR FAIIEDOMEIL TNy 7 T
TFT—E UTHREL F 97, S HIT, Humi IR s A
T LDOFE BHOT- DI S ET,

T MO AT 72Dl BIRIZ 26 kip
DGR Y —F—PV V2T ATHERL S AL, . /B L UPED
JFIENTIT 48 kip DRERER RO —F—PV £V 2—/L
N7 7P — ROPIFHEEENTWET, HIESH-TRLF¥
IR, FCEOFHE SRR HEI S L OO0 E T,
P =) L— LD 1 OHFHEEI D ITHEHE L TR,
AR ARHADTEINIE T LD Ipo QET, 72721,
77— FEE YV 2—/L 0 PV B E D T TR L T
WEHA, ZD7D, BIEZRLF—FE L~ TOEYI
W L PUE ST BAROZEIERERRIL 5. 2 DY AT LEHTOME
N R LM H Db BT, VAT AEERELT ¢
VIR (7T 7 AmERRS) 1ITESS Ry "NT U RIS
BT I NETA, 72720, 77— KNPV O/R7 54—
< VAN ETIUL, T R ST

=Y 2T TREE ST — I L SRl LoD PTHEME
BHGRT DT, T=H Y U TRHRV AT LHEHIC Y
Jalb—hahEd,

Annex 49 DHRFE=2 U o ZOFERIL. nZEB ANEilEAERELY)
ThdHIEEMERLTWET, Lol FATREFIE LTL
NG 2R L B OFEIC Lo Tid, @S ToT 3L
F—APEDT=DDOFEMENFIR O TND DT, BEH AT
LOENTAERRIC B Db 53, K0 K& 72859 Tl nZEB
HEBIETHOIFHELVD S LWVRNWESH> 2T, L
72735C, nZEB I3 DMERE & B COT L X —ERU R
L CHLZR B AR ET D0 LIVER A, THE &7
HWREERGTT 5 2 L1, B—0@ O 1L —A Rkt
T HFAEORIEE AT D 72O DOFATARE/RIIR CTH D 15
FT, IBIT, ZRAXF—EUD T DD T D AHEEOH
TR W, HFEL DIW IEEOHRAAE) 15, B
ITN—TE>THEHENAZ EHHDTL L D,

Annex 49 45 Task (Z331) D ECHOFERDIESR & 5563 2019 £
2 A 25 A 27 B2 T4 —A b U 7@ Obergurgl CEH
{255 7 [B] Annex 49 XA CRESNVE LT, ELO=x
=R = hCdhD Innsbruck KFTOTRAMIHIT
bihE L,
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Fig. 2 : 7th IEAHPT Annex 49 D#AFET, Obergurgl @ Innsbruck A54Z T

Annex V= 7A k Contact
https://heatpumpingtechnologies.org/annex49/ OA L, AA A SFOE @ Carsten Wemhoener T,
carsten.wemhoener@hsr.ch
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EAFEEEILTD
AR—RABEER LN
DHW it — F R

50

FEEHMILD 5 D EHOTRVF—HEIT & o TR ICEE
T, IRENFEATAOYENZBID D 3 DD & EHE/REHD
1DTY, LI2ho T EHH 5 D Co P B D RIEARH & |
ST L 22 WEY S (climateneutral building
sector) DORHIIZLEFIIANFISOBHRIZH D & R &
PTEET,

SAHHEEERIOBEIRHED T, & — MR 7 Bl
LRI R AR — DML, B v v RY b
HEADIIHECT, 10, SIARTEICHT 5%

DT WA A LI TOET, RA NS T T 4 ADi
B, LIRSS, EEe 9L, 38 L OSBRI T3,
— MM T A ET 7T 47~y 7 Fig 1 #5H)IX
SFEIERETORR NS T 7T 4 ADFEHER L TVET,
HTHLT 7 ERATH R TEET
http://heatpumpingtechnologies.org/annex50/best-practices/

=P FTNTNRRA ST T 7T 4 ZADFEFRTHE Y
U3 B ENTE, OB 2ERENT 500N T
OFEMERESH Z LN TEET, LV OFERESAT-
DIy ha7 U w7 LIEBIZ, RANTT 7T 4 Av— |
PRIHARETH Y, T L TEEZ pdf 77 A LE L THE Y1
—RENDHZENRTEET, ZOT— NI, _ANTT7T
o A, FATEHEN, BEREE, 3 LU BRSO OB
TR S TOET, BIIXTE A7 ol

FEFFAIGFEEOEIGT, BRAECREDE O L > TRz FFoZ &T9, ZOBMIL, BlEZTF QDR S D &
D £, HUC, BBEY AT ADIRE LYWL, RE SN2 F X FE MR S— N —& contact §5 T EIT ko TEEK

BOBMRED 2T L LRI 25 ORIEIC L » TR S h

SNHRETT, TRTOML, BAE GAEE &7

FT, Ot SHBETIHIECHLT 5 2 LIk BRI L, R Y) ([t — MRV T RS T 5% < DR D
BITDb— MR TO LY JRHTE I~ DBEE 720 £, WD LERLTVET,

ZDEHIZ, Annex 50 1L, TNHOHTE — MR 7O
%&%ﬁ#éﬁ&&%h&%k@;o_ﬁwiéﬂ\%ﬁ@
FEDT=ODRRRIE R EHDEET, BIMEOFEEL
T, LV EVEEREEETED & 5 B4 &[RRI CHT LU g
R LOBURACE OIER  (retrofit) NEEEINATL &
96
FERlOT Y Ra—P—L LT, REREEMMEZFTETS
HIRACEES N EE 27—y NV —7CF, fim
Tid, B— bR T A—h— EIat, Hiiasirsg s
b ZFLCT T —/A VA =T =0HY EiFbnFET,
BT, 2050 FICBIFNR =R X —F 0 OFBROFSEDT- 5
DOEERGEMERE L TLOK, BUah e B RES b BR 2 Fr
STWET,

TER

V2, MIEFRELTHEST, $T_TOA & h—b
OB AT D 12 DIVERL S NI A N T T 7T 4 A—
rOR—=NZ, FHLBIRBNSNTOET, RFa Ak

Foe—I AXVAFTUH AZVTOROaL g
AFFEEETTTY, EROFITIMA T, Y7 A M
Annex 50 (ZEHERGHE LRV VI K-> THBESN D& TY,
INEERT D0, 2O XD 7RGA LREROHIE R4
52 ENTE DO Annex 07 V—7" 5| 21 E Annex 49 TnZEB
b — FRU T OREEHE] DOA ETERATHL L F9,

SANTTGIT 4 A= R Filnala=br—yval
EEHIELLE L, SESEREOFIIMED BN TWET,
ZoaLT g AR AMOBAITR LK b Ol 0fil & R
TmnEW I EREE 720 F9, L7z, Annex 50 JIEEED
FERAZ T T thoBBEicb a2 7 FLTCWET, £<
DOEEED D L) BIIHFITER SN TEY . Zhbof)
ZRIHTHEIC TS L) BRI 2019 4F 2 Al ShE L
72

