Korean Chem. Eng. Res., 64(2), 105157 (2026)
https://doi.org/10.9713/kcer.2026.64.2.105157
PISSN 0304-128X, EISSN 2233-9558

ES-SAGD QUM E
H 2+ 0|8H .

plaiie | CiaTi

MU[H

X okk SA kT
|_|—|— : I|:|_°|_'I‘I— !
skl ett

59720 A oA FAbd 1843
717 |<ATd S ATES
10223 74715 219FA] LAk 19k E 283
sedgdsty. sl A 5 ek
59626 AePFE oA tigkE 50

(20261 18 13¢ HF, 2026 1€ 28

FAR AE 20260 29 200 A

Analysis of Heat Exchanger Network for ES-SAGD Qilsand Plant

Moon Jeong*, Hongcheol Lee**, Inju Hwang** and Hunsoo Byun**'

*Department of Chemical Engineering, Hanyeong University, 18-43, Janggunsan-gil, Yeosu-si, Jeollanam-do, 59720, Korea
**Department of Environmental Research, Korea Institute of Civil Engineering and Building Technology,
283, Goyang-daero, llsanseo-gu, Goyang-si, Gyeonggi-do, 10223, Korea
***Department of Chemical and Biomolecular Engineering, Chonnam National University,
50, Daehak-ro, Yeosu-si, Jeollanam-do, 59626, Korea
(Received 13 January 2026; Received in revised from 28 January 2026; Accepted 20 February 2026)

o
it

of
O}

A g A9 ol Bagel mieh, A ol e nAE Afarele] o] Srjsia gk, v A%
AR 2 UM Jfto| A ES-SAGD(Expanded Solvent-Steam Assisted Gravity Drainage) 3% 1771 Bolx|aL
Ao, ES-SAGD 39 olvA] &8 3 247k Agte] Fa% AR oiFE L vk & AgelxE ES-
SAGD CPF(Central Processing Facility) 3732 T ©% Aspen HYSYSE o838t 574 AlEdoldS 3o, 3
%] ¥4 (Pinch Analysis) 7|52 28311 & w3d(Heat Exchanger Network)?] ollU#] A3} 7173 JHFZ2 o=
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Abstract — As conventional petroleum reserves decline, the development of unconventional resources like oil sands, which
require advanced extraction technologies, is steadily increasing. In the development of oil sands, an unconventional
petroleum resource, research on the Expanded Solvent-Steam Assisted Gravity Drainage (ES-SAGD) process has been
increasing; consequently, enhancing energy efficiency and reducing greenhouse gas emissions have emerged as critical
challenges in this field. This study performed process simulations of the ES-SAGD Central Processing Facility (CPF)
using Aspen HYSYS and quantitatively evaluated the energy optimization potential of the Heat Exchanger Network
(HEN) via Pinch Analysis. The results indicated that at an Exchanger Minimum Approach Temperature (EMAT) of 15C,
the heating and cooling utilities could be reduced by 6.7% and 42.6%, respectively, leading to an overall energy efficiency
improvement of 11.5%. Furthermore, this optimization is estimated to reduce CO, emissions by approximately 2,830 kg/h.
These findings provide critical technical insights for the design of energy-efficient heat exchanger networks and the
enhancement of economic viability in commercial-scale ES-SAGD plants.
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Fig. 1. Composite curves for pinch analysis and energy targeting.
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Fig. 2. Process flow diagram of ES-SAGD CPF.
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Fig. 3. The grid diagram of ES-SAGD CPF.
Table 1. Stream data for pinch analysis of the ES-SAGD CPF process
Stream Inlet Output Description
481 To 474 3109C 210.0C High temperature hot stream
526 _To 528 211.8C 35.0C Intermediate temperature hot stream
90 To 92 1524C 151.9C Intermediate temperature hot stream
126 To 128 1502C 80.0C Intermediate temperature hot stream
116_To 123 1309C 70.0C Intermediate temperature hot stream
Q-T100 80.1C 40.0C Low temperature hot stream
472 To 480 137.5C 3109C High temperature cold stream
550 To 590 35.0C 2253TC Intermediate temperature cold stream
461 To 470 404°C 136.1TC Low temperature cold stream
3 34 1@l o] 4 5 2 5 (Process Flow Diagram, PFD)= Figure 23} 3] g o] FristE 2 T 7L ekt HhH EMATVH
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Table 2. Energy targeting of ES-SAGD CPF

Korean Chemical Engineering Research 64(2) (2026) 105157

Utility Simulation result Energy target Target for saving
Total Utilities [GJ/h] 4383 387.8 11.53%
Heating Utilities [GJ/h] 379.0 353.7 6.67%
Cooling Utilities [GJ/h] 59.3 34.1 42.59%
Carbon Emissions [tonne/h] 24.5 21.7 11.52%
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