Annexure

Codes of TEA

import biosteam as bst

import thermosteam as tmo

# Use built-in chemicals with complete thermodynamic properties
water = tmo.Chemical("Water")
02 = tmo.Chemical('02")

# Using glucose as a proxy for compost

# Append chemicals to the chemical set

chemicals = tmo.Chemicals([water, 02])

# Set thermodynamic properties

tmo.settings.set_thermo(chemicals)

# Define unit operations for the flowchart in series

# Material Preparation: Storage Tank -> Mixer -> Pump -> Mixer -> Belt Filter -> Shredder -
> Compost Turner -> Curing -> Separator -> Fans -> Biofilter -> Bagging

# Storage Tank

storage tank = bst.StorageTank('S1", ins='Anaerobic_Digestate', outs="to_mixer_1")

# Mixer to combine streams before feeding to the pump

input_mixer = bst.Mixer('M 1", ins=[storage tank-0]) # Initially only the storage tank is
connected

# Pump receives combined output from the mixer

pump = bst.Pump('P1', ins=input_mixer-0) # The pump receives the combined output from
the input mixer
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# Mixing pump output with water before feeding to the belt filter
water = bst.Stream('water_input', water=100) # Define the water input stream

mixer_input = bst.Mixer('"M2', ins=(pump-0, water))

# Belt Filter with one input (combined stream) and two outputs

belt_filter = bst.Splitter('S1', ins=(mixer_input-0,), outs=("liquid_digestate',
'to_compost_turner'), split=0.5)

# Shredder operation running in parallel

shredder = bst.Mixer('Shredder', ins='"Agricultural _residue')

# Composting operations using a compost turner

compost_turner = bst.Mixer('M3_Compost', ins=(belt_filter-1, shredder-0))

# Composting process using a Continuous Stirred Tank Reactor (CSTR)

compost_cstr = bst.Splitter('Compost_reactor', ins=(compost_turner-0), outs=("to_storage',
'to_fan"), split=0.5)

# Curing stage using a storage tank (now gets input directly from compost_cstr)

curing_tank = bst.StorageTank('Curing_tank', ins=compost_cstr-0)

# Solid-Liquid Separator (S3_separator now after curing tank)

separator = bst.Splitter('Belt_Filter', ins=curing_tank-0, outs=('usable_compost',
'Unprocessed_compost'), split=0.5)

# Packaging process: Bagging tank directly after usable compost from separator

bagging_tank = bst.StorageTank('Bagging', ins=separator-0, outs='bagged _compost')

# Air handling using fans

fanl = bst.Mixer('Fan_air', ins=(compost_cstr-1))
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# Biofiltration for exit gases now directly after F1_air fanl

biofilter = bst.Mixer('Biofilter', ins=fan1-0, outs=('filtered_gas"))

# Recycle the liquid waste from Belt Filter (B2 _belt_filter) back to input_mixer
recycle stream_belt_filter = belt_filter.outs[0] # The liquid waste output from the belt filter

input_mixer.ins.append(recycle _stream_belt filter) # Add the recycled stream to the mixer
that feeds the pump

# Recycle the liquid waste from S3_separator back to Compost Turner (M4 _compost_turner)

recycle_stream_separator = separator.outs[1] # The liquid_waste_S3 output from the
separator

compost_turner.ins.append(recycle_stream_separator) # Add the recycled stream to the
compost turner's input

# Define the process system in series, with both recycle streams

system = bst.System('compost_system', path=(storage _tank, input_mixer, pump, mixer_input,
belt_filter, shredder,

compost_turner, compost_cstr, curing_tank, separator,

bagging_tank, fanl, biofilter))

# Simulate the system

system.simulate()

# Generate and display system diagram with both recycle streams

system.diagram('thorough', format="png'")

system.show(data=False)
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