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Abstract: Economic evaluation and the selection of development models suited to local needs are crucial for the

sustainable development of geothermal resources. Southern China, characterized by a developed economy and a hot-
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humid climate, exhibits a strong demand for new energy, particularly low-carbon cooling solutions. The geothermal
resources in this region are mainly deep-circulation, medium-low-temperature (< 150 °C) hydrothermal systems,
suitable for power generation, cooling, and direct utilization. Taking Well HR-1 in the Huangshadong geothermal
field of Huizhou, Guangdong Province (wellhead temperature 110 ‘C, flow rate 130 m’/h) as a case study, this
research conducts a 20-year life-cycle economic evaluation employing four methods: static payback period (SPP),
dynamic payback period (DPP), net present value (NPV), and levelized cost of energy (LCOE). The economic
performance of six distinct development models is comparatively analyzed. Two of these models are single-purpose
systems: organic Rankine cycle (ORC) and absorption refrigeration system (ARS), with domestic water system (DWS)
serving as the tail water treatment component. The remaining four models are cascaded utilization systems: ORC-
ARS, ORC-DWS, ARS-DWS, and ORC-ARS-DWS. The results demonstrate that for Well HR-1 as medium-low
temperature geothermal resources, the two-stage ARS-DWS cascaded utilization model performs best across key
economic indicators, with a DPP of 1.42 years, NPV exceeding 139 million CNY, as well as an LCOE of 0. 041
CNY/(kW+h). Sensitivity analysis further confirms the economic stability of this model under varying operational
parameters and electricity price fluctuations. Based on this case study, the research suggests that the medium-low
temperature geothermal resources in Southern China should prioritize the ARS-DWS cascade utilization model. This
study provides a quantitative decision-making basis for the development and utilization of similar geothermal
resources in the region.

Key words: geothermics; medium-low-temperature geothermal resources; economic evaluation; absorption

refrigeration; cascade utilization; development model optimization; levelized cost of energy (LCOE)
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Fig. 1 Potential cascaded utilization and development models for the Well HR-1. Red solid line, light blue solid line, dark blue solid

line, and orange solid line represent geothermal water, isobutane working fluid, LiBr-water solution, and domestic wastewater, respectively.
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Fig. 2 Comparison of economic indicators for different development scenarios of Well HR-1. (a) SPP and DPP. (b) NPV and LCOE.
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13%, NPV [ % 1.330 x 10° i ot , LCOE 14 &
0.595 76/ (kW+h). iX—Z55L 3B ORC & HLE AN}
WIABE G A o U, B2 55 aE 32 T 0 0n
55 0P B2 MR . ORC-DWS #5228 1% [ i J&1 44 i
WA P K WA A, NPV F1 LCOE B 3 8 /s
HALTARALIX ], AR s A G R I 2T H R
FEWCES AR FHRCR . ARS B30 K ARS-DWS 44 2% )
RIS P S HERIMBLE, IR TR
M % /v. ORC-ARS A NPV Il g/, iz Y
WA BT A T, LCOE X JAS 184 Jiri A+ Ao 4808
ORC-ARS-DWSHi5L () SPP. DPP #il LCOE AU £
BALIK T ARS-DWS, 22 BH H 455 A 8% 9 0 KUK i
T LR PR, S RUA R s T R 5 5 32 2 K)
TR BEF AR RS2 R I S S BT R T AT, BREUR]
FHABE AT 30 2 AT XSS, , B i ) 2 i i S
B LT RS ARG AL
4.3 HEAME

ZHLMARAE . T 28 2 LT N E SR U R 1)
SENR, HL TR AR AE U BB B2 ORC K HE M
HAHKIF BT R, H A% R U b
WS SOR A T 425 B AN SE R BRI ST
WE ST 7R, ORCALZAT ORC-DWS A5 X34 %6} o
AR R P R S M0, 65 J0/ (KW +h)
8% 0. 850/ (kW -h)Bf, ORCHESPP M 8. 46 a K
I 4655 2 6. 05 a, DPPM 11.28 af¥% 7.38 a, NPV
HEE 2,120 x 10° T3 oC. =B HET LM HE A (0. 65 ~
0.7570/(kW+h)), ORC A& E&IF K151, H
T 20 IH 1 & LCOE 1R 2 &b 78 w55 7 IX 1] (0. 551 ~
0.571 JG/(kW-h) ), VLHH 204 & 1 X H gt fR
A0 P 425 15 2B =X v AR AR i 25 A BEAR 5 ORC-
DWS AL R i i (A R L R R 4P, H
#r k0. 65 6/ (kW -h) i} SPP 1 DPP A Lt ORC #
K455 T 4a, NPVIGHN2.64%, LCOE W7F
0. 079 ~ 0. 083 JT/(kW +h) (RAIRAZ X [H] . ARS AR 1
ARS-DWS 52 3X HE A 11 S AU 3 4 BUAS 77 A s/ N
8, FANZEMALEZ ], BRI
/NF1.50 a. ORC-ARSHEUFT ORC-ARS-DWS BAZ
T A B FL A8 Ak 1 s i B B S T, A TR T
RAR AR, AR RSO AT R R R A &
TR, ZZEaWrRY, BT X ORC & HLAR
KK, BRI B SRR . SRIEZ G .
PSS e s . AE Y HT B E AN K N (S50
CE A R B . 0.75 50/ (kW-h), &80.9
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J6/(kW+h)), ORC & Hi SZ B2 B A SO= AT AT 1Y,
{EBE U R R AERE, ORC ZHBIX LRI
AR, BTG FRER ARG T
4.4 FIiEfTHTIE

APEAZA TS ]2 5 M b AR [ AL 25 7K P A48 9% [l
WHE I EZLSHL, a7 A R ATl
WICKTUAT T M e A B 4 se bR E S8, [
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O FF R AT ISR 9IRS e HAlas v 43t
F5RRWT, ORC A MBI AZ AR A7 e BUASFRAIE 29 01
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s AU E AT K. Mk S R R
TR AR L P T 451, ARS A A DWS B 4%
I 7 FH T 8 o R 3 8 32 8 I (RS B
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ORC J¢ ARS HLA 1) 5% 460 550 3 52 g N\ IR 1Y) BL
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ARS & ARS-DWS £ 50 52 28 P PR s 38 Jin ;. ORC Al
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— 155 ORC-ARS Z 51 i FH B =0 2E AR A A IR 2%
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F Gt A AR i I R M A TR IR T & 1 )
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