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CFD-based ejector design to extend the operating range of
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Alstradt

The carty anset of oat-off conditions, referred 10w operational limits, i one of the key factors hindering the
adoption of ammonia‘wuter shsorption beat trasafonmers (AHTs) in bot climates, panticularly dunag peak
summer periods. The relstively ke cut-oll temperanure (30-33°C) arises from the coupling betweea the
peneiator pressure and the presaic salablishal af the condenser, AL hagh ssbuent temper
prews merears, which Lty the st of s that can be dewsibed = the gencra
‘Oz strategy bo sddross this isusg is o docoepls the condaonser and generator prossares, croating a systom with
three distinct pressure levels. A gas compaessor could be used for this parpose; however, this sobution is costly
and may not be jusiificd, as its operation woukd be limited to periods of high smbieni icmperaiurcs. As 3
simpler ahiernative, gas ejectons can be employed. To operste the gector. a portion of the evaporsied assosia
in divested from the svaporabor otk and wsed o mtmain ad compron the lew-proasss vapor from the
desorber, rasing it o condomser prossu.

Thas paper prescaks the methodology wsed fo dosign aad simulalc an cjoctor intograbod o an ammonsswaborn
AT system. A CFD-bused optimization loop was developed fo refine the gromeiry of the mixing chamber,
This optimization framework is coupled with high-fidelity 20 CFD smvalations thai allow for a more relisble
deasgn priven
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1. Imtroductisn

In rocent yeam. incroasingly somplex. absorption-cycke andhitoctunes - including those Exorportisg vapor
pocions- have boon mvestigased io cabamoe eycle performance [1]. Vapor cjocions domonsiraies the abality io
cxpand the heat:source opersting range of absoption cycles, enabling a COP chose to | for the HOLiBr
single-ci¥ect cycle [I] at a beat-source temperature of 200 “C (approximaicly 80 “C above the conventional
range). Similar improvemcnts bave been reported for the HAVLiBr dosble-effoct cyche [3], achicving a COP
around 0.9 an hest-source temperatures between 1150 “C and 140 C jasound 30 *C below the rypical range).
These advancemsents for HLAOVLille systems: bave sebeoquently motivated studscs on MHHLAD mackises [4)
which indicatc the potential for performance cnhancement at higher heut -source temperatures. althosgh further
experimental validation is stll needed
Orver the pat fow decades. the rise of CFD-based sumcricall modcling has undosbacdly extendod o the soudy
off ejevsors. Previous work |3.6] has demenssrated not oaby good sccerscy in predicting the ejecior casminment
ratics (ER) but also strong agreement with local-scale charscieristics, such s pressure profibes.

Ini the framerwork of the ZIMBA project, an innovative ammoniswwter AHT system aiming to produce
15 kWih st 110°C willl be developed. I is improved by the imegration of & two-phase cion, designed 1o
stabilize its performasce and widen the operating conditions range - in particular under bot conditions

Comcsponding ssthor F-mai adderst. haftrics phassizoca it

Read the paper here
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Design of a water-ammonia heat transformer with an ejector
for low-pressure steam generation in extended operating range
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Abstragt

Albsorptaos best trans formers {AHT ) can contribete 1o the docarbonization of e industria] scctoe thanks 1o their capacity
s upgrads insrmedisto-tomperatung wass hest o highor Srmporatues, witabll for industrial procowa., while ropcting
part of it 1 8 howy sompeoratur siak, Addisionally, A1Ts wsy much koo shoricity Shan bost pusps: of thy sams beasing
gy

The Earopsan peopest ZIMBA aisn fo develop & singhe-saps wader-smesconis ANT for scam prodection driven by wails
ear. The sysiem is desagnod o debrver 15 k! of seam ot 1.3 baria) while working wod o host source a0 5050 and o beat.
ik at 31 5. To-cxtend the operability range, the intcgration of s joctos 1o docoupl poacratos and coedemeT prowero
it alue arvteedosed

Ui s swr, T e ot a0, Wi vabaRand theoigh mimere ol i kit ins et Vary g cold sk WimgTEtEnG.
b i syl performnce. The moi privsising oonfgoration ihowad thil o 2 wsk ksporstwre of 10T, the iulem
wchisrves s elocircad COP of 43 8, Sormal COF of 047, and 15,1 kW' of thormal outpet. At 159, dhe idewiifiod cuimolT
oo, parTiormans docresds e ioandy, Wb an decnoell COP of | E5, sl COP of 0.5, and thermal swpu
SR LW, Thi doclee o motly deponbont on e mereane in condomaton prowers, whisch hasly smsacsa doospten
waih goraion

