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May 4, 1993

Dr. Richard D. Garrity, Director

Florida Department of Environmental Regulation R E C E , V é D

Southwest District Office

3804 Coconut Palm Drive Y L

Tampa, FL 33619-8218 MAY 0 5 j983

Re: Central Florida Power Limited Partnership Division onAir
Tiger Bay Cogeneration Plant Resources Management

Wastewater Treatment System for Proposed Cogeneration Facility
Attention: Mr. Bill Thomas

Dear Bill:

Enclosed please find four copies of an air construction permit application for a minor source associated
with the wastewater treatment plant for the proposed 206-MW cogeneration facility. The cogeneration
facility, which consists of one combustion turbine and an associated duct-burner-fired heat recovery
steam generator, has received an air construction permit number and undergone prevention of significant
deterioration (PSD) review (AC 53-214903, PSD-FL-190). The wastewater treatment system, which is
based on zero liquid discharge, will consist of a single spray dryer unit processing the concentrated
waste blowdown from two falling-film evaporator units. A baghouse, with removal efficiency greater
than 99.9 percent, will be used to reduce particulate matter emissions. This minor source was not
originally designed as part of the cogeneration facility but evolved as a result of the wastewater treatment
plant design. The wastewater treatment plant has undergone review by the Florida Department of
Environmental Regulation (FDER) which is expected to issue a final permit by next week.

After discussions with FDER staff in the Southwest District and Tallahassee, it appears appropriate that
the District process this permit since it is a minor source, PSD applicability for the facility does not
change, and the District is issuing the wastewater permit.

This application includes the necessary information to process the permit, including a flow diagram of
the zero liquid discharge system (Attachment 1), emission rate bases and estimates for the spray dryer
and evaporator units (Attachment 2), an air quality impact assessment (Attachment 3), and letter of
authorization (Attachment 4). A check in the amount of $250.00 is enclosed to cover the appropriate
permit fees for this source (construction permit for a source having potential emissions of less than 5
tons per year of each potlutant). Disk and paper copies of the air quality modeling results are being sent
under separate cover.

I will be contacting you within the next week to review the initial comments your staff may have. We
appreciate the assistance of you and your staff in processing this permit for an anticipated construction
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date in August 1993. If you have questions or comments that would expedite this effort, please do not
hesitate to call me or Robert Chatham, Destec Energy, Inc. [(713) 735-4087].

Sincerely,

Kennard F. Kosky, P.E.
President

Enclosure
KFK/ehj
cc:  Robert 1. Taylor, Centra! Florida Power, L.P.

Robert Chatham, Destec Energy, Inc.
Teresa Heron, FDER, Tallahassee

File (2)
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STATE OF FLORIDA
' DEPARTMENT OF ENVIRONMENTAL REGULATION

APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES
SOURCE TYPE: Cogeneration Plant [X] New! [ ] Existing?

APPLICATION TYPE: {X] Construction [ ] Operation [ ] Modification
COMPANY NAME: Central Florida Power Limited Partnership COUNTY:_Polk

Identify the specific emission peint source(s) addressed in this application (i.e., Lime

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) Wastewater treatment/

Spray dryer unit with baghouse

SOURCE LOCATION: Street__ County Road 630 City_5 milif west of Ft.
Meade
UTM: East_416.28 km Zone 17 North_306%9.29 km
Latitude _27 ° _ 44 ' _50"N Longitude _ 81 ° 50 ' _57 "W

APPLICANT NAME AND TITLE: Robert I. Taylor, Project Manager

APPLICANT ADDRESS: Suite 150, 2500 City West Blvd., Houston, Texas 77042

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A. APPLICANT

I am the undersigned owner or authorized representative” of Central Florida Power

Limited Partnership
I certify that the statements made in this application for an_gir ecomnstruction

permit are true, correct and complete to the best of my knowledge and belief. Further,
I agree to maintain and operate the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof. I
also understand that a permit, if granted by the department, will be non-transferable
and T will promptly notify the department upon sale or legal transfer of the permitted
establishment.

*Attach letter of authorization Signed: ”/<;;,<f

e Type)

Date: Telephone No._({713) 735-4330

B. PROFESSIONAL ENGINREER REGISTERED IN FLORIDA (where required by Chapter 471, F.S5.)
This is to certify that the engineering features of this pollution control project have
been deaignedfexamined by me and found to be in conformity with modern engineering
principles applicable to the treatment and disposal of pollutants characterized in the
permit application. There is reasonable assurance, in my professional judgement, that

1See Florida Administration Code Rule 17-2.100(57) and (104)
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the pollution control facilities, when properly maintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operation of the pollution control facilities and, if applicable,

pollution sources.
Signed 7%4/¢'7%’§/-

Kennard F. Kosky -
Name (Please Type) -

KBN Engineering and Applied Sciences, Inc.
Company Name (Please Type)

1034 NW 57th Street, Gainesville, FIL, 32605
Mailing Address (Please Type)

Florida Registration No._14996 Date: 577;7§é Telephone No. _(904) 331-9000
SECTION II: GENERAL PROJECT INFORMATION

>

Describe the nature and extent of the project. Refer to pollution contrel equipment,
and expected improvements in source performance as a result of installation. State
whether the project will result in full compliance. Attach additional sheet if
necessary.

A spray dryer and baghouse associated with wastewater treatment system for operation of

copeneration facility. The system, based on zero liquid discharge, consists of a single

natural-gas-fired spray dryer unit processing the concentrated waste blowdown from two

falling-film evaporator units. A baghouse with removal efficiency greater than 99.9

percent will be used to reduce particulate matter emissions.

=

Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction _8/1/93 - Completion of Construction 1/1/95

(]

Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pollution control purposes.
Information on actual costs shall be furnished with the application for operation
permit.)

A baghouse, with removal efficiency greater than 9%.9 percent, will be used_to reduce

particulate matter emissions. The spray dryer and baghouse cost is approximately

$600,000.

=

Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates.

No previous DER permits

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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Requested permitted equipment operating time: hrs/day _24 ; days/wk 7 _; wks/yr 52 .

If power plant, hrs/yr : 1f seasonal, describe:

If this is a new source or major modification, answer the following questions.
(Yes or No)

1. Is this source in a non-attainment area for a particular pollutant? _No

a. If yes, has "offset" been applied?

b. If yes, has "Lowest Achievable Emission Rate" been applied?

¢. If yes, list non-attainment pollutants.

2. Does best available control technology (BACT) apply to this source?
If yes, see Section VI, No

3. Does the State "Prevention of Significant Deterioration" (PSD)
requirement apply to this source? If yes, see Sections VI and VII. _No®

4. Do "Standards of Performance for New Stationary Sources" (NSPS)
apply to this source? No

5. Do "National Emission Standards for Hazardous Air Pollutants"

(NESHAP) apply to this source? No

Do "Reasonably Available Control Technology" (RACT) requirements apply
to this source? No

a. If yes, for what pollutants?

b. 1If yes, in addition to the information required in this form, any information
requested in Rule 17-2.650 must be submitted.

Attach all supportive information related to any answer of "Yes". Attach any
justification for any answer of "No" that might be considered questiomable.

8 Air quality review analyses attached to determine predicted impacts relative to
significance impact levels and air quality standards (see Attachment 3). Although PSD
regulations apply to the facility, the emissions associated with the spray dryer do not
change the PSD applicability for any pollutant (i.e., no additional pollutants are
required to undergo PSD review). The air quality impact analyses were performed to
ensure that the impacts due to this minor source added to those from the combustion
turbine and duct-burner-fired heat recovery steam generator (AC 53-214903, PSD-FL-190)
comply with applicable ambient standards.

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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l SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)
A. Raw Materials and Chemicals Used in your Process, 1f applicable:
I Contaminants
. Utilization Relate to Flow Diagram
Description Type ¥ Wt Rate - lbs/hr
l Wastewater Particulate 17.75 ] 1,029 (average)/ See Attachment 1
Brine 1,552 (design)
B. Process Rate, if applicable: (See Section V, Item 1) Not applicable
I 1. Total Process Input Rate (lbs/hr):
I 2. Product Weight (1lbs/hr):
C. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necessary)
l Emission! Allowed? Potential®
Name of Emission Allowable® Emission Relate
l Contaminant Rate per Emission to Flow
MaximumActual Rule 17-2 1bs/br 1bs/hr T/yr Diagram
lbs/hr T/yr
' Particulate Matter | 0.021 0.041 | 3.1 1b/hr¥ 3.1 1b/hr* | 0.021 0.041 | See
Carbon Monoxide 0.061 0.12 0.061 0.12 | Attach-
l ment 1
Nitrogen Dioxide 0.322 0.64 0.322 0.64
l Sulfur Dioxide 0.0086 0.017 0.0086 0.017
l VOCs 0.018 0.037 0.018 0.037
*Rule 17-296.310(1)(b), General Particulate Emission Limiting Standards; E = 3.59 po-52
where P is process weight, tons per hour.
l 1Gee Section V, Item 2. Actual emission based on operating at design conditions for
200 hours and at average conditions for 8,560 hours.
I 2Reference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,
E. (1) - 0.1 pounds per million BTU heat input)
3Calculated from operating rate and applicable standard.
l “Emission, if source operated withewt control (See Section V, Item 3).
DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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D. Control Devices: (JSee Section V, Item 4)

Range of Particles Basis for
Name and Type Size Collected Efficiency
(Model & Serial No.) Contaminant Efficiency {in microns) (Section V
(1f applicable) Item 5)
Baghouse* Particulate >99.9 <10 microns | Vendor
matter guarantee
*See Attachment 2 for typical baghouse description.
E. Fuels
Consumption”
Type (Be Specific) Maximum Heat Input
avg/hr max./hr (MMBTU/hr)
Natural gas 0.001321 MMcf/hr 0.003000 MMcf/hr 1.35 (avg)/3.066 (design)

*Units: Natural Gas--MMCF/hr; Fuel 0Oils--gallons/hr; Coal, wood, refuse, others--lbs/hr.

Fuel Analysis:

Percent Sulfur: 1 gr/100 cf Percent Ash: Negligible

Density: Not applicable lbs/gal Typical Percent Nitrogen:_ Negligible
Heat Capacity: 1,022 Btu/cf (HHV) BTU/1b Not applicable

BTU/gal

Other Fuel Contaminants (which may cause air pollution): Negligible

F. 1If applicable, indicate the percent of fuel used for space heating. Not Applicable

Annual Average Maximum

G. Indicate liquid or solid wastes generated and method of disposal.

Solid waste will be disposed of in an approved mamner; has been accepted by the

Polk County landfill. No liquid waste will be generated.

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
Effective October 31, 1982 Page 5 of 12



H.Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: 73.5 ft. Stack Diameter: 1.3 ft.
Gas Flow Rate: _5,050 (design) ACFM _2.666 (design) DSCFM Gas Exit Temperature: _340_ °F.
Water Vapor Content: 20 % Velocity: 63.4 {design) FP3

SECTION IV: INCINERATOR INFORMATION
Not Applicable

Type TV Type V Type VI
Type of Type O Type 1 Type II Type III |(Pathologi|{(Liq. & Gas|{Solid By-prod.)
Waste |{(Plastics)| (Rubbish) |(Refuse)| (Garbage) cal) By-prod.)

Actual
1b/hr
Inciner-
ated

Uncon-
trolled
({lbs/hr)

Description of Waste

Total Weight Incinerated (lbs/hr) Design Capacity (lbs/hr)

Approximate Number of Hours of Operation per day day/wk wks/yr.

Manufacturer

Date Constructed . Model No.

Fuel
Volugs Heat Release Temperature
(££) (BTU/hr) Type BTU/hr °F)

Primary Chamber

Secondary Chamber

Stack Height: ftr. Stack Diameter: Stack Temp.

Gas Flow Rate: ACFM DSCFM" Velocity: FPS

*If 50 or more tons per day design capacity, submit the emissions rate in grains per
standard cubic foot dry gas corrected to 50% excess air.