— TR —T i — R F— A 2018 AR S 4L, K <
AEhET, Fig 2 1d, 3 CICEBIN T D= RLF—T 1
—A “3‘\"’— I 0)'&‘”‘6&0

Country Location Type of building Size, number of apartments Year
Austria Weiz Passive house 957 m? living, 10 apart. 2015
France Marseille New built private housing 2833 m’ living 2015
Nice New built eco-district 20000 m? living 280 apart 2012
Soissons Social dwellings 841 m’ living, 12 apart. 1975
Germany Potsdam Hotel 37 apart. plus restaurant 2013
Kempen MFB in old School 5 apartments 1881
Dusseldorf Quartis 10.200 m? living 2009
Netherlands Amsterdam Retrofitted MFB 1 157 apartments 2017
Brada 3 new buildings 248 apart. + 3500 m? commercial | 2012
Den Haag Newly built apart 288 apartments 2013
Leiden Un-refurbished MF8 400 apart. + elderly home 2017
Tilburg New elderly home 285 apartments 2016
Switzerland Daru Existing MFB 7563 m? living, 68 apart. 1992
Geneva Existing MFB 4049 m?’ living, 53 apart 1972
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Hiarrie

Hot lce Weiz

Beschivung
The project is focused on the use of Iatent

heat with two ice storages and heat pumps
in combination with unglazed solar
collectors and a PV system. it (s designed
as @ pilot project for local heat supply.
htips./hestpumpingtechnologies.org

Jannex30/holice-welr/

Best Practice Examples -
Heat Pumps in Multi Family Buildings e

Hot Ice Weiz, Austria, Technical details

building services engineering room /

- 2 occupant
: i fresh water
heat source | heat pump | back-up heater storage slation

deceritral

certral

S| ke w : .G D
[ ! ! [

Annex V=7 YA b Contact

https://heatpumpingtechnologies.org/annex50/ OAlE, RAYDISEIZHDT T T R—7 7 — KGR L¥
— AT MFSERR D Marek Miara T,
marek.miara@ise.fraunhofer.de
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E— FRTD

R

t— MR TR S HICE R SEL7-0IT0E. S4TSR
WHEETT, FEEOED L X2/ NRMIIZ 572D, E
FIRRECOFTERIN & X F S EREERMNCRT D58
PEORPER7AE D TRNT, L0 &< OEEEEL Y LERH Y
T, BENMGIOBE SRR TR T OT, E— MRV T D
Bl bk bEE T, B, =7 —Y—vUp—F—t— kK
UTE, R AR X— BRI B T O OfFF TR
B AEERBE L F 908, LiELiEr b7 oy OERAS
N, ar 7L y—o7 7 U7 PO A RE SEDERILA
HD1D, BEEOUGENEEITRY 7,

IEA HPT Annex 51 F—A0D 13 ADRA L=, H4ET—
XTI =T 4T DEDITT o~ —I DF—T ATH D
DT] CEEBMELE Lz Fig 1 20 , EITHoOHIES v
L=V DFERPFOR S, R EnE LTz, 3 o0 — FAR
U7 HERE — MR TR HPWH) | ZERbkE — Ry
7 ERRZER e — MR D) X SR T E —a v a2
BILTWET, BT A M 2019 EBIATHON D FETT,
FEROM & LT, Fig. 212, ATW35 5T 200 45>OHRI
1252555k e — MRV T OFFE S AR (A-weighted)
BENT — L~ YLER LET, 2O, BV IT 3 EiThhn
T, W ORIEIT 1 R CY, B IL. BTN
BEETLVLOERTE LTRZD Z ENTEET, BV
RO ORES EERE LoV OBINE, U N—RAE—RT
DOIEIRIC LA HOTYT, T HOKDOFNTEAIHRETOER
B LYLOBINE, ZOBWEE— R T 5dB(A) T

Fig. 3 F#IL. 330 PR S OBRFERIHEZ DM SN
BT — L~V ERLCNET, 2O, arrryth—L
7 7 L DJEEFOMEIEIHS LT, WL 0003 ik &
ao T# BNRZDZENHY £F, Fig 3OTFERC, 1
DERENT-~ A 7 o iR AT D RS s £ 1<
IHVRESIVTVET, 330 ROOFIFH G F 7=, FREDTZOITEAS
PR NENT D 72D O DB EE ATREIZ T 5 & 5 125723

TV bNARENRHY £, 77 éar 7Ly dolE
HRHE DN AU DEES (Vi) 2281720830, &
FINSIRF BN RE A LN TEES, Pl
Tyl Ty oaERL (D) . IRIZUGFROEAIOE D E
Z2 Q). Z0%, a7 Ly P— T CIREBE CHERZEN L 3).,
VR—=R2F— RADOEAT v 7R CTHWMEELET @) |
WHFrO2[EHOEI KX () D%, a7 Lyh—L7y
UNTNAE— R (6) FCHEEE L, @ EEIR B SIVET
T A MRIZe— MR T OREBICEIE Sz 60 ORRD~
A7 DFEREHET D E, 5dB (A) OFE L VL, %
RENF=z2556k e — MR 7 OF o IR E"E S LT
HEEENET,

A # U T D Politecnico di Milano O FCERES-, 58
AP, HERDRFS L OSBRI RS9~ 5 3¢, TEA HPT Annex 51
F—2LWeb YA NTAFTEET, Annex 51 DFEY OHARH
12, T AL MRBIONBINAED B, FH S S CEITEUE
OHTETIZT =7 A M SNDTETT, Annex 51
T ST OGN % 5-2 2 & o 2 /D3y
TESRBNL, BE, A—A N TRET BT I —OE B
FRC L~ THEESTOET,

2019 %8 H, #HH#oF b A—/ThMESNIZE 25 [F]
TIR EBSS SR OMSEADOHT T, Annex 51 F—2L0VABRD
—rvav? [e— bR 7OEEY) 2B LE T, Amex
51 DFAR T —2 L v %, 20204E3 BlcA Z VT DT )
TDMCE2020 Mostra Convegno Expocomfort CHEf# S5 T
ETT,

Annex V= 7% A b
https://heatpumpingtechnologies.org/annex51/

Contact

OAlZ, A=A NUTD AT A—A U T ITRKZ GmbH D
Christoph Reichl T,

christoph.reichl@ait.ac.at

Fig. 1: The [EA HFT Annex 5] team af the 4" working
meeting ot DTl in Aarhus, Denmark. The group photo was
taken in one of DT's advanced ciimate chambers used
for acoustic measurements based on 150 3743-1 [Source:
The [EA HPT Annex 51 team]
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I 20 dB(A)
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Fig. 2: A-weighted sound power level and elecfric power consumpfion of an Air-fo-Wafer Heaf Pump showing
several defrosfing cycles [Source: AlT, Austria]
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1.6 kMHz
1.2 kHz
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375 Mz
281Hz
210 Hz
149 Hz
a4 Hz

35 Hz

330 seconds 10 dB[Mt

bavd frequency
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Fig. 3: A-weighted sound power level and electric power consumption of an Ai~to-Wafer Heaf Pump showing
several defrosting cycles [Source: AlT, Austria]
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i, BRI &
()27 13- 2 W 2 0ab ST %)

