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+ Material properties, Thermal & Transport properties,
- Heat & mass balances, Equipment design & sizing S

+ BEDD

(Basic Engineering Design Data)
+ CFD(conceptual Flow Diagram)
+ BFD8lock Flow Diagram)
+ PFD(Process Flow Diagram)

P&ID
~ (Piping & Instrument Diagram)
.+ Equi List
+ Data sheet

+ Engineering Drawing
- Piping Schedule

- Electric/Instrument List

- 3D arrangement Drawing
+ Process control logic

+ Operation manual

* Etc.
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* Pre-commissioning {
- Commissioning

- Field Acceptance Test

* Normal Operation
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High - efficiency industrial wastewater
o Comparative Conventional Technology _

® [ J
concentration technology using advantages of
technology / e Conventional wastewater concentration ° The vacuum distillation method has been
gy methods include vacuum evaporation or hollow applied to the concentration of industrial
vq Cu u m d istil Iqtion evq oration Differentiation fiber-based technology. The present technology wastewater
p from existing bas reduced the energy consgmption anq -The increase of the temperature difference from
. increased the evaporation efficiency by using exhaust heat sources has increased the evaporation
technologies asingle vacuumn distillation method. capacity, allowing for the use of a low-pressure
& Principal researcher KIER developed a new low-energy type single vacuum distillation process exhaust gas pressure s a heat source.
h - The system requires a minimum installation space.
E'Ee'r‘ tofsef;f technology from the CO, capture liquid-phase absorption technology ~The system allows for immediate treatment without
C‘?in'?a:eoctila(;\gee h which ducted f Th technol abiological treatment.
it research which was conducted for many years. |he new process technology —Thg low’concemratm recovery solution of waste
allows the efficient manufacturing of high value-added products by rapidly acids and waste alkalis may be recycled through
Baek II-Hyun concentration.
concentrating industrial wastewater. - Materials that may be decomposed or deteriorated
at a high temperature may be treated at a low
temperature.
@)
5
© Sstructural Diagram/Conceptual Diagram @
i » Process simulation 5
o Experlmental Design, manufacture, installation and operation of industrial - S
e technology or providing 3
Svapoiation fundamental design data for
:ﬂlwr:ﬁo" lomimr-'= Form liquid film on packing surface data various types of industrial
Bulk liquid-vapor interface
Vapor ¥ + Material properties, Thermal & Transport properties, wastewater
v Evaporation at the liquid film- * Heat & mass balances, Eqﬂigment design & sizingﬂc
N e veperinietees » Technology for preparing
Vavorization|  Proportions! o liuid surface area —
i s - E"pm:,mc,e,,w, ~ Process Design Package (PDP)
. Eraion pomanc: Froperional o lauidfim surface for various types of industrial
o roportional to evaporator cross section
ouid = P':::mrg;:;;::zu wastewater
Decrssedenry ey due ¥ » Process fabrication,
ooy e s el EEL’;;S:F:{E:‘:L installation, and operation
S i i i technology
+ Operation manual L
- Ee » Optimized technology
- - for vacuum distillation
© Description and Characteristics of Technology evaporation of industrial
© Precommissionin wastewater concentration
° Based on the gas-liquid contact principle of structured packing, a vacuum e <
- Field A tal Test
distillation process has been applied to the technology for direct treatment of B e
wastewater produced by the industrial manufacturing field.
o The evaporation area was expanded to increase the evaporation efficiency.
> The CO, capturing liquid-phase absorption and the high-boiling material - -
vacuum distillation technology developed by KIER were applied to the present ] o Maturity level 1 2 3 4 5 6 8 9
techno\ogy. Of technology Basic Research Experiment Prototype I Turning into practice | Commercialization!
o KIER has independently prepared a process design package for high-efficiency
Q Inquiries industrial wastewater concentration. [TRL 7: Reliability evaluation and evaluation by demanding company]
Business Development > Competitiveness has been secured by reducing the process cost in comparison « A process technology that is applicable to a commercial apparatus through pilot process
ITeam of thfeEKorea with the conventional technology. demonstration has been secured.
nstitute of Energy
Research - An independent concentration design technology has been secured by using vacuum
o Scope of Application distillation for adding values to various industrial wastewater
§ Tl S
TR Application Fields Products
Conventional wastewater concentration o Current status No Title of Invention Application ~ Application = Registration = Registration
X methods include vacuum evaporation ' - . ' . : Number Date Number Date
B4 E-mail or hollow fiber membrane technology. Highly efficient, environment-friendly of intellectual y distlat . onof 109017
i 4 ’ wastewater treatment processes . acuum distillation system for concentration o -2017-
kier-tlo@kier.re.kr The present technology ) based on vacuum distillation. property rlghts | ammonium sulfate-containing wastewater 0167284 2017.1207
has reduced the energy consumption and ) A ) 60
increased the evaporation efficiency b This system minimizes installation space. Low-energy type acid gas separation system using 10-2016- /
creas poration €l y by 2 . 2017.0803 - -
using single vacuum distillation method. cogeneration and method thereof 0098328 61