Type of pollution control devices: [ } Cyclone [ ] Wet Serubber [ ] Afterburner

[ ] Other {specify)

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, etc.):

NOTE: Items 2, 3, 4, 6, 7, 8, and 10 in Section V must be included where applicable.
SECTION V: SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application.

1, Total process input rate and product weight -- show derivation [Rule 17-2.100(127)]
See Attachment 1.
2. To a construction application, attach basis of emission estimate (e.g., design

calculations, design drawings, pertinent manufacturer’s test data, etc.) and attach

proposed methods (e.g., FR Part 60 Methods, 1, 2, 3, 4, 5) to show proof of compliance
with applicable standards. To an operation application, attach test results or methods
used to show proof of compliance. Information provided when applying for an operation
permit from a construction permit shall be indicative of the time at which the test was

made .
See Attachment 2.

3. Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).
Manufacturer’s guarantees for PM/PM10, NO,, €O, and VOC; sulfur content of
natural gas for SO,. See Attachment 2.

4. With construction permit application, include design details for all air pollution
control systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, design pressure drop, etc.)

Cloth-to-air ratio: 2.0 (average)/4.0 design. See Attachment 2.

5. With construction permit application, attach derivation of control device(s)

efficiency. Include test or design data. Items 2, 3 and 5 should be consistent:

actual emissions = potential (l-efficiency). Manufacturer’s arantees form the basis
P y gu

of emission estimates for PM/PM10, NO,, CO, and VOC; sulfur content of natural gas
for S0,. See Attachment 2.

6. An 8 ®" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. Indicate where raw materials enter, where
solid and liquid waste exit, where gaseous emissions and/or airborne particles are
evolved and where finished products are obtained. See Attachment 1.

7. An 8 %" x 11" plot plan showing the location of the establishment, and points of

airborne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways (Examples: Copy of relevant portion of USGS topographic map).

See Attachment 3.

8. An 8 4" x 11" plot plan of facility showing the location of manufacturing processes and

outlets for airborne emissions. Relate all flows to the flow diagram.
See Attachment 3.
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9. The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Department of Environmental Regulation. Applicable fee is attached
10. With an application for operation permit, attach a Certificate of Completion of
Construction indicating that the source was constructed as shown in the construction
permit. Not Applicable
SECTION VI: BEST AVATLABLE CONTROL TECHNOLOGY Not Applicable
A. Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60
applicable to the source?
[ ] Yes [ ] No
Contaminant Rate or Concentration
B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)
[ ] Yes [ ] No
Contaminant Rate or Concentration
C. What emission levels do you propose as best available control technology?

Contaminant Rate or Concentration

D. Describe the existing control and treatment technology (if any).
1. Control Device/System: 2. Operating Principles:

3. Efficiency:" 4. Capital Costs:

*Explain method of determining

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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5. Useful Life: 6. Operating Costs:
7. Energy: 8. Maintenance Cost:

9. Emissions:

Contaminant Rate or Concentration
10. Stack Parameters
a. Height: fe. b. Diameter ft.
c. Flow Rate: ACFM d. Temperature: °F.
e. Velocity: _ FPS

E. Describe the control and treatment technology available (As many types as applicable,

use additional pages if necessary).

1.

a. Control Devices: b. Operating Principles:
¢. Efficiency:!? d. Capital Cost:

e, Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:
Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

2.

a. Control Device: b. Operating Principles:
c¢. Efficiency:! d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:

lExplain method of determining efficiency.
2Energy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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Applicability to manufacturing processes:

.

k. Ability to construct with control device, install in available space, and operate
within proposed levels:

3.

a. Control Device: b. Operating Principles:
c. Efficiency:! d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

k. Ability to comstruct with control device, install in available space, and operate
within proposed levels:

4.

a. Control Device: b. Operating Principles:

¢. Efficiency:? d. Capital Cost:

e. Useful Life: f. Operating Cost:
Energy:? h. Maintenance Cost:

Availability of construction materials and process chemicals:

Applicability te manufacturing processes:

F T

Ability to construct with control device, install in available space, and operate
within proposed levels:

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:!
3 Capital Cost: 4. Useful Life:
5. Operating GCost: 6. Energy:?

7. Maintenance Cost: 8. Manufacturer:
9. Other locations where employed on similar processes:

a. (1) Company:
(2) Mailing Address:
(3) City: (4) State:

lExplain method of determining efficiency.
ZEnergy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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(5) Environmental Manager:

(6) Telephone No.:

(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:!

b. (1) Company:

(2) Mailing Address:

(3) City: (4) State:
(5) Environmental Manager:

{(6) Telephone No.:

(7) Emissions:!

Contaminant Rate or Concentration

(8) Process Rate:!
10. Reason for selection and description of systems:
lpopplicant must provide this information when available. Should this information not be

available, applicant must state the reason(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION
See Attachment 3

A. Company Monitored Data Not Applicable
1. no. sites TSP () so* Wind spd/dir
Period of Monitoring L Vi to L/
month day  year month day  year

Other data recorded

Attach all data or statistical summaries to this application.

*Specify bubbler (B) or continuous (C).

DER Form 17-1.202(1)/12018Y1/F1/APS1l (05/04/93)
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2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ | Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procedures?
[ ] Yes [ !} No { ] Unknown
Meteorological Data Used for Air Quality Modeling See Section 2, Attachment 3

1. Year(s) of data from / Vi to ya Vi
month day  year month day vyear

2. Surface data obtained from (location)

3. Upper air (mixing height) data obtained from (location)

4, Stability wind rose (STAR) data obtained from (location)

Computer Models Used See Section 2, Attachment 3

1. Modified? 1If yes, attach description.
2. Modified? If yes, attach description.
3. Modified? 1If yes, attach description.
4 . Modified? 1f yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and
principle output tables.

Applicants Maximum Allowable Emission Data

Pollutant Emission Rate
TSP _ (PM/PM10) 0.002¢6 grams/sec
50, | 0.0011 grams/sec

Emission Data Used in Modeling See Section 2, Attachment 3

Attach list of emission sources. Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, allowable emissions,
and normal operating time.

Attach all other information supportive to the P3D review. See Attachment 3

Discuss the social and economic impact of the selected technology versus other
applicable technologies (i.e, jobs, payroll, preoduction, taxes, energy, etc.). Include
assessment of the environmental impact of the socurces. See Section 3, Attachment 3

Attach scientific, engineering, and technical material, reports, publications, journals,
and other competent relevant information describing the theory and application of the
requested hest available control technology. Not Applicable

DER Form 17-1.202(1)/12018Y1/F1/APS1 (05/04/93)
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ATTACHMENT 1

FLOW DIAGRAM OF THE ZERO LIQUID DISCHARGE SYSTEM
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Division of Aj
May 20, 1593 Resources Managqlarmem
Dr. Richard D. Garrity, Director
Florida Department of Environmental Regulation
Southwest District Office
3804 Coconut Palm Drive
Tampa, FL 33619-8218

Re: Central Florida Power Limited Partnership
Tiger Bay Cogeneration Plant
Wastewater Treatment System for Proposed Cogeneration Facility

Attention: Mr, David Zell
Dear David:

Based on our recent discussions, additional information has been requested to process the air construction
permit application for the minor source associated with the wastewater treatment plant for the proposed
facility (application submittal date of May 4, 1993). Specifically, information was requested concerning
the estimated maximum emissions from the natural-gas-fired spray dryer operating at maximum (design)
capacity and a description of gases venting to the atmosphere from the pressure deaerator.

Maximum Emissions

The maximum emissions for the natural-gas-fired spray dryer were based on the expected operation of
this system: 8,560 hours at average conditions and 200 hours at design conditions. The maximum
emissions for this operation are presented in Table 2 of Attachment 2 in the permit application. If the
unit were to operate at design capacity for the entire year, the maximum emissions would be:

Particulate matter—0.092 ton per year (TPY);
Sulfur dioxide—0.038 TPY;

Nitrogen dioxide--1.41 TPY,

Carbon monoxide—0.27 TPY; and

Volatile organic compounds--0.081 TPY.

Nh W=

A summary of these emissions is presented in the attached Table 2A. These emissions, which represent
an increase of less than 1 TPY above those presented in the permit application, would still classify the
source as a minor source having potential emissions of less than 5 TPY. It should be noted that, as a
very conservative estimate of air quality impacts, the air modeling analysis presented in Attachment 3 of
the permit application was based on the unit operating at design conditions for every hour in the year.
Based on these results, the maximum impacts were less than significant impact levels and well below
applicable ambient air quality standards.
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Deaerator

The gases venting to the atmosphere from the deaerator consists mainly of carbon dioxide gas, oxygen,
and water vapor. These gases are scrubbed out of the wastewater by using excess steam from the
evaporator which acts as a stripping agent. These gases are scrubbed in order to reduce or eliminate the
formation of calcium carbonate scale which would inhibit the evaporator from operating properly.

Please note that one of the flow streams (No. 11) in the process flow diagram of the zero liquid
discharge system, presented in Attachment 1 of the permit application, is shown as exiting the deaerator
and entering the falling-film evaporator. Flow stream No. 11, a steam line, should be shown as entering
the deaerator.

If you have questions or comments, please call me or Robert Chatham, Destec Energy, Inc.

(713 735-4087), at your earliest convenience.

e Capr

Kennard F. Kosky, P.E.
President

Sincerely,

KFK/tyf
Enclosure

. cc: Robert I. Taylor, Central Florida Power, L.P.
Robert Chatham, Destec Energy, Inc.
Teresa Heron, FDER, Tallahassee

File (2)
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Table 2A. Maximum Emissions of Criteria Pollutants for the Tiger Bay Cogeneration Facility-
Zero Liguid Discharge System- Spray Dryer/ Evaporator (Design Conditicns)
Pollutant l Average Design Total
Operating Operating Emissions
Conditions Conditions (Design)
Rours of Operation 0 8750
Particulate (lb/hr)= Emission rate (lb/hr) from manfacturer
Basis, lb/hr (vendor guarantee} 0.009 0.021
Lbshr 0.009 0.021 0.021
TPY 0.000 0.092 0.092

sul fur Dioxide (lb/hr)= Sulfur Content (gr/100 cf) x Fuel Consumption (cfshr) x 1 Lb/7000 gr x (lb $02/lb §) + 100

Sul fur content basis, gr/100 cf 1.0
Fuel Consumption (cf/hr} 1,321
lb S02/lb § (64/32) 2.0
tb/hr 0.0038
TPy 0.000

Nitrogen Oxides {lb/hr)= Emission Factor (lb/MMBtu) x Heat Input

Emission Factor (lb/MMBtu) [vendor guarantee] 0.105
Heat Input Rate (MMBtu/hr) 1.35
lb/hr 0.142
TPY 0.000

Carbon Monoxide (lb/hr)= Emission Factor (lb/MMBtu) x Heat Input

Emission Factor (lb/MMBtu) [vendor guarantee] 0.020
Keat Input Rate (MMBtu/hr) 1.35
Ib/hr 0.027
TPY 0.000

Volatile Organic Compounds {lb/hr)= Emission Factor (lb/MMBtu) x

Emission Factor ((b/MMBtu) [vendor gusrantee] 0.006
Heat Input Rate (MMBtu/hr) 1.35
Lb/hr 0.008
TPY 0,000

1.0.
3,000
2.0
0.0086
0.038

Rate (MMBtu/hr)

0.105
3.066
0.322
1.410

Rate (MMBtu/hr)

0.020
3.066
0.061
0.269

Heat Input Rate (MMBtu/hr)

0.006
3.066
0.018
0.081

0.0086
0.038

0.322
1.410

0.061
0.269

0.018
0.081

Addendum to: Central Florida Power Limited Partnership
Air Construction Permit Application- 5/4/93
Spray Dryer Unit with Baghouse

Attachment 2, Emission Rates and Estimates for the Spray Dryer and Evaporator Units