GSHP S 27 MEREDR
HIRJHIE

SCERTI GSHP & 2T AMEEHERIZ 331) 2 WEEHE/E L T
E3p8

GSHP AT LDEL D —AAZT 4 & L b2, FEEM. Hi
FABLUESTEMAOHPT Annex 52 - GSHP 3 A5 LD
EUWEEERORIOHSD | i, EHIEREERIZET 5
WEOTH T EFIET 5 Z & T, FHBUEGSHP + A7 A 2018
411 A OKETO Annex 52 OF 2 [A[EEPZR ST, RO
DIF BT GSHP > AT AORMWEREEARIZ B9~ 2 STk
WO DI SIVE LTz, ZOICNIIX, 2Dk, LYK
1D GSHP 3 AT AOEHIIMEREESARIZBRET2 37 DR
PEENTWEL,

TS 37 OHRPNCHESNT, SPF & COP DfEAEE S
TR, MRk, B L UEAAEMD 32 O GSHP 27 A
PRESNE L, ZNHOEDH B 20 Hlda—na v G
E, 1 BKE, 1BIIPECSH Y £, GSHP AT LDK
AT, AR TR AR T AR — VEEHASR A LT
FIH, VAT LADIZAO—PRY X, HITK, #HT K, £
TR AR ZHERIRE LT LTVET,

BRSNS T, SPE & 0P DEAEHET A 720D %
T LEEREMHE, 1ZEAE BN FHA, FERESND
VAT DERSPHMEIRE I W RN o b H Y F9,

32 O GSHP AT LD SPE & COP DfElE, EU Y= k
SEPEMO* |2 L » CEFRSNTZV AT AR A —< 2 L
THHlESHUE L7, SEPEMO 3 A7 AERAX—<(%, I—n
o DR b — bRV VAT AHICEICER SR
T\, BERE &SRO T % [RRFIIRIET 2 2 £ 03% 0
FIFRLGSHP & AT LAOBES X L COVER A, TERTA
%0, SPFy & SPFp 0 SEPEMO & A7 AEERUL SPFo & SPRw 12
KI5 U SPEs B3 SPFe DEEFUTEHS L TUVRU NV E U
HHETT, SPRy [ITHBIEEIEE S N CNETR, &
BN 7 7 ATEFENTOERA, SPRsZidmnficAR 7/
Ty VINEENTOWETD, fGHEEI IS Eh QO EY
o LTEDRo T MBS 2T MBI 220 M4, SPFp
= SPRy . MIEAHIDZ NS 2T ATl SPRy = SPFy T3,

STHROD 32 RO D H B 5 FITE GSHP A7 ATl —

"Ry T 2=y FOFDT 7 o THIEEETREE L TUOET A,

FOMITETRI GSHP 3 25 AT, FEFR GSHP & AT A&
ISR GSHP S AT L D/RT Fr—v o A Wt 5 & &3, 4y
BOW GSHP =V F—2 T 7 VEIBUTEEND -0, 2k
(H4 F721%C3) DEREFERT2H0ERH Y 7 (Fig 2) .
SRR D 32 D GSHP AT AOBHE. RO AT I SPF
252 D DIFKP 0 D — AT T, BEisd 5 &,
SPRy O#IFHIT 2.5~4.7 TH Y, SPFe OFFHIT 2. 7~7.0 T
T, RREFEMEL 2 DD AT DZONT OIS SN ET,

SRS OFER- & & I, Annex 52 TEfEL TW5 30 DL
DEITHDr —A AR T 4 PHOHF LU MERET —Z 2 L
T HREBED LY KX GSHP AT AOBHES L2 A 1Y

LW LTz, BERDT AT MR ER LW T2 2 L%
HE9E LCWET, Amnex 52 OHITC, & 514 OHRIN
ZERE LGEINSNE T, Ziud, BIE7ETCR<E
BN E > THAMRERE 720 £7,

%5 3 [A] TEA HPT Annex 52 BFHZERIE. 5 A 2324 AIZ 7 «
VI RSN E T, Annex 52 DEZE & FERICEIT A%
HrifHL,  Annex Web VA MMIHEGIICHE#E S CQUVNET,

*Nordman, R. (2012) BEEHINICIIT D 8 — RARV TV AT A
DEFMRERE L T =2 ) T
SEPEMO - Build, Final Report Intelligent Energy Europe

Annex 7= 7Y A b
https://heatpumpingtechnologies.org/annex52/

Contact

OA L, AW =—7 @ Shallow Geothermal Energy -z > % —®
Signhild Gehlin CJ7,

signhild@geoenergicentrum.se

Fig. 1: Centralzed GSHP

Fig. 2: Distibuted GSHP
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BERBHY

RGN BRI

R, BHIRER LECRIT 5 A OOBN & Rk otcE
X, BE, BRI, 3B X OB IR 2 R 2R o 2o
WD ETFHIENTOET, ZHUTIRO= L — & &%
DBEEERT D Z & 2 IEIAEHCT 2T L 9, ZO
TR 57231, HPT TCP 1% Annex 53 ZBAIEL % L7=,
Annex 53 DOE/RTMEIT, 414 30~40 FERNCHAO= R L X
—AREN 3ETHEINT S L PRlEN T A Z & T (Fig 1
ZH) . ZIUTKHRZSSRECH Y | NI B3 EH
H72178h & BRI TEIOMA G O VT2 5 Z & D%
FRENTWET, Annex 53 1L, BIEFEY AT LOERAE M L
SHBH7200 K BRI E R E S TTNET,
KL 72 AHAMIE, L <ASIURL EH I T BRI
fii (VC) AT AHESS O LT TSN TS
LI D HAEDW T AN E ENET,

20194F1 A 11 A, KEDa— 7 M7 M5 02T, 2019 4F
KIEWRTS - I IRZEHEI T AT 7 7 L ZADERNZ,
BOID 15> 7 47 | =135 B B S L7z, Annex
\ZED D TFEOHMBIRZHAT S 4 SO 72 =7 K
D ENE L,

1. General Electric Appliance (GEA) & 3L[EIC, REEEL
£ (MC) OHESIZHESUVZO0RNL (US) e v=7 R, 100
W OIHIRES 1 il 2 T (1007 F IR L5A-[= 38° C])
OFPFICE RS THIE Uiz, EHEREENL, MC AR

P& % BLET 5 72 OB 2B RN & 72 1 3 ndbE R o
WHTT Fig 238 .

2. PEMEEE (BC) MHIDERIZIE S A U —F v KRS THEE
Tho7ve Y=y hTEC A, REOSBROE F7-13H
WIS EMNZ TR SE 5 2 L ah, FOfE,
BHIREZAEANVE U9, 22K £ CTORE FRPNFEBRAIE
RENFE LT,

3. Fraunhofer Institute (KA) 1%, b&— b 7EFIH
LCMC F7203 EC 3EEOWNINIAEBEI S5 MC BIOVEC
VAT LOBIRIZOWTCHEER LE Lz (R 713AE) , 21
rThorayes AR/ TV r—va sk

a. MC B — A 7 [EEHIED 1= O OIS,

b. FC b — A7 FEHE— MRV,

4. EEWEPRPERFZCET KIMM) 13, Wt L OKEHRT S
BEZRVC YA 7 NI ER—2AD=T 2 (AC) T uy
=7 MZOWTHRERLELLE Fig. 3) ., 7mr¥=2 hDH
T, FEREIEIRIZAC VAT A EBRT 5 2 & T,

Annex 53 DBNIETL, FAY A ZVT (T T U250
ERIZRRING) | #E Avo—TF v FLUTKEZER
F9, oo HPT MEAELC & Annex BIMNAFFORNT TOVET -
2019 FEHIBIIRTHE T, BINROD & 5 12, Annex 53 D HBEYIL,
TRIE D =RV —THEOMINE Hy ML/ 2 D% 8
272012, K0 EEEROZSGR/ i AT 2T OBl
VU a— a3 ZB3T 5 2 LT, Annex &FHITIAV TS,
HELFERTT, 72ol-—o0, HAHWNIR S
O TELW fBRSRIZTE2HEDHHOTIEH Y 1A,

Current and Projected Space Cooling Site Energy Consumption
for OECD and Non-OECD Countries
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Fig. 1: Current and projected space cooling sife energy consumption for OECD and Non-OECD couniries.

