
Low Tem pe ra tu re and Cold Dis trict Hea ting & 
Coo ling Sys tems – Tran si ti on, Im ple men ta ti on,
Plan ning, Long-term Eva lua ti on
Lo renz Lep pin, Her mann Edt may er, Ha rald Schram mel, Ingo Leus brock

AEE – In sti tu te for Sus tai na ble Tech no lo gies, De part ment of Ther mal Ener gy Tech no lo gies and Hyb rid Sys tems,

Feld gas se 19, 8200 Gleis dorf (A), www.aee-in tec.at, Tel.: +43 (0) 3112 5886-243, E-Mail: l.lep pin@aee.at

In tro duc ti on

Dis trict heat ing plays a cen tral role in the Aus trian en ergy sup ply scheme and al ready cov ers 25% of

the na tional heat de mand. On a Eu ro pean level dis trict heat ing was iden ti fied as one of the key tech nol -

o gies to tran si tion to wards a de car bon ized, ef fi cient, sus tain able and fos sil-free en ergy sys tem. The

his toric de vel op ment of dis trict heat ing sys tems shows a de crease in sup ply tem per a tures and an in -

crease in the use of renewable energy sources in the system.

Cold heat is char ac ter ized by sup ply tem per a tures be low 30°C. That makes it par tic u larly suit able for

us ing re new able en ergy sources and low-tem per a ture heat from other lo cal sources. An other pos i tive

side ef fect is that heat losses in the grid are min i mized and novel poly meric ma te ri als for pip ing can be

used. The high de gree of flex i bil ity al low for ex pan sion and later in te gra tion of ad di tional sources, sinks 

and storages. Com pared to con ven tional dis trict heat ing net works (2nd and 3rd gen er a tion) a high re -

duc tion in primary energy consumption is expected.

Sta te of the Art in LTDHC/CDHC & its Li mit ations

In the field of LTDHC (Low Tem per a ture Dis trict Heat ing & Cool ing) and CDHC (Cold Dis trict Heat ing &

Cool ing) only a few sys tems are re al ized yet. The pro ject part ner anex Ingenieure AG has been in -

volved in the de sign and con struc tion of sev eral CDHC-sys tems in Swit zer land and pos sesses sig nif i -

cant ex per tise in this field of application.

• Re search: Most re search pro jects fo cus on the area of low-tem pe ra tu re net works, few on cold heat.

• Was te heat re ge ner ati on: Heat re ge ner ati on from was te wa ter, in du stri al pro ces ses or ser ver

facilities

• Net work de sign: In CDHC-Sys tems a spe ci al form of the ring-sha ped to po lo gy, the “aner gy”-net -

work lay out, is used.

• De mon stra ti on si tes:

• Ams tet ten: heat re ge ner ati on from mu ni ci pal was te water 

• Mu nich: was te/coo ling wa ter from sub-way tun nels to supp ly mu ni ci pal uti li ties

• Zu rich: was te heat from ser ver fa ci li ties to feed a aner gy net work

• Fle xi bi li ty: The cur rent li ne ar to po lo gy is in suf fi cient fle xi ble when it co mes to ex ten ding the net -

work and im ple men ting de cen tra li zed energy sources.

Re search Pro ject DeS to Sim Ka Fe

En ergy Re search Programme 2017 / Runtime: 2 years, [09/2018] to [08/2020]

• What’s mis sing?

• Scien ti fi cal ly sound ba sic knowled ge

• Me thods for the de ve lop ment of ho lis tic sys tem so lu tions and sys tem op ti mi za ti on

• Mi ni mum re qui re ments, are as of ap pli ca ti on and ap pli ca ti on limits

• Scien ti fi cal ly sound me thods for long-term as sess ment

• Ba sic prin ci ples for the eva lua ti on of be ne fits

• Bu si ness mo dels

• Pro ject go als

• En ab le ap pli ca ti on and im ple men ta ti on of hea ting and coo ling supp ly ba sed on cold dis trict hea ting 

systems

• Con cep ti on, si mu la ti on and op ti mi za ti on of tech ni cal sys tem solutions

• Inves ti ga ti on of low-tem pe ra tu re net works using dif fe rent grid to po lo gies un der un de fi ned flow sta tes

• In te gra ti on of low-exer gy sour ces 

• De ve lop ment of ca pa bi li ties for fle xi ble grid ex pan si on and supp ly of old buil ding stock

• Long-term eva lua ti on of sys tem so lu tions using va ry ing fra me work con di tions and sto chas tic mo -

del ling

• Eco no mic de ve lop ment to wards bu si ness mo dels and bu si ness plans

• Tech ni cal and eco no mic eva lua ti on

Me thods

For a de tailed eval u a tion of the var i ous sys tem con fig u ra tions and for the in ves ti ga tion of the en er getic

long-term be hav iour of the pro posed sys tems the use of sim u la tion tools is in dis pens able. Us ing co-

sim u la tion one can uti lize dif fer ent tools es pe cially de signed for cer tain ap pli ca tions, al low ing for de -

tailed sim u la tions on system, building and network level. 

For a long-term eval u a tion of LTDHC/CDHC con cepts frame work con di tions need to be de fined to take

into ac count con stantly chang ing sys tem en vi ron ment pa ram e ters. With a long-term sim u la tion, ex ter -

nal fac tors, vary ing frame work con di tions and ex og e nous sce nar ios can be con sid ered.

Plan of Ac ti on

• De ve lop ment of pos si ble sys tem con cepts

• Va riants for dif fe rent sys tem con fi gu ra tions and ge ne ral con di tions

• Eva lua ti on of pos si ble sys tem so lu tions for dif fe rent con fi gu ra tions and boun da ry conditions

• De ve lop ment of si mu la ti on mo dels

• De ter mi nis tic mo dell ling ap pro ach for tech ni cal eva lua ti on

• De ve lop ment of a mul ti-do main co-si mu la ti on fra me work 

• Eva lua ti on of tech ni cal and eco no mic be ne fits

• De ve lop ment of a sto chas tic op ti mi sa ti on mo del con cept

• Pa ra me ter mo del com pri sing fluc tua ting ex ter nal and in ter nal factors

• Eva lua ti on of op ti mi sa ti on stra te gies

• Long-term sys tem eva lua ti on 

• De ve lop ment of eco no mic eva lua ti on me thods for LTDHC / CDHC

• Bu si ness mo del pro to ty pes and new ser vi ces for cold heat

• Eco no mic eva lua ti on

Dieses Projekt wird aus Mitteln des Klima- und Energiefonds gefördert und 

im Rahmen des Programms „Energieforschung AS4 2017“ durchgeführt.
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Fig. 1: De vel op ment of dis trict heat ing sys tems. (in ac cor dance with: Lund, H. et.al.: “The

sta tus of 4th gen er a tion dis trict heat ing: Re search and re sults”, 2018)
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Fig. 2

Left: Po ten tial lay out of a cold dis trict heat ing 

net work, in clud ing sev eral pro duc ers.

Be low: Lay out of an anergy net work (spe cial

form of a cold heat net work) as pro posed by

AMSTEIN&WALTHERT.
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Fig. 3: Frame work for the sys tem sim u la tion stud ies.
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