ATTACHMENT 2

EMISSION RATE BASES AND ESTIMATES FOR THE SPRAY DRYER AND
EVAPORATOR UNITS



Table 1. Design Information and Stack Parameters for Tiger Bay Cogeneration Facility-
Zero Liquid Discharge System- Spray Dryer/ Evaporator

ZLDPERMY
5/03/93

Data Average Design
Operating Operating
Conditions conditions
General
Heat Input Rate (MMBtu/hr) 1.35 3.066
Hours of Cperation 8560 200
Exhaust Flow Conditions
Flouw rate (acfm) 2,120 5,050
Temperature (°F) 340 340
KMoisture Content (% Vol.) 20.00 20.00

Natural Gas Consumption (cf/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, HHV (Btu/cf)

Heat Content, HHV (Btu/cf) 1,022 1,022
Natural Gas Consumption {(cf/hr) 1,321 3,000
Natural Gas Consumption (MMcf/hr) 0.001321 0.003000

Volume Flow (dscfm)= Volume flow (acfm) x [(68°F + 460°F)+(Exhaust Temperature(®F) + 460°F)]
x [(100-({Moisture Content(X}} + 100]

volume Flow (acfm) 2,120 5,050

Exhaust Temperature (°F) 340 340

Moisture Content (X) 20.00 20.00

Volume Flow (dscfm) 1,119 2,666
Stack Data

Stack Height (ft) 73 73

Diameter (ft) 1.3 1.3

Operating Data
velocity (ft/sec)= Volume flow (acfm) + [((diameter)’+ 4) x 3.14159] + 60 sec/min

Volume Flow (acfm) 2,120 5,050
Diameter (ft) 1.3 1.3
velocity (ft/sec) 26.6 &3.4




ZLOPERM1
5703793
Yable 2. Maximum Emissions of Criteria Pollutants for the Tiger Bay Cogeneration Facility-
Zero Liquid Discharge System- Spray Dryer/ Evaporator
Pol lutant Average Design Total
Operating Operating Emissions
Conditions Conditions (Max imum)
Hours of Operation 8560 200
Particulate (lb/hr)= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (vendor guarantee) 0.009 0.021
Lb/hr 0.009 0.021 0.021
TPY 0.039 0.0021 0.041

Sulfur Dioxide (ib/hr)= Sutfur Content (gr/100 cf) x Fuel Consumption (cf/hr) x 1 Lb/7000 gr

Sulfur content basis, gr/100 cf 1.0
Fuel Consumption (cf/htr) 1,321
Lb S02/lb S (64/32) 2.0
Lbshr 0.0038
TPY 0.016

Nitrogen Oxides (lb/hr)= Emission Factor (lb/MMBtu) x Heat Input

Emission Factor (lb/MMBtu) [vendor guarantee] 0.105
Heat Input Rate (MMBtu/hr) 1.35
Lb/hr 0.142
TPY 0.607

Carbon Monoxide (lb/hr)= Emission Factor (lb/MMBtu) x Heat Input

Emission Factor (lb/MMBtu) [vendor guarantee) 0.020
Heat Input Rate (MMBtu/hr) 1.35
Lb/hr 0.027
TPY 0.116

Volatile Organic Compounds {lb/hr)= Emission Factor (lb/MMBtu} x

Emission Factoer (lb/MMBtu) [vendor guarantee] 0.006
Heat Input Rate (MMBtu/hr) 1.35
Lb/hr 0.008
Y ¢.035

1.0
3,000
2.0
0.0086
0.001

Rate (MMBtu/hr)

0.105
3.066
0.322
0.032

Rate (MMBtu/hr)

0.020
3.066
0.061
0.006

Heat Input Rate (MMBtu/hr)

0.006
3.066
0.018
0.002

x {\b s02/lb $) + 100

0.00846
0.017

0.322
0.639

0.061
0.122

0.018
0.037
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PO Box 17864, Meaburgh, FA 15341 ¢ Fhone 4134550935 ¢ Telmt £1-21389, Fau 41284550941

4/13/33
FOR=-0433=11=§
Rrogosal Fage 2

3.6 Air Hgater Data

Capacity
Dasign heat release 3.068 x 10¢ BATU/hr
Heated Afir (Procesa)
Flow ra%te {Normal) 11,436 1b/NWr (7470 ac¥tm)
Inlet tamp ~20 deg F to 100 deg P
Inlet pressure Ambient
Outlet tamp 110C dag F
Frocess stream Neg., 8" to 10" w.c.

prassure outlat

Combustion Afr

Flow rate, max ‘1040 acfm
Inlat temp -20 deg F to 100 dag F
Availables prassure 6" w.c,
Natural gas
Pressure § paig
regulatod by athaers
Haat valug (HHV) 1622 BTU/sef
Flow ratse 3,000 scth
Tamperature 70 deg F
Pilot Gas (Natural das});
Presaurs 5 psig
Hazt valuag 1022 BATU/sct
Flow ratse 180 =mefh

Fual pressurs to ha ragulated a3 specified Dy others unless
otherwica guotad.

Quarantges:
NOx omiasaians bagad on 3.086 MM 3TU/HR air heasar burnar

firing to 110Q deg F:
Iotal Q

. Eatimared: 0,08 s/MM BTU/HF

Guarantaed: 0,105 #/MH BTU/Hr 0.323 #/Hr

“u
[RY]



PO Gax 11284, Pitsburgh, PA 15201 ¢ Phone 4134550035 » Telax §1-1309, Fam 41 24550061
4/13/33
POR-0493-11-2
Propcsal Paga 3
CO emigsicna:
o 1 U/be
Estimated: .09 s/Mm BTU
Guarantaad: 0.02 $/MM BTU 0.08s

502 emigaicns are a direct result of the sulfur loading that
gentars the aystam. This Toading i3 by others in the form of
fusl, and 1s ocut of PCS's control. All aulfur (thias
1ncludas #23) entaring tha syatem will reeult in 80 out
(with a small parcentage of the 30; in the form of 803).

YOO NOx amisaicnsz:

Tas MM BTU/
Estimated: 0.003 #/MM BTU
Guaranteed; 0.006 s/MM BTY 0.017 #/Hr

4.0 EQUIPMENT
Each heatar will includea:

4.7 Itam No, 1 ... Quantity 1

PCC burner suitable fuor a maximum heat roleace of 2.088 MM
BTU/hr when burning natural gas completa with spark ignitad
natural gaa pilet. Burmnar furnished complata with
refractary, obaerwntion and acanner v1¢w1ng perts, &urnar
preasure drop is 8" w.s.

4,2 Ttam No., 2 RN Quantity 1
mCC spark ignited natural gas pilos (100,800 STU/hr) Fgr
tntermittant. duty, compriasings

PCC pilet, burner and spark plug
Fragaura gauge, Agherofs 4~-1/2" 41al
Gaa Asca gclenoid shutoff valvasz
Gag trim valve

Gag ratie regulator

das {soclating cock

Air valva

Ignttion tranaformar

Lt 131

—t ] el omd wmed ol e



SPECIFICATION NO. 1253.08-M-023.14
REVISION NO. 0
DECEMBER 18, 1992

GAS FUEL SPECIFICATION DATA SHEET

Gaseous Fuel
Properties

M-023-14.D54

Type: Natural Gas
Higher Heating Value, Btw/Std. ft.3 1022
Lower Heating Value, Btu/Std. ft.3 Later

Chemical Analysis, % by Volume

CH, 96.637%

CHs | 1.993%

C,Hy 0.175%

CgHyg 0.011%

C H,, 0.0004%

CeHyg 0.023%

Hy 0

N, | 0.392

0, 0

co 0

co, 0.751

NH, 0
Contaminants:

Total Sulfur 0.33 gr/CCF

H,S 0.05 gr/CCF

H,0 ' 1.0 Ib/MCF

Continued on next page

Page 1 of 2
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ATOMIZER

Powdered chemicals
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Spray drying chemicals

Spray drying is a one-step process con-
verting a liquid feed to powder. Accept-
able feeds include slurries, solutions,
pastes and suspensionsiemuisions
which may be agueous or non-aqueous.
The main advantage o chemical produ-
cersis the ability to control powder form.
Once constant operating conditions
have been established, powder qualities
are easily and consistently reproduced.
The process is designed to produce the
desired powder properties including
parlicle size, bulk density, moisture con-
tent, flow characteristics, and degree of
fines.

Eaa B Lo R -2 4 Rl "
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Tall form spray dryer with nozzie
atomizer

Spray dryer with rotary atomizer

The spray drying process

Pumpable feedstocks are atomized into sprays of droplels

What products can be
spray dried?

Hundreds of organic and inorganic che-
micals ranging from aluminium and
aming to zinc compounds are spray
dried.

High inlet temperatures are used for
drying non-heat sensitive products for
maximum dryer capacity and energy
utilization. By the nature of the process,
spray drying is also suitable for handling
heat sensitive products in special lay-
outs at optimum energy economy. The
process is recommended for many pro-
ducts which exhibit thermoplastic and
hygroscopic tendencies.

Fluidized spray dryer

Materials posing explosion hazards can
be accommodated by the use of press-
ure shock resistant drying chambers
with explosion venting or suppression
systems. Closed cycle and semi-closed
cycle spray drying processes are avail-
able for materials which require an inert
or non-oxidizing atmosphere.

the recovery of the airborne particles which are discharged

from the spray dryer as a constant flow of powder.

using erther rolary (wheel) atomizers or nozzles. The sprays
are contacted with a heated drying medium (air or inert gas) to
promote evaporalion of volatiles from each droplet resulting in
the formation of a dry particle. The process is completed with

The desired properties of the powder are met through

selection of the alormizer, process condions, and drying
chamber design. Rotary (wheel) atomizers produce fine to
medium coarse powders, low pressure nozzles produce coarse.

>




Open cycle
Heater
Wet
Cyclone () scrubber
2 1
Feed \ /
L 2
Guard

oni }__D Bagfilter wet scrubber
rying |
chamber ::> V bj

+
Powdear Elactrostatic
:1 precipitator
Closed cycle Haalsr
Feed
L 2
- D n N
cl::'m%er + Scrubberf
condenser ”
Powd& Dry collactor
Semi-closed cycle
Heater Exhaust
bleed
Fuel
+
Air
Scrubber/
condenser
Dry collector

Common dryer chamber designs

System selection

The properties of the chemical together with safety and
emission requirements decide the choice.

Open cycle

The standard layout where drying air is drawn from
atmosphere and, ater passing through the drying chamber
and air cleaning equipment, discharged to atmosphere. This
system is used with aqueous feedstocks. Emission standards
require the appropriate choice of air cleaning equipment
where cyclonefbag filter/scrubber combinations are selected in
accordance with the maximum permitted particulate emission
levels. Preventing odour emissions can require special
systems, e.g. exhaust air incineration with heat recovery or
chemical scrubbing.

Closed cycle

A gas- and dust-tight layout, where inert gas is the drying
medium. The system is used for drying feedstocks containing
organic solvents. The scrubber/condenser gives complete
recovery of evaporated solvent and conditions the recycling
drying medium to achieve optimum spray drying chamber
performance. '

Semi-closed cycle

The recycle self-inertizing layout generates a low oxygen
drying atmosphere. It is used when powders resulting from
aqueous feeds can form explosive mixtures in air. Direct fired
heaters provide the low oxygen condition, and the only bleed
from the spray dryer is the volume equivalent to that generated
in the heater combustion process. Semi-closed processing is
an attractive alternative where odour is created during drying,
since the air volume requiring incineration is much reduced.