Source: Courtesy of Navigant Consulfing, Inc.

NO 1/2019 HPT MAGAZINE 17



HPT TCP ANNEXES

Fig. 2: Exampie of 3D printed MC regenerator component: ful size part [left photo) and close-up of
regenerator grid pattem [right photo). Source: Courtesy of Oak Ridge National Laboratory (ORNL).

Moisture selective
membrane
Water vapor Water vapor & Water vapor
pressure ~ 1.8kPa transfer pressure ~ 1,.25kPa
. e Air/vapor mixture
Ai/vapor b ) g (to condﬂl%ned space)

Absolute pressure :."

¥
<1.25kPa i Vacuum
pranInIIIIIIIIIIIIIY compressor
i Absolute pressure Compression ratio

__>3.75Pa ™ ~ 35

Air/vapor mixture Air/vapor mixture
(to outdoor) L (vom oulone)
Water vapor Water vapor
pressure ~3.5kPa pressure ~ 2,5kPa

Fig. 3: Vocuum compressor membrane dehumidification concept.
Source: Courtesy of Korea Insfifute of Machinery and Materials (KiMM).

Annex 7= 7HA b Contact
https://heatpumpingtechnologies.org/annex53/ OAITLLTDERY TY,

7 AU 7. ORNL @ Van D. Baxter
vdb@ornl.gov

TAVUA, AV —F 2 RKZED Reinhard Radermacher
raderm@umd.edu
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2. Chemours @ Joshua Hughes [iZ., [b— MR 7RO
GWP Bl U 2—a ) #RFLE LI, Table 1 [ TRT X
H1Z, 213 Chemours & GWP HFO YV =—3 g &S LE L
7

3. Honeywell ® Gustavo Pottker fiti%, [b— hKRL 7
AT LSO GWP AMER S =) 23ELE L, 13,
ZERFRAIZ I 1T B R-410A 12 DI AR IR GWP ¢4
BEE UCR466A (N41) #FRALE L7z, fd, R-466A T
FIVE—RhER & RBIE R-410A LI ETH D LTz E L,

PR HBE IR ENTZ Py 712DV Cigkam L. 4 Task
~DBMZERELE L7, Annex 54 1%, 20194E8 Al T4
DFY M) A—/LCHIlET 25 25 FIEREMEESHE CTHOS
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HFC Emissions from Refrigeration and Air Conditioning Systems:

Global Non-CO, Greenhouse Gas Emissions
Ref & Air Cor g sector baseline

emissions are estimated to be 349 MICOe in 2010.
In 2030, emissions from this source are projected
to be 1,596 MICO,e or 12% of total
non-CO, emissions.

n

Refrigeration &
Air Conditioning
12%

Energy [ Waste [ industrial [l Agriculture [ Other Non-CO;
Processes Sources Not Modeled

7

Projected Global Emissions in 2030

Emissions from Top 5 Emitting Countries (MtCO,e)

Rest of World: 527 MCOe S

China United States South Korea Russia Japan ROW

U.S. Environmental Protection Agency (2014). Global Mitigation of Non-CO, Greenhouse Gases: 2010-2030.

Fig. 1: Projected Global Emissions from Refrigeration and Air conditioning Systems in 2030 (source: US EPA, 2014 from
https:/ fwww.epa.gov/sites/production/files/styles/large /public/2016-03/refrig_ac_pie_map.png)
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Air Conditioning R410A XL55 (R-4528B) XL41(R-4548) XL40 (R-454A) R-22 XL20 (R-454C
GWP AR4 (ARS) 2088 (1924) €98 (676) 466 (467) 239(238) 1810(1760) 148(148)
Capacity vs. R-410A 1% 2% -25% 30% 37%
COPvs.R-410A4 +3% +3% +2% +I% +3%
Evap Glide (K) 0.1 1 1 4 0 5
T Discharge (°C) 102 11 m 95 107 88
P Discharge (kPa) 3435 3243 3207 2615 2175 2261
Tobie 1: Table 1: Low GWP Refrigerant Solutions for Heat Pumps.
Contact

Annex 7 = 7% A b

https://heatpumpingtechnologies.org/annex54/

INFORMATION

OAIZ, 7 AV, AV =T FRY BET X LX—T

% Yunho Hwang f8i+ T,

yhhwang@umd.ed

Always visit our website for news, the latest
updates and more information:

heatpumpingtechnologies.org
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Fig. 2: Annual sales 2010-2019 (estimates for 2018 and 2019) for Air Condifioning and Indusirial/Commercial Refrigeration.

Source: Industrifakta AB
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Fig. 3: Energy supply for heating of buildings in Sweden 2012. Source: Profu, Vé@memarknad Sverige
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Heat Pump sales in Sweden 1982-2018
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Fig. 4: Heat Pump sales in Sweden 1982-2018. Source: SKVP

FRCIE, ABEER = OfEAC 5~T7%DFERREI <
Loz ETT,

HPDEE

t—FRUT HP) ZA A b=/ 5 FAREHIT & 2
oz, e LT, ZOMBICEL S 2 HHR
IZRAC TGOS D L IFFERITE Y £, RCT 7 / v Ui,
EURALEE T HT2OI0E W] 903, HP I AR
A TR A ARA T—, HIBIRE & RIS TRt
LT AUE72 0 S8 A, BEEAFRGILOW S oflit, T
PR . THERE) | BEO MEEME) T, 4 H T
FﬁﬁTﬁéj%rﬁﬁm®ﬁbéjﬁszﬁ%ﬁﬁm&
AEIZ & > THBRENHOTT, (IhbiE $XTHP 2K
By n v eh) )

o2 DEL LHG L TAT =—F 0, To~—0r, 74
VT v ROEDE L, EOEEOT- S OHIEERE (DH)
OIFCRE et =7 CF, iUk, HP OB D5 L
BT, AV =—F VOEETSEIL ) ERlR Lol L
TWET, DH 2STED 53%% D 2 Bf/emiis ) —#—& L
TEREL. WIZe— bR T8 22%% 5O TOET,

AT 2T IR T AL D HP DA A h—/LEmn
BHZWETT (=7 —=7 WP 13R<) . K150 FEDE
—INRUTHBBEEHL TS (TRTOXATREENET)
DT, FREDE I RN AT SOFEDO B — RV
THRREENTWET, BHLWEEY TIE, HEREEI b
— FRUTRT 7V b ERRESNET, EOREEIKR
% HP OFE#E. R 30 TWh SHEE S TVET,

