ISSN 1738-3935

New & Renewable Energy 2019. 3 Vol. 15, No. 1 https://doi.org/10.7849/ksnre.2019.3.15.1.009
b [2019-3-GT-002]

Check for

updates

U skd2| +HoLX| EE 7Isd =4 ¢
(2) il-?‘l—’n“—gl —1‘—%0I 2Hgof| nixl= et ot

- *
el - dxja? . ARIAP . mMel . 215 AY

Jaewon Jung') - Jisu Nam? - Jinsang Kim? - Sungeun Jung” - Hung Soo Kim?"

Received 18 October 2018 Revised 2 January 2019 Accepted 9 January 2019

ABSTRACT Utilization of the hydrothermal energy of river discharged water has attracted attention because the hydrothermal energy
of sea surface water, which is based on the energy from a temperature difference, was recently assigned as a source of new renewable
energy. If the hydrothermal energy of river discharged water can be used as a source of new renewable energy, its general usability
should be considered in detail. Hence, the influences of the water temperature of return flow on the river environment, which is used as
hydrothermal energy using a heat pump and discharged to the river, need to be determined. This study examined the effects of water
temperature of the return flow on the river ecosystem as well as protected species in the water intake area. The affected area of the
ecosystem by water temperature was also assessed by calculating the recovery distance for the return flow water temperature of
discharged water from a heat pump. The technical aspect and the acceptance of the stakeholder were also considered. In conclusion,
this study could provide basic data for reviewing hydrothermal energy of river discharged water as an energy source.

Key words Unutilized energy(1] &-8-of| 4 *]), River water hydrothermal energy(3}7 5= 4= & o]| 4 X)), Water temperature recovery
distance(5=-2 3] & 7 2])
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¥ Han River Basin

* Bukhan river downstream - Yangpyeong
: Acheilognathus signifier (S'2AtTF)
* Han river Seoul - Jungrangcheon junction
: Pseudopungtungia tenuicorpa (JH=S 117|),

Acheilognathus signifier (S'2AHF)

¥ Yeongsan River / Sumijin River Basin

* Hwangnyong river — Hwangnyong river
downstream
: Lethenteron reissneri (CtS& M)

* Hwangnyong river — Sumjin river dam downstream

: Acheilognathus somjinensis (& & ' RHF)
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¥ Geum River Basin

* None

¥ Nakdong River Basin

5 *  Andong dam downstream - Naeseongcheon
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Fig. 1. Distributions of endangered fish species
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Table 1. Average heat exchange coefficient according to
heat exchange type

Table 2, Temperature variation with distance from inflow
point (Yangpyeong staff gauge)

class water—water water—air

range of average | hatural
heat exchange
coefficient (K) forced

[W/m?C]

. 139.47-337.04 | 5,81-17.43
convection

848.42-1696.84 | 11.62—58.11

convection

Source: Spirax Sarco (2005)
http://www, spiraxsarco, com/global /kr/News/Documents/A—3—4, pdf

— [s7] (3)

- ol W% (p) : 998.2 kg/m?
— =9 BHIE(C) : 4.184 J/kg-C
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range of range of
water .. |specific| water average total heat
density heat
tempera— ©) heat | depth exchange exchange
class ture (C) (H) - coefficient
coefficient (K,)
(K) "
© kg/C |J/kg'K| m | W/m*<T st
Gangsang 15,7
Satan
18,9 139,47 0.0016—
—ch ’ 998.2 | 1. 6 : :
cheon 82| 153 | 5 337.04 | 0,0040
Se
ongdeok 181
—cheon

Table 3. Temperature variation with distance from inflow
point (Jungrangcheon junction)

range of range of
water A specific | water av;fg:;\;e total heat
tempera— ©) Y| heat depth exchange exchange
class| 1ture P (©) (H) = coefficient
coefficient (K,)
(K) "
i kg/C | Jkg'K | m W/m*C s !
Guri 14.1
139,47 0.0106—
Guui 14.7 998.2 15.3 0.86 ’ :
b : : : : 337.04 | 0.0257
Amsa 14,3
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Fig. 2. Stakeholders on heat pump for heating system
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Fig. 3. Stakeholders on heat pump for cooling system
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Table 4. Stakeholders and their interests

Stakeholders Interests

® Authorisation of water intake, discharge
national and transport
institutions | ® Restrictions and Discontinuation Rights
and (permit period)
municipalities | ® Review of fees for facility use and heat

utilization

environmental

groups and | ® Effect of river ecosystem on the utilization

downstream
residents

of surface water heat

surface water | ® Distribution of maximum amount
heat ® Effect on the future surface water heat

demanders demanders

® Additional permission required if extension

surface water is required

heat existing | ® Aborting or limiting use due to worsening
user river water quality

® Monitoring of surface water heat use
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