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'@ ROSA Control Panel - RO validation - x |
File Options Help
System Permeate Flow: (.61 gpm System Feed Flow: 1.20 gpm System Recovery: 51.21%
No. Passes Current Pass

Chemical None

®1 02 @1 2

Configuration for Pass 1

Adjusted pH MNone

Permeate flow to be calculated. Recirculation Loops
Stagesin Pass: |1 | Blend Permeate None gpm

Pass recovery to be calculated.
Flow Factor: [[] Pass 1Concto Pass 1 Feed None | gpm

Feed Flow [ 1.20{ gpm - o

Operating Temp: y = Pass 2 Conc to Pass 1 Feed Nore | gom [
Configuration for Stage 1in Pass 1 System Configuration
2
Stage in Pass: |Stage 1 ~
T - Pump
B
eed Pressure: | 80.00| psig Bficiency
Boost (2pass): Calc 100.0 %
Back Pressure: | None|psig Concentrate
] Same back pressure for all stages Feed
Pressure vessels in each stage: 6 Pemeate
Blements in each vessel: 1 >
Total elements in stage: 6
Products: | XLE-2540 ~ Specs
El se the same element in the pass

1) Project Information  2) Feedwater Data  3) Scaling Information  4) System Configuration  5) Report  €) Cost Analysis

Sunday, April 22, 2018 Run complete: 0 error(s).
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) Detail Report - o *®
Pr———
~
Case-specific
System Details
Feed Flow to Stage 1 1.20 gpm Pass 1 Permeate Flow 0.61 gpm Osmeotic Pressure:
Raw Water Flow to System 1.20 gpm Pass 1 Recovery 5121 % Feed 40.39 peig
Feed Pressure 80.00 psig Feed Temperature 24.0C Concentrate 77.22 psig
Flow Factor 0.85 Feed TDS 3500.01 mg/l Average 58.81 psig
Chem. Dose None Number of Elements 6 Average NDP 25.73 psig
Total Active Area 168.00 ft2 Average Pass 1 Flux 527 g Power 0.04 kW
‘Water Classification: Surface Supply SDI< 5 Specific Energy 1.13 kWh/kgal
- - Feed Flow Feed Press Recirc Flow Canc Flow Conc Press Perm Flow Avg Flux Perm Press Boost Press Perm TDS
Stage  Element B eEe (zpm) (psig) (gpm) (gpm) (psig) (gpm) (afd) (psig) (psi) (mg/1)
1 XLE-2540 6 1 1.20 Bo.00 0.00 0.59 7994 0.61 5.27 0.00 8o.00 382.02
Pass Streams
(mg/l as lon)
Name Feed Adjusted Feed Concentrate Permeate
Stage 1 Stage 1 Total
[NHa+ + NH3 0.09 0.00) 0.00 0.00 0.00|
K 0.00| 0.00| 0.00| 0.00| 0.00)
Na 1376.81 1376.81 2664.40) 150.27| 150.27]
g 0.00] 0.00| ©0.00| ©.00| 0.00
ICa 0.00| 0.00)| 0.00)| ©0.00)| 0.00|
ST 0.00| 0.00| 0.00| 0.00)| 0.00|
|Ba 0.00| 0.00| 0.00| 0.00 0.00|
lco 009 0.0 0.00 .00 0.09
Igcoa 0.9 .00 .00 .00 0.00
o3 0.00] 0.00] 0.00] 0.00] 0.00
& 2123.19) 2123.19 2108.78 23174 23174
E 009 0.00] 0.00] 0.00] 0.00]
504 0.00 0.00) 0.00) 0.00) .00
|5i02 0.00| 0.00| 0.00| 0.00| 0.00)
|Boran 0.00| 0.00)| 0.00) 0.00| 0.00|
ICO2 0.00| 0.00)| 0.00)| 0.00)| 0.00|
oS 3500.01] 3500.01 6773.18) 382.02 382.02)
IPH. N/a| N/Al N/A N/a| N/al )
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Abstract:

A large part of earth is covered with water, but a large proportion of it is way too salty
for any domestic or industrial use, leaving only 2.5% of it fresh water. Growing demand
for fresh water alongside with depriving the natural water sources, is one of the most
difficult problem that involves different parts of our world. Therefore, desalting the sea
water or brackish water, is being used wildly in arid areas. Today, thermal and
membrane technologies are the most common desalination processes. Desalination is
considered as an expensive process and the costliest part of a desalination module is
related to providing the necessary energy.

Furthermore, and in recent years, the global usage of energy is rapidly increasing,
mostly because of the growing rate of population and emerging new powers.
cogeneration means producing two or more products from the same primary energy
source, which is more affordable.

In this research, First, different type of desalination process, including reverse osmosis
(RO), Nanofiltration (NF) and multi effect distillation (MED) are vividly modeled and
governing equations are extracted. Then, with the use of softwares like Matlab and EES,
the performances are modeled and the results are validated. For further validation (for
membrane types) an analysis has been conducted via ROSA software.

At the end, a novel configuration of poly generation, including gas turbine, dual
pressure HRSG for extracting the exhaust gas from gas turbine in low and high pressure
to use in desalination units and refrigeration cycle, is presented, which have all the
necessary outputs like cooling, heating, power and water for local use.

The results show that with 0.51 kg/s fuel and 20 cubic meter of sea water per hour as
inputs, the presented model has the capacity to produce 49.62 kW of cooling capacity,
101.64 kW of heating load, 153.33 kW of net power and 5.8 cubic meter of fresh water
per hour.

Finally, to consider the effects of design parameters on the outputs of the system, a
parametric analysis was further conducted. Also, effect of salinity and flow rate of feed
water on hybrid plant thermodynamics restrictions are studied.

Keywords: Poly-generation, Hybrid Desalination, CCHP, ROSA software
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