- Llhmlhllmﬂldll
S P TP

W *Air-Air

Fig. 4 {79 X 912, 2011 4E & 2012 SEDKIE/A %, 78 b
IEEEIN L, BYE IR 12 TRICELTWET, 77
VR Y =A@ HP 1378 E@EDNEE LT D23, R HEREN RN
TUHP 1 iE 2 5 AR CIRR IR S e ds AT C&x E Lz,
ZOBHY, —FRETEEOFEE 2 -2 LT, 13E
WETRTOT e v/ _3—=%, ZOFEDONEY Y 2— g
ERAOFPIE L L TR> C0ET,

filig Ak HE

SKVPI3fg4EPulsen (the Pulse) &9 #2804
ZERMLUTOET, BRRLAR— M
https://skvp.se/aktuellt-o-opinion/statistik/pulsen/2018-
eng THGEECHIHATRETYS,

Fig.5 3. SESERZATDE— MRV TV AT DETER
TR LI A 0B A (AT 251 2L CWET, EH
FREL, 2010 DD 2018 FEDORNTABILD & THHT
a7 e A e

EFRABLE A DIT, FHCHE e — PR T ORRE = A b
IR E EX AVENRH Y £, Zh OOl
RIRHE, BREEITT A ECOTE SN FETYT, B
HIRHEEE & & BICREES L. 2007y hodx
w45 H T AT — LB L O ET,

Pulsen DFFA T, b— MRV TV AT AHRE SN-FIHEO
9B, FRIBMIRN DML, T A ox—F—] & e —
MRUT ) OHOEEEZ OERTT,

NO 1/2019 HPT MAGAZINE 23



L K-t

Total cost of installation (SEK)

Air-to-air Vert liquic-water l-lnrnnntn Ground water Air-to-water Exhaust air

E2010 W2011 W2012 W2013 W2013 N2016 W 2017 W 2048

Fig. 5: Total cost for insfallation of vanous fypes of Heof Pump sysfems. Prioe based on fumkey
coniract for o single-family house with a heat demond of 20 000 kWh/year. Source: SKVP
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Fig. é: Type of heatling devioe reploced by the Heat Pump. Source: SKVP
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Fig. 7: Energy use for heating and DHW. Source: “EnergilGget i siffror 2017", Swedish Energy Agency.
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Fig. ©: Difficulfies in finding technicians fo recruit from year 2013, first half year (13:1), to second half of 2018 (18:2).

Source: industrifakta AB

FRRE
AW —F L ACEIT S RACHP KO R MEIT, &
HORZETT,

14E1C 2 0], F@A St (Industrifakta AB) 2SR D =—
F L DR SKVP D A o _R— D CHREEZITVET,
BERIE., MU R, GEEICETIEMoF T, TR
BB . KA v hT—) | THifiE o300 7
TVICHEBEZBRATHZ LN ENIEEHETH 57,
FRIINRETHEINEVIERLH Y £,

fIESL O], BZIEIEEEZROT0ONRRETHD Z
LERLTEELE, (Fig.9) Ll RN E HIHE
fEL. MiEIOFHAE TIX, 92%2% TIEFIZEELVY) | 8%
MHELUN L 0%2Y TRE LW EDRIZETLT, REE
DB 87/13/0% GERIZHEHELW/EELW/E) | &
TA NI T —OEIX 85/15/0% T L7z,

IR LT EEB % Ao THAT ABoOMBEIX, BIE,
EROFEREZNETDIETICR>TWVET, (LFET5
AW D, W OO EIT T ey s O RS
B0 EBET TRV, GWP RIS F A AR O N
T DI GWP B BEA~OFRIR OEITIXIER 1BV T,

K

A7 = —5 2D RACHP B3 13 IEH IS FICHER L T
9, e EEITERICHEMLTEY, HHENA 7 L E
EESTWET, 2018 FFOHEEFRMFE L@k, =7 2>

(4,000 MSEK) . PEEHABLUPEEM (4,700 MSEK) |
E— R TF 7,250 MSEK D 3 -5DE A2 MTHTH
U, %9 16,000 MSEK E£7-1% 1,500 MEUR & 725 RIALT
9, SHEBER O TR L EGEROIKER LT, EFITRY
T4 7 TY,

RAC FZEIZIXFIZ 2 2OWBESI BRI H Y 5, £
W, FAABE L, Puls s “F720a710—=" &R
D N& DFEV & RRERIRE ) T,

—H HP ERITa X R EF TR, L TH LWEESCHE
MOBRITHEBEINET,

ABIAER], FELEAENT S 2 LI E N E T, M
—DOBBEIIRAMLT-EEZ Ao 5 2 L OMETT, 2
E, mUA M T X DEEN D — B AHIME F
T, HHPLX A TOWFTYTUTED £7,

PER JONASSON

MD

Swedish Refrigeration & Heat Pump Association
Sweden

NO 1/2019 HPT MAGAZINE 26



Py ZEE

EFEME — PRI REREERRS

Zahid Ayub & Adnan Ayub,

IsothermInc.. 7 A U b

IRNVE—FHBEEFORE~DEEL, SHOMRATEER I vy 7 2RoTWEY, ZOREZ HEICAET
51-o0FER, HIEBEICt — MRV FEFEHTEZ LT, BV A —VBEEDOXR VY RIETIX, Bk
A L CEELBIRKIIHEV DLV A, (EGWP ORI L 7 4 VR AD, TUE=ST 2 EDHREE

W TT, BiZITEMETH D L FREN, BFEITFETT, ZOREIH LT DI, =vo=7
BVREHEHED Y AT AEBRLRITNIER Y XA,

T, RFRZ

Fag

ARSI TR 100 T B A RE L - V=
N&T 2—Thb~vA 70T 42« af )b, Bl
ZHLTWS 2 SORRDEENRHY £, 1 SHITAM -

HA(06) R, £ L T2 >HITMHZEH RAC) ERTT,
06 EROHEN T E ALY 2V &F 2 — T ETHERD 4y

BHZH D, 1IFEALUESITOETAN, RAC /T =
N&T a—7 TL— bR A NI EOF LW AEA L
THRASHICWET, TAUTIFHIEZRBEmRASH D £97, 06 ER
IFERIZIRSFITH D . WDRDFEINBRET & 5 & LT
F9, —J7. RAC IIFEFITHEFDEB LVERTHY | FRIE
VMU AR EED £ D el 0% T, L VIR
A FCTEYRBVELAZ BRI L T LTOET, FHTEE
HEOMENERER E 72> TCET, b— MR 7T
B 10 FE1F ETHREMAP L TEX7=0T, COP dh Lk, i
FEHEOWRD, B L O 2 HIERIENR LB
OHEEL > I LY | 2SR, FHIZERERO T TN D
DOFUCBRNH Y 7, ZORETIE, ZOEER MY
/7thVTw<<m)R%Liﬁ“

TEHAe— RS

TEEH b — MR F M O RAR BT [ BT
T PREIOEBIRBE A RET 72012, 2 2a=T 4 (HiIX)

