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Temperature povratne vode kod toplovodnih i vrelovodnih kotlova najcesce su vise od tempe-
rature tacke rose dimnog gasa. Da bi se kod ovih kotlova koristila gornja toplotna mo¢ goriva koriste
se sistemi aktivne kondenzacije (AK), koji zahtevaju dodatnu energiju kako bi toplotu ispod tempera-
ture tacke rose dimnog gasa podigli iznad temperature povratne vode kotla. Rad analizira tri sistema
na tri studije slucaja: (i) primenu AK sa kompresorskim toplotnim pumpama kod kotlarnice na bio-
masu u daljinskom toplovodnom grejanju, i kod vrelovodne kotlarnice daljinskog grejanja na pri-
rodni gas u kojoj su spregnuti kondenzator dimnog gasa i AK sa (ii) kompresorskim i (iii) apsorpci-
onim toplotnim pumpama. Sve tri studije slucaja dolaze nakon ispitivanja daljinskih sistema grejanja
u Loznici (i), i Kraljevu (ii i iii). Modeli koris¢eni za analize kombinuju rezultate prakticnih merenja
i podatke drugih istrazivaca medusobno ukomponovane u vec¢e modele korisc¢enjem zakona odrzanja
mase i energije. Dobijeni rezultati daju odgovore: (i) kada je isplativo koriscenje AK, (ii) koje
toplotne pumpe i u kojim slucajevima treba koristiti, (iii) kakav treba da je dizajn toplotnih pumpi,
(iv) koja je ekonomski optimalna temperatura sa kojom dimni gas treba da napusta postrojenje, (v)
u kojim slucajevima se moZze koristiti kondenzator dimnog gasa spregnut sa sistemom AK i (vi) kada
je ekonomski opravdano koriscenje apsorpcionih toplotnih pumpi u sistemima AK.

Zahvalnost. Istrazivanje je podrzano od strane Fonda za nauku Republike Srbije, #GRANT No
5959, Sistemi aktivne kondenzacije za sagorevanje biomse, AC-BC.

Return temperatures in hot and superheated water boilers are frequently higher than the cor-
responding flue gas dew point temperature. To utilize the fuel’s higher heating value in such boilers,
active condensation (AC) systems must be employed. However, these systems require additional e-
nergy to transfer heat from below the dew point to above the return water temperature. This paper
analyzes three AC systems in three case studies. (i) a compressor heat pump (HP) in a boiler room
supplying a hot water district heating (DH) system; (ii) a superheated water DH system fueled by
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natural gas, using a flue gas condenser coupled with a compressor HP-based AC system; and (iii)
the same system as (ii) but with an absorption HP. The case studies are based on experimental inve-
stigations of DH systems in Loznica (i) and Kraljevo (ii and iii). Numerical models were developed
using experimental data and findings from other researchers, combined with material and energy
balances. The results address the following key questions: (i) When is AC implementation economi-
cally feasible? (ii) What type of HP should be used, and under what conditions? (iii) What HP design
specifications are required? (iv) What is the optimal flue gas temperature for AC systems? (v) Under
what circumstances is coupling flue gas condensation with AC viable? (vi) When is an absorption
HP economically justified?

Acknowledgment. This research was supported by the Science Fund of the Republic of Serbia,
#GRANT No 5959, Active condensation hybrid systems in biomass combustion, AC-BC.