Four types of Niro Atomizer drying chambers feature
prominently in the chemical industry:

a) A-series: conical based chambers with rotary atomizer for
standard powders (50-150 micron)

h) TFD-series: tall form nozzle towers for coarse, heat
sensitive powders

€) N-series: fountain nozzle chambers for coarse, non-heat
sensitive powders

d) FSD-series: lluidized spray drying chambers with
integrated {luid bed for agglomerated, readily dispersable,
free-flowing, low dust powders



Areas of Niro Atomizer Technology

Drying

Spray dryers:
Fluid bed dryers:
Concentration

Falling film evaporators:
Rotary thin-fiilm evaporators:

Extraction

Batch or continuous extractors
{atmospheric or pressurized):

Associated Processing

Flash dryers:
Swirl fluidizers:
Spray fluidizers:
Fluid bed coolers:

Spray dryer absorbers *:

* supplied on licence basis

powders from fluid leeds
powders from semi-wet solids

preparing higﬁ solid feeds for spray drying
concentrating leeds that tend to foam or
crystallize

solid extraction

for semi-wet dispersable solids — often
operating with fluid bed dryers

powders from selected wet cakes
granulated powders from fluid feeds
cooling powders from spray and fluid bed
dryers

dry scrubbing of toxic gases

TP L

The Company

Niro Atomizer is an international engineering
company, based in Copenhagen, Denmark. The
company has installed over 3500 industrial spray
dryers worldwide in addition to another 2000 plants for
laboratory and pilot scale production.

The extent of delivery ranges from individual spray
dryer supply 1o fully engineered process lines that
include spray drying and other areas of Niro Atomizer
technology.

The Niro Alomizer service includes front end
engineering, process design, mechanical design, in-
house fabrication, erection, commissioning, and a
comprehensive after-sales service. Piant performance
is guaranteed based upon the experience and know-
how gained from the range of operating industrial
plants together with the back-up from test stations
located worldwide and extensive R & D facilities in
Copenhagen.

Many of the world's leading manufacturing companies
produce powders on Niro Atomizer plants - products
such as catalysts, ceramics, coffee/tea (instant), dairy
products, detergents, dyestuffs, food products,
ingrganic chemicals, minerals, organic chemicals,
pesticides, pharmaceuticals, pigments, polymers,
tannins.

Product development and
process evaluation

One of Niro Atomizer's many services to industry is
the test station facilities available in Denmark, Brazil,
Mexico, Japan, and the USA.

These facilities represent the most comprehensive
offered by any company in the spray drying business.
Here feasibility of spray drying can be established and
lestwork carried out to optimize precessing conditions
and even provide powder for marketing analyses.

The main test station in Copenhagen features conven-
tional, tall form, and integrated fluid bed spray dryers
with possibilities to operate in open, semi-closed, and
closed cycle.

)

NIRO

Niro Inc.

165 Runney Road
Colmnbor F0O) 210450991
4109978700

[RSILEY WV

NIRO ATOMIZIZR FOOD 4 DAY INC

1600 Couy Hoad 77
Hudson, WI H4016

Tol 715386 G471
lelefax: 7857386 9376
Telex: 910 575 8060
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NIRO is an international company
specializing in the development, de-
sign and engineering of liquid and
powder processing equipment for the
manufacture of products in powder,
granular or agglomerate form.
Spray dryers and coolers, fluid bed
systems, solid/liquid extractors, evap-
orators, homogenizers, membrane
filtration systems, agglomerators,
granulators, and coating units feature
in a comprehensive delivery program
marketed world-wide through an ex-
tensive network of subsidiaries and
representatives.
Today’s plants are designed for opera-
tional and environmental safety,
featuring concepts that give the lowest
energy consumption, while achieving
the highest product qualities. Many of
the world’s leading manufacturers are
NIRO customers.
Substantial product and process know-
how, commitment to customers, a
qualified staff, and a flexible organiza-
tion have been important elements in
establishing a good international
reputation. With this strategy, the
company has achieved an important
world market presence with more
than 7000 spray dryer installations
supplied to many industries.
A major objective of NIRQ is not only
to expand its activities through inter-
nal research and development, but
also to identify and participate in the
development of technology in associa-
ted fields.
NIRO is a member of the Danisco
Group, one of Denmark’s largest in-
dustrial concerns.

R T

Spray dryers for the production of

@ Foodstuffs ® Agro-chemicals
@ Dairy products ® Dyestuffs
@ Coffee ® Ceramics
@ Flavors @ Polymers

® Pharmaceuticals @ Mineral concentrates

@ Biochemicals @® Detergents
@ Proteins ® Fine/bulk chemicals
® Enzymes ® Catalysts

in powder, granular or agglomerate form.
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Process

Spray drying is the most widely
used particle formation process. It
is used for the continuous produc-
tion of dry solids in powder, granu-
late or agglomerate form from li-
quid feedstocks as solutions, emul-
sions, and pumpable suspensions.
Spray drying is an ideal process
where the end-product must com-
ply to precise quality standards
regarding particle size distribu-
tion, residual moisture content,
bulk density, and particle shape.

[ HAS ]
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Moisture evaporation

spray of droplets and contacting
the droplets with hot air in a dry-
ing chamber. The sprays are
produced by either rotary (wheel)
or nozzle atomizers. Evaporation of
moisture from the droplets and for-
mation of dry particles proceed un-
der controlled temperature and
airflow conditions. Powder is dis-
charged continuously from the dry-
ing chamber. Operating conditions
and dryer design are selected ac-
cording to the drying characteris-

3

Spray drying involves the atomiza-

tion of a liquid feedstock into a POWDER

tics of the product and powder
specification.

E
1
|
I
1
1
1
i
i
1
]

Principles

Every spray dryer consists of feed pump, atomizer, air heater, air disperser, drying chamber,
and systems for exhaust air cleaning and powder recovery.

Widely varying drying characteristics and quality requirements of the thousands of products
spray dried determine the selection of the atomizer, the most suitable airflow pattern, and the

drying chamber design.

Atomization

The formation of sprays having the required droplet
size distribution is vital to any successful spray dryer
operation.

Atomization is a high technology area, where Niro has
played a central role in the development with a range
of rotary atomizers handling feedstocks up to 200 t/h.

Airflow

The initial contact between spray droplets and drying
air controls evaporation rates and product tempera-
tures in the dryer. There are three modes of contact:

Co-current

Drying air and particles move through the drying
chamber in the same direction. Product temperatures
on discharge from the dryer are lower than the ex-
haust air temperature, and hence this is an tdeal mode
for drying heat sensitive products. When operating
with rotary atomizer, the air disperser creates a high

4 degree of air rotation, giving uniform temperatures

throughout the drying chamber. However, an alterna-
tive non-rotating airflow is often used in tower-type
spray dryers using nozzle atomizers.

Counter-current

Drying air and particles move through the drying
chamber in opposite directions. This mode is suitable
for products which require a degree of heat treatment
during drying. The temperature of the powder leaving
the dryer is usually higher than the exhaust air tem-
perature.

Mixed flow

Particle movement through the drying chamber ex-
periences both co-current and counter-current phases.
This mode is suitable for heat stable products where
coarse powder requirements necessitate the use of
nozzle atomizers, spraying upwards into an incoming
airflow. The new fluidized spray dryer design (FSD)
also uses the mixed flow mode, where the atomizer
sprays droplets downwards towards the integrated
fluid bed and the air inlet and outlet are located at the
top of the drying chamber.



Co-current, with in-
tegrated fluid bed, rotary
or nozzle atomizer, for
dairyffood products.

|

Co-current, conical base,
with rotary atomizer, for
both heat sensitive and
stable products.

Counter-current, with
nozzle atomizer, for
products requiring heat
treatment.

Co-current, with rotary
atomizer, for drying chemi-
cals at high inlet air tem-
peratures.
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Co-current, flat base,
with rotary atomizer, for
special products. Also
suitable for spray cooling.

Co-current, with rotary
atomizer, for drying
mincral concentrates at
ultra-high inlet air tem-
peratures.

Spray Dryer Chamber Design
As drying characteristics and product
specifications vary from product to
product, there is no one spray drying
chamber design suitable for all applica-
tions.

By offering a full range of designs,

Niro impartially selects the most suit-
able type of plant.

-

¥

Co-current, with nozzle
atomizer, for chemicals.

disperser with rotary

temperatures.

Mixed flow, with nozzle
atomizer, for coarse pow-
dersof heat stable products.

Co-current, with nozzle
atomizer, for instant coffee.

Co-current, compound air

atemzer, for very larpre
volumes of low inlet air

Mixed flow, with in-
tegrated fluid bed, rotary
or nozzle atomizer, for non-
dusty, free-flowing
products.

Mixed flow, with
nozzle atomizer,
for ceramic products.

¥

Co-current, with nozzle
atomizer, for dairy/food
products.

ww Drying air
21 Feed to atomizer

i ' .
e Powder discharge

(2 Exhaust air




Spray Drying Systems

The essential elements of the spray dryer: atomizer, air disperser, drying chamber, inlet and
exhaust air handling are combined into a system that meets individual operational safety, en-
vironmental protection, and powder handling requirements. All systems can be provided with
post-treatment equipment: fluid bed dryer/cooler and conveyor.

Open

Closed cycle

Electrostatic
precipitator

<251 Scrubber/
condenser

Featuring once-through airflow with exhaust to at-
mosphere.

The majority of industrial spray dryers handle aque-
ous feedstocks and use this system. Both direct and in-
direct airheating are applicable. Exhaust air cleaning
in cyclones, bag filters, electrostatic precipitators, and
scrubbers.

Special features

@ Air dispersers for rotary and nozzle atomizer
assemblies

@ Pressure shock resistant drying chambers with
venting or suppression for explosion protection

@ Semi- or fully automatic cleaning systems (CIP)

@ Biological wet scrubbers for odor removal from
exhaust air

@ Conventional or computerized control systems
@ Air/air or air/liquid/air waste heat recovery units

@ Air-broom and air-sweep attachments for drying
chamber

@ Noise attenuation of components
@ Weatherproof finish for outdoor installations

Featuring drying in an inert gas atmosphere where
nitrogen recycles within the dryer. This system must
be used for the spray drying of feedstocks containing
organic solvents or where the product must not con-
tact oxygen during drying. Closed cycle plants are gas
and powder tight, and are designed to the strictest
safety standards. The inflammable solvent vapors are
fully recovered in liquid form.

Special features

@ Rotary atomizers with inert gas purging

@ Semi- or fully automatic solvent cleaning systems
@ Package plant - test erected prior to shipment

@ Available with cyclones or bag filters

@ Condenser systemsto +22° F



Semi-closed cycle

Heater Exhaust
bleed
* Fuel
Feed
ks H
Air

Drying Scrubber/
chamber condenser
Powder Dry collector

Featuring either the partial recycle mode (recycle of up
to 60% of the exhaust air as inlet air to the dryer, for ef-
fective waste heat utilization) or the self-inertizing
mode, where direct air heating and a minimal air
bleed create the low oxygen atmosphere necessary for
drying aqueous feedstocks that form explosive
powder-air mixtures. If odor is generated during dry-
ing, the small volumes of air vented from the system
can be effectively and economically incinerated.

Aseptic

Steriie filter

* Feed

« Drying air

) Exhaust air
Drying
chamber

Featuring sterile feed atomization and air filtering
systems. These dryers are used wheve any form of pow-
der contamination must be avoided. They are fabri-
cated to special standards of finish and operate under
aslight pressurve. Fully automatic cleaning and sterili-
zation systetms are available. Plant layoul 1s 1in-
tegrated with the laminar flow packing room.