FED A T2 DI AT AH ORREE N ET, JEHE
%mLE_ﬁ%éné:zw%~iﬁﬁﬁﬁénéﬁﬂiw
BIKLS THILERHY, ZhbEieh—FRr 7y b7V b
FAIH =R AT "N T I X —ERESEET, Z

ZERCT DO, B AT AL, BV COP TIER IR
HICHLINENH D £T, ZORXVOEEEEZRI-L

TNDDPFEIERS (T AARL—F—) T, SIFNREN 1°C L
AT 5L, AT LD P A3 2% S NDH Z &ix
HMOENTVWAEETY, U LRSI LY TIIES
NN G v 3 = N ANl 1 A= S

RO
T¥EHAE— MR THRIHERT 57201
2 FEOBZZNH Y £,

g CAF AR

o VI NV&TF 2—TEK
o FL— ML, EHIZ3 00V T T A
%

=l b

IXFERITHD

g COEREZFVA—FLTHATS

» TL—h&7L—A
» VL& T L— K
» HIIfFTF

ERROKZA 7 I2E, ENENEFEEFRH Y F3, b
L=k Hic, Bor ld3mitFeEmamsvb7e < $58 LIRE T
EVMERE TS D &\ S FHEE T T 5D X A 7 DI %
A5, RFHEICIX 2 DORE RSN H Y £, £,
Wa A b BRIHE LMK GIP i d, BRI SR fitg <
#o%:m\TV%:7@E@E%ﬁ®%ﬁi\tmﬁ%m
@m%ﬁ%ﬁfygmﬁ%§«M%&E®gnt%A%ﬁo
TWE723, ZomE . BB ORI 7B e
KW@LTLiwiﬁg

T NV&F 2 —TH

BIE, N3O — MR 7 H@IcEbE LT D
3 FHEDIETEHEEY 2 V& TF 2 —T#HRENH Y £, Th
Bl

EEIE : Fig. 1 1OREND X9 22 HHEE  (DX)
IR, Fa—TNITHEEEBR L, ¥ VN TR H
SNTVET, ZOHROERFSIL, STy NEEHT-
DAKFSERCENET 2 2 & T, ARRiE, mElSnsi
BB =/ UIZH Y | BRI AR AR CH H 2 & T,
B ORI, I EOBER S DT D RRELTE NN T
P> TR =

ETHY, T 58I O2=y M

Fig.1: Sheil and tube DX evaporator
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Fig. 2: Shell and tube spray evaporator
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Type Charge (kg) Price (s, 2019)
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Fig. 4: Semi-weided piate and frame
exchanger

Fig. 5: Shef and piate exchanger

Fig. 6: Normal and failed weid
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Fig. 7: Brozed piate exchanger
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Nomenclature

Boiling number

Tube outside diameter

Mass fiux, kg/m*s

Gravitational acceleration, m/s*

Heat transfer coefficient, W/m? K

Latent heat, kj/kg

Thermal conductivity, W/m-K

Nusselt number

Reduced pressure

Prandtl number

Heat fiux, W/m?

Reynolds number

Temperature, K

Quality

Liquid fiow per unit tube length, kg/m

Density, kg/m®

Chevron angle, degree

Dynamic viscosity, N-s/m?

Kinematic viscosity, N/s?

Non-dimensional heat flux

ale|c|E|w|o|n|x|~|2]2]|R|°|E|~|7|n|o|0|®

Surface tension, dynes/cm

Subscript
ammonia Ammonia as reference refrigerant

cr Critical

eq equivalent

g gas phase
h hydraulic
I liquid phase

m mean

Ref Working refrigerant

max maximum chevron angle, degrees
s Saturation

sup superheat

tp two phase

ZER

[1] Ayub, Zahid H., Tariq S. Khan, Saqib Salam, Kashif
Nawaz, Adnan H. Ayub and M. S. Khan, 2019, Literature
survey and a universal evaporation correlation for plate
type heat exchangers,International Journal of
Refrigeration, 99, 408-418.

[2] Ayub, Zahid H., Ahmad Abbas, Adnan Ayub, Tariq Saeed
and Javed Chattha, 2017, Shell side direct expansion
evaporation of ammonia on a plain tube bundle with exit
superheat effect, International Journal of Refrigeration, 76,
126-135.

[3] Zahid Ayub, 2016, World’s Largest Ammonia Heat Pump
(14 MWh) for District Heating in Norway - A Case tudy,
Journal of Heat Transfer Engineering, Vol. 37, Nos. 3-4,
pp. 382-386.

[4] Shah, M. M. 1982, Chart correlation for saturated boiling
heat transfer: Equations and further study, ASHRAE
Transactions Vol. 88(1): 185-196.

[5] Zeng, X., Chyu, M.-C., and Ayub, Z. H., 1995,
Evaporation Heat Transfer Performance of Nozzle-
Sprayed Ammonia on a Horizontal Tube, ASHRAE
Transactions, Vol. 101, pt. 1: 136-149.

[6] Zeng, X., Chyu, M.-C., and Ayub, Z. H., 1995, Nozzle-
Sprayed Flow Rate Distribution on Horizontal Tube
Bundle, ASHRAE Transactions, Vol. 101, pt. 2: 443-353.
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l | Refrigerant inlet
Flooded evaporator

Fig. 1: Schematic diagram of fube bundle layout
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Test sequence Type of centrifugal Chiller Refrigerant charge Tube pass arrangement

1 R134a, flooded evaporator 350kg left in and right out

2 R134a, falling film evaporator variable refrigerant charge | Top in and bottom out (top-to bottom)
3 R134a, falling film evaporator variable refrigerant charge | Bottom in and top out (bottom-to-top)
4 R1233zd(E), falling film evaporator | variable refrigerant charge | Bottom in and top out (bottom-to-top)

Tabie 1: Testing conditions of the evaporator

Type of centrifugal Evaporator Condenser

Chiller Volume flow rate (m*h) | Outlet Volume flow | Inlet

Temperature (°C) | rate (m*/h) temperature (°C)

Flooded evaporator (R134a) 2110 7.0 2645 30.0
Falling film evaporator (R134a) 2110 7.0 2645 30.0
Falling film evaporator (R13233zd(E)) | 211.0 7.0 2645 30.0

Table 2: Testing conditions of the unit under GB nominal conditions
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Device Type Precislon
Digital power meter WT230 +0.1%
Temperature measuring element Pt100 0.1 °C
Electromagnetic flow meter AXF200G +0.35%
Pressure sensor AKS33 10.5%

Table 3: Main festing devices used in the experments

Cooling capacity (kW) cop Evaporation temperature (°C)
11480 5.92 56

Table 4: Experimental results of lcoded refrigeratfion chiller

Where:

EEREE Q Heat exchange rate, kW:
FERAT U7 TalBEim 23 3 IOR L ET, - Total heat exchange area, based on the outer
- surface area of the enhanced tube, m-;
i;ﬁiﬁm " . e d, Quter diameter of the enhanced tube, m;
HEPMAERKIILL T O LS ISR S E T, L Effective length of the enhanced tube. m:
Q N Number of enhanced tubes;
K=—=— AT Logarithmic mean temperature difference, °C;
Ax AT;;: Ty Inlet temperature of chilled water, °C;
A=7x d x Lx N Tc.,: Outlet temperature of chilled water, °C;
0 i Evaporation temperature, °C.
ATm - 7;" - 7:)"!
(7 -7 R BR
LN| "—= BRAERET 7 —DFEFHR
T - T, 350kg DVRBEFBIRA AT HIIAAFT 7 —DEBHERA
FKAUORLET,
1250
—m&— Falling film(top-to-bottom)
—aA— Falling film(bottom-to-top)
1200 Flooded( Charged with 350kg)
— i _________..‘-—-—'-_"‘
= —*
-—-"'"-.
2 //
j=H
S ./.
0 !
.8
8 1100-
O
1050

I I I I I I I I
230 240 250 260 270 280 290 300
Refrigerant charge (kg)

Fig. 3: Comparison of refrigeration capacity as a function of refrigerant charge
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Fig. 4: Comparison of COP as a function of refrigerant charge
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Fig. 5: Comparison of evaporation temperature as a function of refrigerant charge
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Fig. 6: Comparison of overall heat transfer coefficient as a function of refrigerant charge
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Fig. 7: Comparison of refrigeration capacity for different refrigerants
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Fig. 8: Comparison of evaporation temperature for different refrigerants

6.4
63+ —A—RI34a v
—vw— R1233zd(E) —
62+
61
o 601 A /
o 4 v
O 594 /
5.8-
57
. /
1 I 1 ) 1 L)
250 260 270 280 290 300

Refrigerant charge (kg)

Fig. 9: Comparison of COP for different refrigerants
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Fig.10: Comparison of overall heat fransfer coefficient under different refrigerants
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China

dgnewang@163.com
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The Heat Pumping Technologies Magazine

Three times a year, the Heat Pump Centre issues the Heat Pumping
Technologies Magazine. The Magazine can be found at the HPT web site
and is free of charge. At the same time as the Magazine is launched, a
Newsletter is distributed. The Newsletter contains shorter versions of
the Magazine articles and is a good reminder that there is a new Maga-
zine issue to read.

Read our Magazine and become a subscriber at:
https://heatpumplngtechnologies.org/the-magazine/

The Heat Pump Technologles Annual Report
Read about activities, results and achievements within the
HPT TCP during last year.

https://heatpumpingtechnologles.org/publications/

The 12" |[EA Heat Pump Conference took place in Rotterdam 2017.
Now you can download over 260 proceedings (Full papers) from the
last conference, free of charge.

You find all the proceedings in the HPT publication database:
https://heatpumplingtechnologles.org/publications/

https://twitter.com/HeatPumpingTech https://www.linkedin.com/groups/7412002/
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Events 2018/2020

2019

11-13 April

Ammonia and CO, Refrigeration
Technologies

Ohrid, Republic of Macedonia
https://www.mf.edu.mk/web_
ohrid2019/ohrid-2019.html

8-9 May

ATMOsphere Australia
Melbourne, Australia
http://www.atmo.org/events.details.
php?eventid=77

15-16 May

Heat Pump Forum
Brussels, Belgium
http://www.hp-forum.eu/

26-29 May

13th REHVA World Congress CLIMA
2019

Bucharest, Romania
https://www.ashrae.org/conferen-
ces/ashrae-endorsed-conferen-
ces/13th-rehva-world-congress-cli-
ma-2019

11-12 June

EUREKA 2019

Bruges, Belgium
https://www.eureka-hvacr.eu/

18-20 June

EU Sustainable Energy Week Policy
Conference

Brussels, Belgium
https://eusew.eu/about-conference

22-26 June

ASHRAE Annual Conference

Kansas City, Missouri
https://www.ashrae.org/conferences/
annual-conference

24-30 August

25" IIR International Congress of
Refrigeration

Montreal, Canada

http://icr2019.org/

28-29 August

5th International HVAC/R Congress
Atlantico, Colombia
https://www.ashrae.org/conferences/
ashrae-endorsed-conferences/5th-in-
ternational-hvac-r-congress

2-4 September

Building Simulation 2019

Rome, Italy
http://buildingsimulation2019.org/

9-11 September

11th International Conference on
Compressors and their Systems
London, UK
https://www.city.ac.uk/compressors-
conference

25-27 September

2019 ASHRAE Building Performance
Analysis Conference

Denver, Colorado, USA
https://www.ashrae.org/conferences/
topical-conferences/2019-ashrae-buil-
ding-performance-analysis-conference

22-23 October

European Heat Pump Summit 2019
Nuremberg, Germany
https://www.hp-summit.de/en

24 October

HPT TCP National Experts’ meeting
Nuremberg, Germany

For more information, please contact
your HPT National Contact https://

11-14 May

13th IEA Heat Pump Conference 2020
Jeju, South Korea

http://hpc2020.0rg/

7-10 June
9t International Conference on
Caloric Cooling and Applications of
Caloric Materials (Thermag IX)
College Park, Maryland, USA
http://www.iifiir.org/clientBookli-
ne/recherche/NoticesDetaillees.
asp?VIEWALL=TRUE&ToutVisuali-
ser=1&INSTANCE=exploitation&iNoti-
ce=9&Idebut=

27 June - 1 July

ASHRAE Annual Conference

Austin, Texas, USA
https://www.ashrae.org/conferences/
ashrae-conferences

13-16 July

Purdue International Compressor
Engineering, Refrigeration & AC,
High Performance Buildings Confe-
rences

West Lafayette, Indiana, USA
https://engineering.purdue.edu/Her-
rick/Conferences/2020

tact-us/ or Johan Berg, HPC

johan.berg@ri.se

9-12 December

2019 Buildings XIV International
Conference

Clearwater Beach, Florida, USA
https://www.ashrae.org/conferen-
ces/topical-conferences/2019-buil-
dings-xiv-international-conference

2020

1-5 February

ASHRAE Winter Conference
Orlando, Florida
https://www.ashrae.org/conferen-
ces/2020-winter-conference-orlando

15-17 April

6" lIR Conference on Sustainability
and the Cold Chain (ICCC 2020)
Nantes, France
http://www.iifiir.org/clientBookli-
ne/recherche/NoticesDetaillees,
asp?VIEWALL=TRUE&ToutVisuali-
ser=1&INSTANCE=exploitation&iNoti-
ce=7&l|debut=

26-29 July

Rankine 2020 Conference - Advan-
ces in Cooling, Heating and Power
Generation

Glasgow, United Kingdom
http://www.iifiir.org/clientBookli-
ne/recherche/NoticesDetaillees.
asp?VIEWALL=TRUE&ToutVisuali-

ce=7&|debut=

14-16 September

Indoor Environmental Quality Per-
formance Approaches - Transitioning
from IAQ to IEQ

Athens, Greece
https://www.ashrae.org/conferences/
topical-conferences/indoor-environme-

