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1.0 Executive Summary

With annual fuel costs of $130,000 for 25,800 square feet of floor space the Fisheries Industry
Technology Center is a very expensive building to operate. This report investigated both the
hydronic heating system, the process steam system and the laboratory ventilation systems to
identify ways to modify them and reduce operating costs. Six operating cost reduction options
were identified and analyzed. The two with estimated simple paybacks of less than 10 years are:

e Option 83: Replace the existing steam boiler with a new electric boiler with a design
capacity of 20 BHP at 60 PSI. Pravide with 10-1 turndown ration and locate it in the
Pilot Plant adjacent to the steaf D°N€ A vacuum condensate return

system will be provided to allow the sieam system to be on only when needed. The
; . ) N

imated cgstis 8263, 800 with-an estimated payhack time o
s Option H3: Convert the constant volume laboratory ventilation system to a variable
volume ventilation system capable of a 2.5:1 turndown ratio on the outside air quantity.
Remove two existing perchloric acid fume hoods and replace them with two standard

recommended | Iaboratory fume hoods. Replace three existing constant volume fume hoods with

next steps variable volume fume hoods, and replace AHU-2 fan motor and install VFD, Remove

EF-4 and EF-5 (perchloric acid fume hood exhaust fans).place EF-3 on each. Add
modulating dampers to laboratory exhaust air ducts. Modify laboratory supply air
system VAV box controls. Add differential controls to the 5 laboratory rooms.
Balance entire system. The estimated cost is $223,700 with an estimated payback time
of 9.4 years.

Option Simple Payback (Years) | Estimated Cost

S3 — Steam Boiler, Electric Point of Use | 7.9 $263,800

H3 — Lab Ventilation Conversion 194 $223,700

S1 — Steam Boiler, Oil Fired 12.3 $216,500

S2 — Steam Boiler, Electric in Boiler Room | 16.8 $252,800

H2 — Two Heating Boilets 21.3 $253,800

H1 — Three Heating Boilets 24.2 $288,250

20  Background

The University of Alaska Fisheries Industty Technology Center (FITC) in Kodiak, Alaska is a
25,800 square foot building of offices, classtooms and laboratories. The building was constructed
from 1989 to 1991 and has operated continuously since that time,

There are two boilet systems in the facility, The hydronic heating system has a 2,000 MBH
capacity. Its one boiler heats the building and domestic hot watet. The process steam system has a
1380 PPH capacity at 100 PSI steam pressure. Its one boiler provides process steam to the Pilot
Plant equipment. Originally, it also provided steam for the laboratoty equipment and to humidify
the building but those systems are disconnected. Both system boilers are oil-fired. Schematic
drawings of the two systems are in Appendix A.

Evaluation of the fuel oil use at the facility raised concerns that the boilers wete consuming much
more fuel than is required to meet the current building heating, service water heating, and process
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steam loads. In FYE 2009 and 2010 fuel costs were about $130,000; very high for a building in
Kodiak. See Appendix B — Historical Fuel Use Data.

This report is a detailed examination of the curtent building heating and process steam loads with
the intent of identifying ways to reduce fuel consumption primatily through modifications to the
existing boilers.

3.0 Fuel Options

The existing boilers use No.2 fuel oil. Other boiler fuel options in Kodiak include propane and
electricity. No.2 fuel oil costs $3.78 per gallon, Based on 138,500 Btu/gallon for No.2 fuel oil
and 91,370 Btu per gallon for propane, the $4.86 per gallon cost of propane is equivalent to
No.2 fuel oil priced at $7.35 per gallon. On a per Btu basis propane is almost twice the cost of
No.2 fuel oil. Even with increased operating efficiencies of 5% to 10%, switching to propane
will not reduce annual fuel costs. Accordingly, the use of propane-fired equipment is not
considered in this report.

The FITC pays an equivalent of $0.14 to $0.16 per KWH used, depending on the demand
charge. For this report, $0.17 per KWH is used for cost comparisons. Demand charges are
based on Kodiak Electric Association’s charge of $5.67 per KW over 50 KVA. Based on the
higher efficiencies of electric boilers operating at low loads, the use of electric boilers is
evaluated as part of this report.

4.0 Process Steam System Evaluation

The existing steam system was designed to provide a diversified load of 800 PPH of steam at
85 PSI and 2,000 PPH of steam at 15 PSL The existing boiler is sized at 1,380 PPH at 100
PSIG. Humidification steam and laboratory steam is no longer connected. Currently the steam
system serves only the Pilot Plant with an installed equipment start-up load of 840 PPH (25
BHP) at 60 PSI. The operational load is 20 BHP and the new boiler will be sized for this steam
demand.

The actual use of the steam system is limited to only a few weeks each year. The retort is used
about 80 hours a year and the steam kettle about 100 hours a year. Because steam systems
degrade quickly if not kept hot, the existing system burns 1.5 gallons of fuel oil per hour, 365
days a year, to stay warm. This is equivalent to 13,140 gallons per year at a current cost of
about $40,000. '

With the reduction in operating pressure from 85 PSIG to 50 PSIG, and the reduced size of the
system replacement of the existing, non-operating deaerator is not required. This eliminates
another constant steam load on the system, and reduces maintenance costs.