Atomizers

Three types of atomizers are used in industrial

drying:

Rotary
Atomization by centrifugal energy

Pressure nozzle
Atomization by pressure energy

Two-fluid nozzle
Atomization by kinetic energy

The choice of atomizer depends upon the properties
of the feed and the dried product specification. In
cases where more than one atomizer type is suita-
ble, the rotary atomizer is generally preferred due
to its greater flexibility and ease of operation. The
advantages include:

@® Handling of high feed rates without need for
atomizer duplication

@ Handling of abrasive feeds
@ No blockage problems
@ Low pressure feed system

@ Ease of droplet size control through wheel speed
adjustment

Niro offers a range
of rotary atomizers
covering feed rates
up to 200 t'h and
power require-
ments up to
800 kW.
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Food and Dairy

Industry

Foodstulls and dairy products in powder or

agglomerate form:

@ Milk @ Spices’herb extracts
l @ Baby food @® Soup mixes
@ Cheese/whey @ Coffee/coffee
products substitutes
@ Coffee whiteners @ Coconut milk
® Eggs ® Flavors
I ® Tomato @ Soy-based food

Spray drying is ideal for these heat sensitive
products, where selection of system and opera-
tion is the key to high nutritive and quality pow-
ders of precise specification. "Instant”, highly
soluble powders are a speciality of spray dryers
featuring fluid beds. All components in contact
with product comply with hygienic processing
standards. Today’s plants have special features
as automatic cleaning (CIP) and bagging-off sys-
tems. Associated equipment includes evapora-
tors, powder blenders, agglomerators, lecithina-
tion units, and deodorizing bioscrubbers. Com-
plete processing lines for instant coffee and
dairy products are part of the Niro delivery pro-

gram.
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Speciality chemicals

Chemical
Industry

Agro-chemicals

® Catalysts

® Dyestuffs/pigments
@ Detergents

® Tannins

@® Fine organic/
inorganic grades

® Fungicides
@ Insecticides
@ Herbicides
® Fertilizers
@ Chelates

Spray dryers for the chemical industries produce
powdered, granulated, and agglomerated pro-
ducts in systems that minimize formation of
gaseous particulate and liquid effluent.

High efficiency scrubber systems and high per-
formance bag filters prevent powder emission,
while recycle systems eliminate problems of
handling solvents, product toxicity, and fire ex-
plosion risks. Special component designs (e.g.
atomizers) are available for abrasive and corro-
sive feedstocks. High thermal efficiencies, low
maintenance costs, full environmental protec-
tion, computerized control, dust-free working
area are some of the features of today’s spray
dryers.




i Polymer
- Industry

e-PVC
UF/MF resins
® ABS
l. PMMA

Polymer dispersions and solutions in water or

rganic solvents are spray dried under closely
controlled operating conditions, producing
powders to precise particle size, heat treat-
ment, and redispersibility specifications. Low
softening point products are produced continu-
ously in plants with air-brooms, air-sweeps or
integrated fluid beds. For drying moist poly-
mer powders, Niro offers fluid beds.

Ceramic
Industry

e Carbides ® Silicates
® Ferrites ® Steatites
® Nitrides ® Titanates
® Oxides

Spray drying is applicable to tile and electronic
press powders, and plays an important role in
the industrial development of high perfor-
mance (advanced) ceramics. The ability to meet
particle size distribution requirements, pro-
duce a spherical particle form, and handle
abrasive feedstocks is an important reason for
the widespread use of spray dryers in the ce-
ramic industries.
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Spray dryers for testing and

- comprehensive range of series produced and package units available

The Portable unit is the smallest diyer, and a special Type HT model handles organic solvent feed-
stocks. The Utility unit and the P-6.3 spray dryer are the next larger sizes, offering choice of
atomizers, heating systems, and powder discharge. Closed cycle versions are custom designed.

The FSD pilot plant is the only small scale integrated fluid bed spray dryer on the market. It
produces dustless and agglomerated powders representative of powders produced on large indus-

trial installations.

All industrial size package units have a fixed layout and are supplied complete with supporting
structure. Available with rotary or nozzle atomizers, cyclones, bag filters, or scrubbers. A range of

package closed cycle plants is also available.

Tyvpe: Portable unit
Water cvaporative capacity: up to 15 tb/hr
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Emall scale industrial production

Type: 1051 Pilent
Warter evaporalive capacily: ap to 03 1 hre

Type: SD-12.5-R
Water evaporative
capacity:

up to 352 b/hr
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Service to Industry

@ Product testing and process
evaluation

® Design and engineering

® Plant delivery, erection, and
commissioning

Establishing a close collaboration
with customers secures successful
spray dryer operation in the short-
est possible time.

Product testing and process
evaluation

Pilot plant test facilities with ac-
companying analytical laborato-
ries are available in Brazil, Den-
mark, United Kingdom, Mexico,
Japan, and USA for establishing
the feasibility of using Niro equip-
ment, optimizing process condi-
tions, and providing samples for
market analyses.

Design and engineering

With process data confirmed dur-
ing testwork, the spray dryer is
specified and designed based upon
the latest technology and indus-
trial experience. The most modern
design aids are used. Operation
and maintenance manuals are in-
dividually prepared for each
project.




g mrr= NS \ /U, Fabrication
: fl All components are fabricated in
Niro's own workshop.
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Plant delivery, erection, and
commissioning

Punctuality of delivery is essential
to today’s business, and Niro is
known for plant delivery on time.
Responsibility for total plant erec-
tion is accepted, and site erection
supervision can be supplied. The
company’s own engineers are
present during the commissioning
phase.

———

AR

A round-the-clock spare parts serv-
ice is maintained.
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TABLE |. FILTER BAG MATERIAL COMPARISON

I BAG MATERIAL MAX. OPER. ACID ALKALI NOTES
; TEMP. [°F] RESIST RESISTANCE
' Polyester 275 Good Good 1,2,3
I Polypropylene 200 Excellent Excellent 1,2,3
Nomex 400 Fair Good 1,3
Acrylic 250 Good Fair 1,3
l Nylon 200 Poor Good 1,3
Wool 180 Fair Poor 1
Teflon 475 Exceltent | Excellent —_
I Glass """ 550 Good** Poor —
NOTES:

1. HCE Il treatment available
2. Hi-Gloss or Eggshell finish available
3. Singed finish available

} ' - + Glass is destroyed by gaseous HF at dew point temperatures
‘j »+  Use of glass bags is severely limited by poor flex-abrasion qualities

Il. SPECIFICATIONS

ARRANGEMENT:

NUMBEr Of Bags ... ci ittt i ittt tteetinasncaaabirannansssann PerSpec
Diameter Of Bags. .. oiv et ii it it tir s ra e et ey 4% In.
Length of Bags ..o i e i it 6,8, or 10 Ft.
Area of Cloth/Bag LS 71 o PR 7.07 Sq. Ft.

S = 71 PO N 0.42 Sq. Ft.

e 10 T 2 VAR 11.77 Sq. Ft.
Bag Material {(Dependent on Temp,, Product, Etc)............cocnentt Per Spec
Air Pressure Requirement forCleaning .................. 90-110 {125 psig max.)
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NOTE:

1a.

1. ASSEMBLY INSTRUCTIONS

A. General

Due to the construction of some Mikro-Pulsaire components, field assemblyandinstallationis

anecessity. This Section provides instructions covering installation and assembly required at
the job site.

B. Unpacking

Remove all components from the packing and check against the shipping ticket. Report shor-
tages to the carrier at once. Inspect all components for evidence of shipping damage. If
damage exists it should be reported to the carrier at once and a damage claim filed.

C. Assembly of Parts

Manometer

Connectthemanometertothe couplings provided onthecleanairplenum andthe collec-
torhousing (Figure 9). Filithe manometerwiththefluidsupplied. Useofanyotherfluidis
not recommended, since any change in fluid density will affect the accuracy.

Magnehelic

Connectthe high pressure tap of the magnehelic gauge to the collector housing pressure

tap. Connect the low pressure tap of the magnehelic gauge to the collector plenum pre-
ssure tap.

The manometer or magnehelic gauge should be located where it can be easily read.

Timer

Connect electrically to the power source and the solenoid vaives {Figure 2). Seeowner's
manual for time supplied.

CAUTION: Thetimerisarugged mechanism. However, timerfailure will be minimizedif the timeris

mounted in a vibration-free environment remote from the collector. In addition, installa-
tion indoors is recommended to eliminate potential problems caused by tempera-
ture fluctuations.

Compressed Air

The compressed air supply (90-110 PSIG) shalibe connected to the header supplied with
the collector. Observe the following precautions:

a.  Use aminimum size pipe of 1" inside diameter for the main air line. Larger systems
will require an appropriatety sized airline.

b.  Before connecting to the collector, purge airline thoroughly to remove dirt, oil,
moisture, and/or loose rust scale.
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c.  Air must be kept clean and dry to insure trouble-free operation of the solenoid and
diaphramvalves. Anadequately sized filter must be installed in the line to remove mois-
ture and cil. Airfilters should be sized for 50 Micron particle removal. Qil content should
not exceed 10ppm/wt. More elaborate instrument air dryers are required only when sen-
sitive process conditions or severe freezing situations are encountered.

4. Filter Bags

a.  Slipthefilterbagoverawireretainerwiththe bagseam 180° fromtheslotinthetop ofthe
retainer (Figure 3). Pull the bag over the retainer until bottom of bag is against the bot-
tom ot the retainer.

b. Fold the top of the filter bag inside the retainer (Figure 4) and loosely install a bag clamp
aroundthetop ofthe bag/retainer assembly, with the clamp screw located approximately
90° off the bag seam.

c. Slipthe bag/retainer assembly over a venturi collar with a gasket in place on the venturi
(Figure 5), making sure that the retainer groove is aligned with the venturi collar
groove.

d. Using a 5/18" inch socket wrench, tighten the clamp securely. It is important to use a
greaterthan usualtorque on the clamp forthis application (50-60in-lbs.). Itisveryimpor-
. tant that the axis through the venturi and that of the bag/retainer assembly coincide, so
~ that the bag will be vertical once installed in the tubesheet.
CAUTION:

Relaxation of felt fibers, caused by the physical or chemical condition, couldresultin leakage
or the filter bag slipping off the collar if the bag clamp is not tight and grooves engaged.

e. Install the bag/retainer/venturi assemblies in the tubesheet, making certain to lock the
venturies in place with a twist clockwise.

f. Inspect coliector to insure that bags are not touching each other or the collector walls.

NOTE:

When instaliing fiberglass felt filter bags, extreme care is required during handling, assem-
bling and installation.

The foliowing recommendation and precautions will insure that you derive the maximum
service fromthefiberglassfeltbags. Asageneralrule ofthumb, handlethe bagsasiftheyare
fragile glass tubes. Anything that would damage a glass tube will similarily affect the
fiberglass felt. Every effort should be made to prevent creasing the bags. When
received, the shipping carton should be handled so it is not crushed or allowed to get wet. It
should be stored in a horizontal position with the top up. When itis time to install the bags a
table should be set up to assemble the bag and retainer. The table should be somewhat
longer than the bag and should be covered with heavy paper or other material to provide a
smoothcleansurface. The bags should be handled by at least two people at all times to avoid
excessive bending. Work should be done in an area that is at ieast 70°F.

-5 -
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Figure 2. Timer - Solenoid Valve Wiring

19 CcAUTION:

DO NOT USE SCREWDRIVER TO
ADJUST PULSE TIMES.
TIMER %5 JUMPER

BOARD

1o 20 30 % %0 %5 Tq 85 9o i
JUMPER !
TERMINATION |
POINTS
.115\/’ |
COM NEU HI |
N I N N S N N N S S S Y *

to. 11 _1Z_3_1e __ _9
INPUT

FELD CONNECTIONS

TIMER TO VALVE

PANELS

-— e m——— e—_ mwem e—

— e memm  —— m meam fms S Sem e e

ALVES

i
J




Bag/Retainer
Installation Technique
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Figure 6 INSTALLATION OF TOP REMOVAL FILTER ELEMENTS

’) v2 " drive connection for torque wrench.

; fiiter element venturiinstallationtool (P/N 391001)is supplied with
each fabric filter. This tool is used to lock venturi and element
assembly to the tubesheet,

TORQUE VENTURI: 120/130 FT. LBS.
‘_,—S_ Filter element assembly - Venturi, retainer, bag, and clamp

assembled, as perinstructions (see page 7}

//:N ‘-5- Gasket is to be installed on venturi before installing assembled

filter elements in the tubesheet.

‘
?