6-9 December

14t |IR-Gustav Lorentzen Conference
on Natural Refrigerants (GL 2020)
Kyoto, Japan
http://www.ifiir.org/clientBookli-
ne/recherche/NoticesDetaillees.
asp?VIEWALL=TRUE&ToutVisuali-
ser=1&INSTANCE=exploitation&iNoti-
ce=10&Idebut=
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https://www.mf.edu.mk/web_ohrid2019/ohrid-2019.html
http://www.atmo.org/events.details.php?eventid=77
http://www.hp-forum.eu/
https://www.ashrae.org/conferences/ashrae-endorsed-conferences/13th-rehva-world-congress-clima-2019
https://www.eureka-hvacr.eu/
https://eusew.eu/about-conference
https://www.ashrae.org/conferences/annual-conference
http://icr2019.org/
https://www.ashrae.org/conferences/ashrae-endorsed-conferences/5th-international-hvac-r-congress
http://buildingsimulation2019.org/
https://www.city.ac.uk/compressorsconference
https://www.ashrae.org/conferences/topical-conferences/2019-ashrae-building-performance-analysis-conference
https://www.hp-summit.de/en
https://heatpumpingtechnologies.org/contact-us/
https://www.ashrae.org/conferences/topical-conferences/2019-buildings-xiv-international-conference
https://www.ashrae.org/conferences/2020-winter-conference-orlando
http://www.iifiir.org/clientBookline/recherche/NoticesDetaillees.asp?VIEWALL=TRUE&ToutVisualiser=1&INSTANCE=exploitation&iNotice=7&ldebut=
http://hpc2020.org/
http://www.iifiir.org/clientBookline/recherche/NoticesDetaillees.asp?VIEWALL=TRUE&ToutVisualiser=1&INSTANCE=exploitation&iNotice=9&ldebut=
https://www.ashrae.org/conferences/ashrae-conferences
https://engineering.purdue.edu/Herrick/Conferences/2020
http://www.iifiir.org/clientBookline/recherche/NoticesDetaillees.asp?VIEWALL=TRUE&ToutVisualiser=1&INSTANCE=exploitation&iNotice=7&ldebut=
https://www.ashrae.org/conferences/topical-conferences/indoor-environmental-quality-performance-approaches
http://www.iifiir.org/clientBookline/recherche/NoticesDetaillees.asp?VIEWALL=TRUE&ToutVisualiser=1&INSTANCE=exploitation&iNotice=10&ldebut=

AUSTRIA
Mr. Thomas Fleckl|

Austrian Institute of Technology

Tel: +43 50550-6616

thomas.fleckl@ait.ac.at

BELGIUM

Ms. Jozefien Vanbecelaere
Beleidsmedewerker PVen
Warmtepompen

Tel: 4322218 87 47

jozefien.vanbecelaere@ode.be

CANADA

Dr. Sophie Hosatte Ducassy
CanmetENERGY

Natural Resources Canada
Tel: +1 450 652 5331

sophie.hosatte-ducassy@canada.ca

DENMARK
Mr. Svend Pedersen

Danish Technological Institute

Tel: +45722012 71
svp@teknologisk.dk

FINLAND
Mr. Jussi Hirvonen

Finnish Heat Pump Association

Tel: +35 8 50 500 2751

jussi.hirvonen@sulpu. fi

FRANCE

Mr. Paul Kaaijk
ADEME

Tel: +334 939579 14
paul.kaaijk@ademe.fr

International Energy Agency

The International Energy Agency (IEA)
was established in 1974 within the fra-
mework of the Organisation for Economic
Co-operation and Development (OECD)
to implement an International Energy
Programme. A basic aim of the IEA s 1o
foster co-operation among its participa-
ting countries, to inrease energy security
through energy conservation, develop-
ment of alternative energy SOUICEs, New
energy technalogy and research and de-
velopment.

€a

GERMANY
Dr.-Ing. Rainer M. Jakobs

und Kaltetechnik - IZW e.V
Tel. +49 61 63 57 17
email@izw-online.de

ITALY

Dr Maurizio Pieve

ENEA, Energy Technologies Dept.
Tel. 439 050 621 36 14

maurizio.pieve@enea.it

JAPAN

Mr. Tetsushiro Iwatsubo

New Energy and Industrial Tech-
nology Development Organization
Tel +81-44-520-5281
iwatsubotts@nedo.gojp

Mr. Hideaki Maeyama

Heat Pump and Thermal Storage
Technology Center of Japan (HPTCJ)
Tel: +81 3 5643 2404
maeyama.hideaki@hptcj.or.jp

NETHERLANDS
Mr. Tomas Olejniczak

Netherlands Enterprise Agency (RVO)

Tel: +31 88 60 233 17
tomas.olejniczak@rvo.nl

NORWAY

Mr. Rolf lver Mytting Hagemoen
NOVAP

Tel. +47 22 80 50 30
river@novap.no

Technology Collaboration Programme
on Heat Pumping Technologies

(HPT TCP)

International collaboration for energy
efficient heating, refrigeration, and
air-conditioning.

Vision

Heat pumping technologies play a vital
role in achieving the ambitions for a

Informationszentrum Warmepumpen

technology as well as enhandng Interna-
tional collaboration.

To accelerate the transformation to an

National Team
CONTACTS

SOUTH KOREA

Mr. Hyun-choon Cho
KETEP

Tel: +82 2 3469 8872

energykorea@ketep.re.kr

SWEDEN

Dr. Emina Pasic

Swedish Energy Agency

Tel: +46 16 544 2189
emina.pasic@energimyndigheten.se

SWITZERLAND

Mr. Stephan Renz
Beratung Renz Consulting
Tel: +41 61 271 76 36
renz.btr@swissonline.ch

UNITED KINGDOM

Mr. Oliver Sutton

Department for Business, Energy &
Industrial Strategy

Tel: +44 300 068 6825
oliver.sutton@beis.gov.uk

THE UNITED STATES

Mr. Van Baxter - Team Leader
Building Equipment Research
Building Technologies Research &
Integration Center

Tel: +1 865574 2104
baxtervd@ornl.gov

Ms. Melissa Voss Lapsa - Coordinator
Building Envelope & Urban Systems Research
Building Technologies Research & Integration
Center

Tel: +1 865 576 8620

lapsamv@ornl.gov

countries, activities are coordinated by
National Teams. For further information
on HPC products and activities, or for ge-
neral enquiries on heat pumps and the
HPT TCP, conttact your National Team on
the address above,

The Heat Pump Centre is
operated by RISE Research
Institutes of Sweden.

secure, affordable, high-effidency and
low-carbon energy systern for heating,
cooling and refrigeration across multiple
applications and contexts,

The Programme is a key woridwide player
in this process by communicating and
generating  Independent  Information,
expertise and knowledge related to this

deployment within the area of heat pum-
ping technologles.

Heat Pump Centre

A central role within the HPT TCP s
played by the Heat Pump Centre (HPCL
The HPC contributes to the general aim
of the HPT TCP, through Information ex-
change and promotion. In the member

8k

/o RISE Research Institutes of Sweden
P.O. Box 857

SE-501 15 Bords

Sweden

Tek +46 105165512

hpa@heatpumpcentre.org
www.heatpumpingtechnologies.org

Disclokmer: The HPT TCP is part of o network of autonomous collaborative partnerships focused on a wide range of enengy technologies knomn as Technology Colloboration Progrommes or TCPs. The TOPs are

orgonised under the ouspices of the internaional Energy Agency (EA, but the TCPs are functionally and legally outonomous. Views, findings ond publications of the HPT TCP do not necessarily represent the views
or policies of the IEA Secretariat or its individual member countries
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