These perfonmasces resell from optimal concentratums operstas for cach sisk tomporsture; however. near ost-off, optimal
conccneation whiftu uigndficantty low ands bighcr ammosia concenation, and without weparat wakcs asd amemcaia dosage.
Bandly umplameatabls @ 3 e formar ¢yl cut-all porfsrmanes detoricrates fertber. et thanks s the gevtor, 28 35
T, the sl peoiinng coalipamben scheeves 6 deol OOP of 2108, & thermal COP of 0030, sid 937 KW,
Nemitodl riie of ammonia concerlrition
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1. Introductisn

The coming years call for a drastic transformation of the energy sector 1o schieve carbon neutrality by 2030
and limis ghobal warming to bekow |3 *C by the oud of she contury, Indwstry plays a pivesal roke in this
transition, sccounting i 2022 for arvund 3% of final energy consumption and 2% o iotal emissions im the
Exropess Usioe [1]. Most of this demand arises from precess heating, which represents sbout 66% of industrial
encrgy usc. with 37% of i being required i lomperatures bedow 200 “C. Al the same time, the EL gemeoraics
an estimated 2700 FUyear of waste heat, comesponding s roughly 4% of its gross mvailable energy [2]. [3)
This context bighlights the strong potential of heat pump technobogies, which can upgrade wiste heat o

devant semp becat or clectricity as the driving inpu, sherchy enabling its reuse and
reducing both energy consumption ssd €0 emissicns. Neveribeless, in planning the transtion ioward &
esrbon-meutral sociery, careful comideration must be given to the pace snd seale of indusnial electrifioaton,
e io ity significant impact on the chectric grid

ion heat rasformens (AHTs) offer a suisable aliemative for specific applications. Unlile vapor
compression best pumps, AHTs are thermally sctivated by the bow-exergy waste hest availsble st imsermedaste

Read the paper here
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Accelerating Industrial Heat Electrification in Europe: Barriers
and Policy Recommendations to Heat Pump Adoption
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ﬂ\'wlcﬂf“i the electrfication of ndwstriall norgy use is essertial for achicving net-roro <limase goabs, given
it cant poestial o doarb energy and erhance cfficsoncy, parbculardy m procoas
heanng. \|anxr ebectrification sobutions. ul a5 industrial hest pamps and resistive beating systoms, e
already svalable. Advancad solutioms for very huph iemperatures have exmied for decades, with inney sticas.
emerging regelarty, [ thess tocknological sdvancamcnes, the mdusrial socior remains Bctant o adopt
choctrafication. |t @ hidcood by scveral porustent barmcrs, including coonomic comramts, Bochmcal
Timitatsons, knowlodge gaps. and msulficiont infristroctore. This paper cxamines the curent landecape of
indwitrial clecenficanon pobeies = Eurcpe, with & focus on industrial best pussps. [t catepories policy
instruments and asces shair implomantation 3 the L brvel and i 1 sclorsod cosntrios: Asstria, [clgiem,
the Croch Repablic, Deasnark, Fulasd, Gemmany, llaly, S Netherlandi, Switrcrland, and the UK. To
sapphomend the policy roview, & survey was conducted with satiosal experts from cach country 1o cvalasic the
effectivensis of canbeg policy imbuments supporting indusinal cleownficatson. Findmgs reveal that
reguliory frameworks are ofien inadequate. and clectndicstion cotinues. & TECCVE low rGNTY amoag
pebicymakers. While 8 fow comtne have cmerped as leaders with comprehanuie sl ooy atne policy
approahas, most still lack the robsst policy framoworks neoossany to drive swaningful change, Addrossng
these policy gaps s vital for scoclerating mdusanal docarbonization. A well-coosdinmed and ambasous policy
approach i essontial st both the B U snd natsonal kevels. Only an issegrased set of policies - ichading strong
casbon peicasg, ¢hemly defined electnficatson tangets, and Seriail facl phane-oul Emelns - can achusve the
scaks and speod of wansformation nevdod to mort Furope's climats snd enorgy poals.
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ETH lEA | 1. Imtradection and Method
T PUMP | | Tha negont surge in cnorgy prices and the risk of natural gas shonages pose an existotial throat to sy
f industrial companics, particulary SMEs. Industrial beat pamps (IHP) can be @ visble option for bow and
medium-temperature hest needed in many industies [1] They significantly reduce energy demand and
CU | dependence on aateral gas. Accosding 1o e IEA, commercilly svailible IHPs could moct nesrly 30% of the

heat demand in the chemical, paper, and food indutrics, with an imeallation potestzl of 15 (W scroas 3,000

n- “. 1 Furopean facilitics [2]
H ]“'I.“. Rising gas prices have mads [Py the most cost-cffoctive option for peocess hoat, ovim i countrscs wish
I“ hﬂﬂﬂﬂﬂ high chexiricity-to-gas price miios fc.g.. Germany. lialy. ihe UK) [1]. Conscquonily. a wide range of indwsrial

high-temperature heat pumgs (HTHPS) is now available. and indusiry inerest is high. Promising busincss
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