For the protection of some filter media, optional element instalia-
tion tooi (P/N 391008) may be required. Toolisremoved from the
tubesheet opening just prior to locking the venturi in place.
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l Figure 7 INSTALLATION OF TOP REMOVAL BLOWTUBES
Install blowtube in the slotted hole of blowtube support soroll pinis
-v/ flush with support. f pipe unions are used to secure blowtubes at
’ the air entry end, pins are eliminated.
I §
/ N
¢ N
| N
1 T N - f -,
(h 0\ s Blowtube holes (center line
'S ]III \\ must {ine up with venturi
l ’ Fip center line within %”.
4

Supplement information to owner's manual STD, 0-06.
Page 7 and Page 15
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DISC TYPE
EXPL. VENT ASSY
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INNER_SUPPORT FRAME

QPENING

GASKET
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)

OUTER FRAME
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T

-
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/

DIAPHRAGM TYPE
EXPLOSION VENT

" Figure 8. Typical Field Assembly of Diaphragm

And Disc Type Explosion Vents
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5.

Blowtubes

The blowtubes are lengths of schedule 40 pipe with orifice holes spaced along their
lengths. One end of each blowtube is open.

a. Insert the open end of the blowtube (holes aiming toward the tubesheet} into the open
coupling located on the inside wali of plenum. Push the blowtube far enough into the
coupling to permit the other end of the blowtube to clear the slotted bracket.

3

N ————
Al
==
== £

b. With the crimp of the blowtube aligned with the siot in the bracket, slide the blowtube
back fully into the slot. allowing the locating pin to push against the bracket. (see figure 7)

c. Tighten the nut on the coupling secure with a pipe wrench. The blowtubes may also be
removed by reversing this sequence. '

““lllm.

@@
@@

6. Diaphragm or Disc Type Explosion Vents
install diaphragm or disc type explosion vents in accordance with figure 8.

-11 -
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Figure 10. Diaphragm/Solenoid Valve Operation
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IV. THEORY OF OPERATION

Dust laden airunder suction or pressure enters the lower section of the collector(Figure @). Theair
travels through the filter bags, which retain the dust particles, on up through the venturis, intothe
clean air plenum and out the coilector exhaust.

Dust collects on the outside of the filter bags and causes a reduction in the porosity of the bags.
Theresultis a pressure differential across the collector, a cyclictimeractuates aseries of normally
closed solenoid valves at present intervals causing them to open. The diaphragmvalve opensasa
result of the decrease in pressure from the opening of the solenoid (for detailed operation of the
solenoid and diaphragm valves, see Figure 10). A momentary inrush of high pressure air
(90-110PSIG) flows from the compressed air manifolid to the blowtube and is expelled from the
blowtube through orifices at a high velocity. Air from each orifice induces a secondary airflow
several times the volume of surge air as it passes through the venturi throat. The combined effect
of the primary and induced secondary air causes an instantaneous pressure rise on the clean side
of the filter bags, causing a reverse flow of air through the filter bags sufficent for cleaning.
Through this mechanism, the collected dustis released fromthe bags andfallsintothe hopper. As
dust falls into the hopper, it is discharged into a collection system which may be a bin under the
hopperor a conveying system which carries the dustto a remote disposal area.

Since only a fraction of the total filter area of the collector is cleaned at any one instant, continuous
flow through the collector at rated capacities is assured.

-14 -



s

@™ "N I m m mm = P = =

»

V. START-UP

Checklist

Perform a pre-start check to ascertain that the collector will function properly. Refer to Section
VI, Maintenance Procedures, for specific instructions on performing adjustments which may
be required.

1.

Compressed Air System

Checkthe compressed airsystem forleaks. Insure that 90-110 psig pressure isavailableatthe
collector. Open main air valve momentarily and verify that there are no leaks in the solenoid
and diaphragm vaives.

NOTE:

2.

1.

WARNING: Turn off the compressed air and bieed the valve system before attempting to adjust or

service valves.
Air lines must be clean and free of moisture.

Timer Circuit

Check line voltage to the timing circuit. 1t must be 110 volts plus or minus 10%. Check

electrical connections. Referto the timer Owner's Manual and adjust as instructed. Apply
power to the timer. Check that timer is operating by listening for clicking in each of the
solenoid valves connected to the timer. Remove power from the timer.

Auxiliary Equipment

Insure that all auxiliary equipment (fans, airlocks, conveyors, etc.) are performing correc-
tly and rotating in the correct directions.

B. Start-Up Procedures

Spray Dryer or Process Equipment

Initial adjustments must be made on the system before installing bagsin the collector. An
incorrectly functioning dryer or other process equipment may result in destruction of the
bags if temperature or moisture is not in control. When used with drying equipment, pre-
heat the collector for 30 minutes to 1 hour before start-up with material to eliminate the
danger of condensation in the coliector.

Start-Up with New Filter Bags

Close inlet orexhaust dampers approximately 50% before attempting to start upwith new
filter bags. High speed impingement, due to low resistance to air flow, can cause dust
penetration of the filter bags. This will be particularly true when the air stream carries
materials which tend to “blind” the bags. Open the inlet damper to design flow only after
the filter bags have built up resistance (3 to 4 inches w.g. on the manometer). The timer
controlling the compressed air pulsing should not be turned on until the differential pre-
ssure hasreached 4o 5in.w.g., unless unattainable or if operating conditions will not per-
mit this pressure drop.

-"5_




3. Normal Start-Up (with seasoned bags)

Apply power to all auxiliary equipment (except fan). Energize timer and tu_rn on com-
pressed air. Introduce gases to the collector by opening dampers and starting fans.

CAUTION: Low collector resistance may overioad the fan.
4. Ditferential Pressure Control

The expected differential pressure operating range is 1 to 6 inches w.g. if this tolerance
cannot be maintained, adjust the cleaning cycle on the timer.

a. Toreduce differential pressure, adjust time delay so that cleaning pulses occurata
more frequent rate (shorter OFF time).

b. To increase differential pressure that is on the low side, adjust time delay so that
cleaning pulses occur at a less frequent rate (longer OFF time).

V1. SAFETY

IMPORTANT:  Prior fo operating this equipment, read this list of safety recommenda.
tions through in its entirety, along with the Operating Instructions.

A, During baghouse erection, object: lifted by crane or hoist must be securely
fastened and carefully handled to preveni injury to personnel. If lifting lugs are
available they should be used according to sound engineering practice. When
overhead work is being performed, all areas below the collector must be
restricted for unauthorized personnel. Personnel in the area must wear safety
gear complying with plant safety standards. '

+

B. Work crews should always consist of two or more persons. Never aliow personnel
to work inside the collector alone. After work has been completed, all tools should
be removed from within the baghouse and ALL PERSONNEL MUST BE
ACCOUNTED FOR PRIOR TO CLOSING THE UNIT AND STARTING UP.

C. Before entering the plenum of a MikroPulsaire, switch off the power to the exhaust
fan (blower), screw conveyor (where applicable), airlock, timer and other related
equipment. A means of locking these switches in the ‘'oft* position should be made,
and the key to the lock{s) should be with one of the personnel entering the unit.
The compressed air should also be off and a suitable respirator and eye protection
worn. Purge system of all gases and vapors other than air. Be certain gas flow has
ceased and temperatures are at a safe level.

-16 -
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When installing or removing filter bags within the plenum, do not walk on the
blowtubes and exercise care to avoid tripping.

The compres:ed air manifold assembly is designed to safely handle up to 125 psig
compressed air. Precastions should be taken to see that this maximum pressure
is not exceeced.

Use caution when wiring the pilol valves or fimer to avoid shock. The power |
should always be off when this is done,

Whenever adjusting either the on-time or off-time of the timer, be very careful not
to touch any components on the fimer that are electrically "*hot’’. The potentio-
meters are easily adjusted by hand and a screwdriver shouid not be used.

If frequent access to the unit is required, a sturdy external catwalk assembly
should be installed, along with handrailings, ladder and safety cage. If the unit is
a top-remova style, then handrailing should be installed around the perimeter of
the plenum roof area.

Whenever servicing or adjusting the piloi valves or diaphragm valves, be certain

" that the compressed air has been turned off and the system thoroughly bled 1o

atmospheric pressure.

if the material being collected by the MikroPulsaire is explosive (by nature) or
can become explosive under conditions that may exist in the unit, explosion-vent.
ing proteciion shouild be installed. Depending on the severity of the condition, fire
and explosion suppression equipment may also have to be installed to afford safe
operation of the baghouse system.

As an additional safety precaution to avoid dust explosions, filter bags with
ground siraps or conductive bags can be employed. At the same time, all sections
of the baghouse and accessory equipment should be effectively grounded.

When explosion-vents are used on MikroPulsaires located inside a building, the
vent areas should be ducted to the outside of the building. This will provide safety
for passers-by and will not permit any burning dust or bag material fo be
scattered inside the building.

If the cieaned exhaus! from the MikroPulsaire is 1o be recycled back into the
building for heat recovery or makeup air, provisions must be made to bypass the
return flow outside the building should a filler bag develop a hole or some other
problem. A back-up filter should also be used when the exhaust air is recycled to
work areas. This will protect personnet in the plant from inhaling the dust in the
event of 2 baghouse problem.

The tan discharge from the MikroPulsaire collector should be directed to an area
away from pedestrian traffic in the even! of a bag failure.

When dust or product is present in the baghouse or related equipment connecied
to the baghouse, no welding or other spark producing operation (e.g.. grinding.
drilling) should be performed on the equipment until the system is shut down and
thoroughly cleaned of the dust or product. If weiding is to be perfprmed in the
area of the filter bags. the bags should first be removed and stored in a dry,
remoie location.

-17 -
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Vil. MAINTENANCE

General

A sound preventive maintenance program will eliminate most breakdown situa-
tions and insure long life from the collector. The tabies in this section provide
recommended maintenance and troubleshooting procedures. Recommended ftime
periods may be changed as a result of experience or unusual operating conditions
as determined after a reasonable period of operation.

Mainfenance Procedures

1. Bag Replacement

a. Loosen the coupling nut and remove the corresponding blowtube.
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h. Remove ali filter bags from the row and strip the old bags from the
retainers.




TN

NOTE: if only a few filter bags are damaged, as a result of puncture or other
mechanical source, replace only those damaged bags.
c. W is generally desirable 1o replace the venturi gasket whenever replacing
the filter bag.

d. Slip a new bag over the retainer with the seam located 180° from the siot
in the retainer collar {figure 3) and pull up tight.

NOTE: The bottom of the bag must be snug against the bottom of the retainer.

e. Fold the top of the bag into the retainer (figure 4) and install a bag clamp
loosely.

f. Install the venturi gasket in place on the venturi.

g. Install the bag/retainer assembly over the venturi collar (figure 5).
making sure the refainer groove is aligned with the collar groove.

h. Tighien the clamp firmly using as much hand torque as possible,
preferably using a 5/16'° socket wrench (50-60 in-1bs. torque).

i. Replace the bag/retainer/venturi assembly into the tubesheet, locking it in
place with a strong clockwise twist.

:

i. Properly installed bag assemblies should hang straight and bags shouid
not touch each other or the walls of the collecior.
k. Replace blowtube and tighien the coupling.

—_—

- @
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TABLE 1l. MAINTENANCE SCHEDULE

- -
INSPECTION
FREQUENCY | COMPONENT PROCEDURE
Collector . *Check exhaust for visible dust;
refer to troubleshooting.
Daily Compressed
Air System *Check for air leakage {low pressure);
repair as necessary. Check valves.
Manometer *Check and record reading; if out of limits, refer
to troubleshooting. Waich for a trend.
Filter Bags *Check for tears, holes, proper fastening:
Weekly repair or replace as necessary.
Hopper *Check for bridging or plugging; clean out.
Annually Collector *Inspect thoroughly. clean, fouch up paint
where necessary.
2. Bag Cileaning
NOTE: The cost involved in removing, cleaning and replacing bags may be greater

than for installing new bags, considering labor expenses. If cleaning is
performed. it should be done locaily.

a. Vacuum clean each bag prior to cleaning.
b. Clean bags in the manner noted in Table 111,

CAUTION: Any shrinkage will make bags unfit for use, as will sweiling of the felt
fabric.

3- Emergency Operation
When new bags are not immediately available and unit operation is
necessary, press a venturi stopper, part number 25198, into the venturi o

remove the damaged bag from service until it can be replaced. This should
only be done on a femporary basis since it alters the air-to-cloth ratio.

4-  Solenoid Valve Repair

WARNING: High pressure air supply must be shut off and timer de-energized before
attempting 1o service valves.

a. Disconnect air line between solenoid valve and diaphragm valve.

-20-
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TABLE I1l. BAG CLEANING INSTRUCTIONS

MATERIAL PROCESS REMARKS
Wool Dryciean Use pure cleaning solvent - drycleaning detergents and
additives using water will cause shrinkage — hang in
drying rooms — do not fumble dry.
Cotton Dryclean Same as for wool
Synthetic Launder or | Wash in cool or warm water (140° F. max.) using
Fabrics Dryclean mild soap or clean in Stoddard solvent
— hang in drying room.
b. Remove Red Cap from solenoid valve. Remove valve body from coil
assembly.
c. Using tool supplied with replacement kits, carefully remove core
assembly from valve body.
d. Remove core, spring and 'O’ ring from core assembly.
e. Carefully clean out core cylinder and valve body with a dry, lint-free
cloth.
£, Replace core, spring and 'O ring with components supplied in
replacement kit.
g. Reassambie core assembly to valve body.
h. Instali the valve body stem through the solenoid coil, retaining it in

place with Red Cap.

Reconnect air line and test operation of solenoid valve. If still a
problem, entire valve should be replaced.

5- Diaphragm Valve Repair

WARNING:

High pressure air supply must be shut off and timer de-energized before
attempting o service valves.

Disconnect air line between diaphragm valve and solenoid valve.

Remove cap screws holding valve body and bonnet together.

Lift bonnet from body.
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e.

Replace diaphragm and spring.

Reassemble valve and connect air line. Check operation of valve. If still
a problem, entire valve will probably have to be replaced.

& Manometer

During operation, the manometer should usually indicate a value between 1
and 6 inches pressure differential. If the differential is 0 or over 7 inches with
the collector in operation, the following conditions should be checked and
repaired as necessary:

a. Check manometer tubing for blockage and verify that manometer
contains oil of proper specific gravity.

b. Check manometer filter in coupling on housing for blockage. Replace if
necessary.

c. Check flow of gas through cotlector.

d. Shut down coliector and check hopper for material accumuiation. If
hopper is full of material, remove the material through hopper door or
through discharge opening.

7-  Exhaust

Continuous emissions of smoke or dust Is an indication of bag problems.

a. Check filter bags to insure they are securely and properly attached to
the tubesheet.
b. Check filter bags for, rips, tears, or holes aiong entire length.

Caution: Damaged bags should be replaced immediately as they will damage
other bags and may cause damage to fan bearings due to internal
loading.

C. Troubleshooting

Perform troubleshooting of the collector in accordance with Table IV,
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TABLE IV. TROUBLESHOOTING

(too high or too
low)

TROUBLE CAUSE REMEDY
Visible dust from a. Bags improperly *Check bag installation;
outlet installed repair as necessary
b. Bag clamps too *Tighten bag clamps
loose
¢c. Torn or damaged *Replace damaged bags
bags
d. Leakage at tube- *Check tube sheet joints;
sheet level repair as necessary
e. Venturi fasteners *Repair as necessary
loose or missing
Bag filtering a. Inadequate cteaning *Check air supply;
action rapidly air supply correct to between 90
impaired and 100 psig
b. Improper solencid *Check solenoid vaives;
valve operation steady rush of air indicates
open valve; no air pulse
indicates plugged vaive;
repair as necessary.
c. Defective timer *Replace timer mechanism
d. Excessive moisture *Check collector for
entering collector . excessive moisture;
and biinding bags minor wetting is corrected
by ciosing dampers and
running cleaning mechanism
(if not corrected in 24 to
30 hours, replace bags);
correct moisture level in
air sfream
e. Incorrect gas fiow *Check fan rotation, fan

speed, damper position,
outlet CFM; correct as
necessary to obtain
specified gas flow
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TABLE IV. TROUBLESHOOTING {Cont]

TROUBLE CAUSE REMEDY
High manometer h. Dust in clean air *Clean plenum; check bags
pressure drop plenum for diri on clean air
{above 8 in. W.G.) side; clean or replace
(cont) bags.

i. Static elec- *Increase relative
. tricity in humidity in collector
collector

Gas flow through a. lIncorrect fan *Check fan rotation:;
system below rotation correct if wrong

design rating

b. High differential *Refer to high manometer
pressure drop trouble

ressure dro .
P P immediately above

c. Fan belts slipping *Check tension on fan
belts; adjust if necessary

d. Air leakage in gas *Check doors, plenum,
system manifolds, duct work;
repair leaks
e. Leakage in dust *Check hopper, discharge
collection system device, leakage at
discharge: repair as
necessary
f. Blocked gas system *Check bags for blinding,

obstruction in duct
passages, closed damper;
clean or repair as necessary

Pressure of a. Faulty or under- *Check compressor manual
cleaning air keeps sized compressor
tailing oft
b. Leakage in main *Locate and repair leak
air line

c. Solenoid or Diaphragm | *Examine the valve: clean;
valve sticking open repair as necessary

-24 -
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TABLE 1V, TROUBLESHOOTING [Cont]

TROUBLE

CAUSE

REMEDY

Filter bags
deteriorate rapidly

a.

High Collector
temperature

*Check reason for high
temperature; correct if
possible.

*Check temperature rating
of bag material (Table [);
replace bags if not with-
in range of collector
temperature.

Chemical composition of
gas stream incompatible
with bag material

*Check composition of
gases; if incompatible
with bag material, re-
place with bags of com-
patible material.

*Replace shrunken bags.

c. Shrinkage in filter bags

d. Hopper bridging *| ocate cause of bridg-
ing and correct; clean
out hopper.

e. incorrect bag installiation | *Check for physical con-

tact with collector wall
or other bags: check
tightness of clamp;
correct as necessary.

Abrasion by impingement
of high velocity partictes

*Check for impincement;
it evident, exy ment
with diffuser in gas
steam.
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' Need Service? — Call the
MikroPul Experts!’

We at MikroPul are continually striving to see that all our customers are
satisfied with equipment we have sold. Although our Mikro-Pulsaires,
Modulaires, Airlocks, Pulverizers and Separators are quality equipment, an
occasional problem does develop. MikroPul’'s Customer Service Dept. has
been established to help you, our customer, in dealing with such probiems.
Our qualified Service Engineers
will be happy to discuss your
problem and may have just the
answer necessary for correction.
In addition, our men are available
at a2 modest fee for on-site
troubleshooting or simply to make
recommendations for increased
efficiency.

If you have a.problem,
why not let a trained engineer
help you solve it?

WE CAN HELP YOU!

CALL 207-273-6360

’
Lo -
.

MikroPul El@

MIKROPUL CORPORATION < 10 Chatham Road, Summit, NJ 07901—{201) 273-6360 &A

}
LPnD o LoAdbb Y - COmuEY - COLIT
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ATTACHMENT 3

AIR QUALITY IMPACT ANALYSES FOR THE PROPOSED FALLING FILM
EVAPORATOR AND SPRAY DRYER FOR THE
CENTRAL FLORIDA COGENERATION PLANT

1.0 INTRODUCTION

KBN Engineering and Applied Sciences, Inc. (KBN), has performed air quality impact analyses to
determine the maximum concentrations for the operation of the combustion turbine (CT) and duct
burner (DB), and a wastewater spray dryer and evaporator unit for the integrated cogeneration
facility proposed by Central Florida Power Limited Partnership. Air quality impacts [i.e.,
emissions from the heat recovery steam generator (HRSG) stack] have been identified for the
facility, which is referred to as the Central Florida Cogeneration Plant, as part of the air
construction permit application (AC53-214903, PSD-FL-190). The spray drying equipment
includes two falling film evaporators, a spray dryer, and a baghouse. The spray dryer will be
fired with natural gas with an estimated heat input rate of 1.35 and 3.066 million British thermal
units per hour (MMBtu/hr) for average and design operating conditions, respectively. The
modeling analyses take into account the exhaust through the HRSG unit (which includes emissions
from the CT and DB) and the evaporator and spray dryer (which are vented through a separate
stack). The results presented in the present analysis supplement the previous analyses and address
total impacts from both stacks (i.e., HRSG and spray dryer). These results are compared to the
prevention of significant deterioration (PSD) Class I and Class II significance levels to determine
whether additional analyses (i.e., analyses that were not performed for the original permit
application) would be required due to the additional emissions from the spray dryer stack.

Impacts are also compared to the concentrations predicted for the HRSG stack only.

The following sections present the approaches, methods, and results of the air quality impact

analyses.

2.0 EMISSION DATA AND AIR QUALITY IMPACT METHODS
An air quality modeling analysis was performed to determine the maximum pollutant

concentrations, including the regulated pollutants of particulate matter (PM), particulate matter
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with an aerodynamic diameter of 10 micrometers (PM10), nitrogen dioxide (NO,)}, and carbon
monoxide (CQ) from the operation of the CT, DB, and spray dryer/evaporator. Concentrations
were calculated with the Industrial Source Complex Short-Term 2 (ISCST2) model using the
emissions from the proposed combustion turbine for the maximum emission case [i.e., 27 degrees
Fahrenheit (°F)] and minimum exit gas flow rate (i.e., 97°F) for two operating loads
(i.e., 70 and 100 percent). For the CT, emission data for fuel oil were used for all short-term
emissions rates, while annual emission rates were based on burning distillate cil and natural gas
for 300 and 8,460 hours, respectively. For the duct burner and spray dryer/evaporator, emission
rates were based on natural gas use only. The design information, stack parameters, and
emissions for the spray dryer/evaporator are presented below. The design information, stack
parameters, and emissions for the CT and duct burner were presented in the original permit
application. Spray dryerlévaporator emissions were modeled for the design operating conditions
based on an operation time of 8,760 hours per year. This is a conservative estimate of
concentrations because the spray dryer is expected to operate at design condition for 200 hours or
less in a year. The following data were used in the modeling analysis:

¢  Stack height = 73.0 feet (ft),

¢ Stack diameter = 1.3 ft,

*  Exit velocity = 63.4 feet per second (ft/s),

*  Exit temperature = 340°F,

*  PM emissions = 0.021 pound per hour (Ib/hr) = 0.092 ton per year (ton/yr),

*  CO emissions = 0.061 Ib/hr = 0.28 ton/yr, and

*  NO, emissions = 0.322 Ib/hr = 1.4 ton/yr.

Because the proposed spray dryer stack will be less than Good Engineering Practice (GEP) height,
the potential for downwash effects on the spray dryer stack from other building structures were
included in the modeling analysis. A summary of Buil'ding structures that potentially influence the

spray dryer stack is presented in Table 1.
As presented in the original construction permit application, the maximum emissions of two CT

types (i.e. General Electric (GE) and Westinghouse) were considered for the modeling analysis

for each load and temperature scenario. Because the GE CT has now been selected for this
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project, only the GE emissions were considered in the present analysis. A summary of emissions

used in the previous and present modeling analysis is presented in Table 2.

The impacts were predicted using the ISCST2 model using the same methodology presented in the
construction permit application. These include:
1. Five-year meteorological record collected from 1982 through 1986 of surface and
mixing height data from the National Weather Service (NWS) stations in Tampa and
Ruskin, respectively;
2. Building downwash effects for the HRSG stack; and
A general receptor grid consisting of 36 radials spaced at 10-degree increments at the
plant property and at distances of 300, 500, 700, 1,000, 1,500, 2,000, 3,000, 4,000,
and 5,000 mefers (m) from the HRSG stack.

Because the ISCST2 model is unable to calculate a concentration within the cavity region of a
building, selected plant property receptor locations were adjusted outward from the spray dryer
stack to a distance where a concentration could be predicted by the model. Additional near-field
receptors were placed beyond the plant boundary in the vicinity of the spray dryer stack to
capture maximum impacts. The plant property and near-field receptors used in the analysis are

presented in Table 3.

3.0 MODEL RESULTS

Maximum screening and refined impacts predicted for the proposed facility with the CT/DB and
spray dryer/evaporator in operation are presented in Table 4. These results are presented for the
CT/DB operating at two load and temperature conditions and are based on the highest impacts
from the 5-year meteorological record. For comparison purposes, impacts for the CT/DB only,
as presented in the original permit application, are also included. These results indicate that,
except for NO, and annual PM/PM10 impacts, there is a decrease in predicted impacts with the
additional emissions from the spray dryer/evaporator compared to the impacts from stack
emissions of the CT/DB alone. This decrease is a result of only considering GE CT emissions
rather than the highest of either the GE or Westinghouse as presented in the original permit

application.
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For NO, and PM/PM10, there is a slight increase in predicted annual average impacts due to the
operation of the spray dryer/evaporator unit. However, for all pollutants, the maximum
concentrations are predicted to be less than PSD Class II significance levels. Therefore,

additional modeling analyses with other sources are not warranted.

Maximum predicted PM/PM10 and NO, concentrations at the Chassahowitzka National Wildlife
Refuge (NWR) due to the CT/DB and spray dryer/evaporator are presented in Table 5. Impacts
are expected to be approximately equal to or less than the impacts presented in the original permit
application due to the CT/DB alone. All predicted impacts are less than the National Park
Service (NPS) suggested Class I significance values. Therefore, additional Class I modeling

analyses with other sources are not warranted.

4.0 CONCLUSIONS
With the addition of the spray dryer/evaporator unit, the proposed facility’s impacts are expected

to be less than the allowable PSD Class II and suggested PSD Class I significance levels.

Therefore, no additional modeling analyses with other sources are needed.
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Table 1. Building Structures That Potentially Influence the Spray DTEVTAB!
Dryer Stack for Use in the Building Downwash Analysis 04/27/93
Wind Direction Influencing Building Building
Radials Building Height Width
(degrees) Structure(s) (m) (m)
10 Cooling Tower 15.24 35.89
20 Cooling Tower 15.24 38.08
30 KRSG Building 24.38 18.45
40 HRSG Buiiding 24.38 18.96
50 HRSG Building 24.38 19.01
60 Gas Turbine 19.51 25.73
70 Gas Turbine 19.51 25.93
a0 Gas Turbine 19.51 25.88
20 Gas Turbine 19.51 25.29
100 Gas Turbine 19.51 25.63
110 Spray Dryer/Baghouse 12.19 8.38
120 Spray Dryer/Baghouse 12.19 .61
130 Spray Dryer/Baghouse 12.19 10.56
140 Spray Dryer/Baghouse 12.19 11.18
150 Spray Dryer/Baghouse 12.19 11.47
160 Spray Dryer/Baghouse 12.19 11.48
170 Spray Dryer/Baghouse 12.19 11.38
180 Spray Dryer/8aghouse 12.19 11.04
190 Spray Dryer/Baghouse 12.19 11.56
200 Spray Dryer/Baghouse 12.19 11.72
210 Spray Dryer/Baghouse 12.19 11.72
220 Spray Dryer/Baghouse 12.19 11.49
230 Spray Dryer/Baghouse 12.1¢ 10.92
240 Spray Dryer/Baghouse 12.19 10.01
250 Spray Oryer/Baghouse 12.19 8.79
260 Spray Dryer/Baghouse 12.19 7.3
270 Spray Dryer/Baghouse 12.19 6.27
280 Spray Dryer/Baghouse 12.19 7.09
290 Spray Dryer/Baghouse 12.19 8.38
300 Spray Dryer/Baghouse 12.19 9.61
310 Spray Dryer/Baghouse 12.19 10.56
320 Spray Dryer/Baghouse 12.19 11.18
330 spray Dryer/Baghouse 12.19 11.47
340 Cooling Tower 15.24 42.31
350 Cooling Tower 15.24 34.78
360 Cooling Tower 15.24 24,36
Note: Downwash parameters developed using the BREEZEWAKE program.
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lable 2. Sumary of Emission Rates Used in the Air Dispersion Modeling for the HR$G and Spray Dryer/Evaporator Unit DTEVTAB2

CT/DB - Original Submittal*a CT/DB - Permit Conditions”b
---------------------------------------------------------------------------- Spray
100% Load 70% Load 100X Load 70% Load Dryer/
---------------------------------------------------------------- Evaporator
Pol lutant Units 27°F 97°F 27°F 97°F 27°F 97°F 27°F 97°F Unit*c
articulate Matter (PM) Lbshr 41.4 3.7 35.2 30.2 18.0 18.0 18.0 18.0 0.021
TPY 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 0.092
litrogen Dioxide (NOZ) TPY 802.5 655.2 629.8 528.4 777.5 655.2 623.3 528.4 1.4
Carbon Monoxide (CC) Lb/hr 174.0 157.0 152.0 131.0 108.4 93.2 84.3 75.6 0.061

t As presented in the original PSD permit application., Emissions modeled were based on the highest emission rate from the GE
or Westinghouse gas turbines. Stack velocity and temperature based on GE design information. Short-term rates are based
on burning distillate oil in the gas turbine and natural gas in the duct burner. Annual emission rates are based on
burning distillate oil and natural gas for 300 and B,460 hours, respectively, in the gas turbine and natural gas for B,760
hours in the duct burner. .

All emissions and stack operating parameters based on the GE gas turbine since this unit has Been selected for the project.
Emissions based on design operating conditions and 8,760 hours of operation per year. Emission rates based on vendor’s
guarantee.
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Table 3. Summary of Plant Boundary and Near-Field Receptors Used DTEVTAB3
in the Modeling Analysis 4/27/93
Receptor Location Receptor Location
Direction Distance Direction Distance
(degrees) {meters) (degrees) (meters)
10 149 190 697100
20 125 200 71/100
30 1247150/200/250 210 847100
40 141/150/200/250 220 867100
50 140/7150/200/250 230 867100
40 1327150/200/250 240 837100
70 777100 250 807100
80 764100 260 74/100
90 76/100 270 747100
100 777100 280 727100
110 79/100 290 A9/100
120 857100 300 657100
130 94/100 310 39/100
140 84/100 320 517100
150 81/100 330 437100
160 777100 340 597100
170 69/100 350 100
180 697100 . 350 184
Note: For radial directions 30 to 60 degrees and 200 to 320 degrees, the first

distance represents the closest distance that the ISCSTZ model can
calculate a concentration (i.e., 3 building heights) due to the extent
of the building cavity region.



Table 4. Summary of Screening and Refined Air Modeling Impacts for the CT/DB and Spray DTEVTABSG
Dryer/Evaporator Unit 05703/93

Highest Corcentration

cr Cg/m?) significant
Operating Ambient = esss-vessssenmcmmceosa—-a-- Impact
Load Temperature Averaging CT/DB CT/DB + Level
{percent) (*F) Pollutant Period only*a SD/Evap“b (ig/m*)

SCREENING IMPACTS

100 27 PM 24-Hour 0.63 0.28 5
Annual 0.015 0.015 1

NO2 Annual 0.26 0.26 1

co 1-Hour 25.8 16.9 2000

8-Hour 6,38 3.97 500

100 97 PM 24-Hour 0.88 0.49 5
Annual 0.017 0.018 1

NO2 Annual 0.25 0.26 1

co 1-Hour 29.8 18.0 2000

8-Hour 10.5 5.61 500

70 27 PM 24-Hour 1.59 0.86 5
Annwal 0.020 0.021 1

NO2 Annual 0.29 0.29 1

co 1-Hour 34.3 19.3 2000

B-Hour 19.5 7.94 500

70 o7 PM 24-Hour 1.94 1.31 5
Annual 0.022 0.023 1

NO2 Annual 0.26 0.27 1

co 1-Hour 33.0 19.3 2000

8-Hour - 19.4 8.22 S00

REFINED IMPACTS

70 97 oM 24-Hour 2.12 1.3 5
Annwal 0.022 0.023 1
70 27 NO2 Annual 0.29 0.29 1
70 27/97 ¢ co 1-Hour 45.8 20.4 2000
8-Hour 20.8 12,2 500

“a As presented in the original PSD permit application. Emissions modeled were based on the highest
emission rate from the GE or Westinghouse gas turbines. Stack velocity and temperature based on
GE design information. Short-term rates sre based on burning distillate oil in the gas turbine
and natural gas in the duct burner. Annual emission rates are based on burning distillate oit and
natural gas for 300 and 8,460 hours, respectively, in the gas turbine and natural gas for 8,760
hours in the duct burner.

“b Based on GE gas turbine emission rates and the spray dryer/evaporator operating at design conditions
far 8,760 hours per year.

¢ For CT/DB only impacts, maximum concentrations were predicted for the 27°F case. For CT/DB and
spray dryer/evaporator total impacts, maximum concentrations were predicted for the 97°F case.




Table 5. S$Summary of Maximum Predicted PM and NO2 Concentrations Due to the CI/DB and Spray DTEVTABS

Dryer/Evaporator Unit at the Chassahowitzka NWA 04/27793
Highest Concentration NPS
cr Cug/m’) Recommended
Operating Ambient  sessesssscccsssoso-oo--ees significance
Load Temperature Averaging CT/DB CT/DB + Level
(percent) (*F) Pollutant Period only*a SO/Evap b (ug/m! )
100 27 PH 24 -Hour 0.046 0.020 0.33
, Annual 0.0008 0.00077 0.1
NO2 Annual 0.014 0.013 0.024
100 o7 PH 24-Hour 0.043 0.020 0.33
Annual 0.0008 0.0007% 0.1
ND2 Annual g.011 0.012 0.024
70 27 PM 24-Hour 0.041 0.021 0.33
Annual 0.0008 0.00083 0.1
. Ho2 Annual 0.011 0.on 0.024
70 97 PM 24-Hour 0.036 0.021 0.33
Annual 0.0008 0.00084 0.1
NOZ2 Anrwal 0.010 0.0099 0.024

~a As presented in the original PSD permit application. Emissions modeled were based on the highest
emission rate from the GE or Westinghouse gas turbines. Stack velacity and temperature based on
GE design information. Short-term rates are based on burning distillate oil in the gas turbine
and natural gas in the duct burner. Annual emission rates are based on burning distiltate oil and
natural gas for 300 and 8,450 hours, respectively, in the gas turbine and natural gas for 8,760
hours in the duct burner.

~b Based on GE gas turbine emission rates and the spray dryer/evaporator operating at design conditions
for 8,760 hours per year.
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ATTACHMENT 4

LETTER OF AUTHORIZATION




ijESTEC

"NG.'NEERING

DESTEC ENGINEERING, INC,

2500 CITYWEST BLVD., SUITE 1700
PO. BOX 4411

HOUSTON, TEXAS 77210-4411
(713) 974-8200

June 12, 1992

TO WHOM IT MAY CONCERN:
Subject: Letter of Authorization

Please be advised that Robert I. Taylor, Project Manager, is authorized to represent
Central Florida Power Limited Partnership in matters relating to necessary permits and
approvals required from federal, state, county, and local regulatory authorities in the
areas of air, water and land issues.

Sincerely,

Robert O. Rogers

President, Central Florida DGE Inc.
Managing General Partner of

Central Florida Power Limited Partnership
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ATTACHMENT 5

TIGER BAY COGENERATION FACILITY
FULL-SCALE PLOT PLAN