Options

e Option S1: Replace the existing steam boiler with a new oil-fired boiler with a design
capacity of 20 BHP at 60 PSI. Provide with a 3:1 turndown ratio, modulating burner
and adjustable pressure set point controller allowing the boiler to idle at 15 PSI. The
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pressure control will be manually adjusted to higher operating pressures when needed
in the Pilot Plant.

e Option S2: Replace the existing steam boiler with a new electric boiler with a design
capacity of 20 BHP at 60 PSL Provide with 10:1 turndown ratio and an adjustable
pressure set point controller allowing the boiler to idle at 15 PSI. The pressure control
will be manually adjusted to higher operating pressures when needed in the Pilot Plant.

s Option S3: Replace the existing steam boiler with a new electric boiler with a design
capacity of 20 BHP at 60 PSI. Provide with 10:1 turndown ration and locate it in the
Pilot Plant adjacent to the steam consuming appliances. A new condensate return
system will be provided to allow the steam system to be on only when needed.

¢ Option S4: Keep the existing steam boiler and replace the burner. Because the
existing boiler is a 40 BHP model, with a 3:1 turndown ratio it will have a 440 MBH
firing rate and inefficient short cycling will continue. Not recommended and payback
not analyzed.

5.0  Hydronic Heating System Evaluation

The existing hydronic heating boiler system includes one, 2,000 MBH oil-fired hydronic
boiler. Based on the design heating calculation included in Appendix C — Heat Loss
Calculations, the existing winter design heating load is 2,000 MBH. The existing boiler is
sufficient to meet the building heating load, but is oversized for average loads.

The heating load varies widely through the course of the year due to both seasonal climate
variations and the intermittent use of large ventilation systems requiring the heating of the
100% makeup air. The building conduction and occupant ventilation air tempering winter
design load is 667 MBH. The laboratory exhaust hood makeup air design heating load is 543
MBH and the Pilot Plant exhaust hood makeup air load is 790 MBH for a calculated total
design load of 2,002 MBH. The service water heating load is small and not included in the
analysis. The existing heating system seems adequately sized to meet the various heating
demands and there have not been reports of underperformance.

The existing hydronic heating boiler burner is a low-high-low fire design. Assuming a 3:1 turn
down, low fire output would be 670 MBH and for much of the year the boiler would short-
cycle-fire to meet the average demand of 250 MBH to 400 MBH. This results in very
iefficient operation due to the extensive pre- and post-purge of the burner during each firing
cycle.

Options:

e Option H1: Replace the existing boiler with three 700 MBH (20 BHP) boilers with
fully-modulating, 3:1 turndown ratio, fuel oil-fired burners.

e Option H2: Replace the existing boiler with two 1000 MBH (30 BHP) boilers with
fully-modulating, 3:1 turndown ratio, fuel oil-fired burners.

e Option H3: Convert the constant volume laboratory ventilation system to a variable
volume ventilation system capable of a 2.5:1 turndown ratio on the outside air quantity.
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Remove two existing perchloric acid fume hoods and replace them with two standard
laboratory fume hoods. Replace three existing constant volume fume hoods with
variable volume fume hoods, and replace AHU-2 fan motor and install VFD. Remove
EF-4 and EF-5 (perchloric acid fume hood exhaust fans).place EF-3 on each. Add
modulating dampers to laboratory exhaust air ducts. Modify laboratory supply air
system VAV box controls. Add differential controls to the 5 laboratory rooms.
Balance entire system.

e Option H4: Replace the existing boiler burner with a fully modulating oil-fired burner.
Since the existing boiler would still be rated at 60 HP (2,000 MBH output), and the
turndown available on No.2 fuel oil is a maximum of 4:1, short-cycling will still occur
due to the boiler’s lowest output of 500 MBH being well above the average heating
demand of 300 MBH. Not recommended and payback not analyzed.

7.0  Construction Cost Estimates and Payback Analyses
The costs of the Options and their simple paybacks are included in Appendix D. Costs are in

2010 dollars and include owner overhead and design fees. Simple paybacks are calculated by
dividing the cost for each option by the anticipated annual energy cost savings.

Option Simple Payback (Years) | Estimated Cost
S3 — Steam Boiler, Electric Point of Use | 7.9 $263,800
H3 — Lab Ventilation Conversion 9.4 $223,700
S1 — Steam Boiler, Qil Fired 12.3 $216,500
S2 — Steam Boiler, Electtic in Boiler Room | 16.8 $252,800
H2 - Two Heating Boilers 21.3 $253,800
H1 — Three Heating Boilers 24.2 $288,250

Product data sheets for the various options are included in Appendix E.

8.0  Recommendations

Based on the evaluated steam boiler system options, Option 83, installing an electric boiler in the
Pilot Plant adjacent to the steam appliances, has the quickest payback at 7.9 years. Its estimated
cost is $263,800.

For the hydtonic heating system, Option H3, converting the laboratory ventilation systems to
variable volume operation has the fastest payback at 9.4 yeass and an estimated cost of $223,700.
Option H2 is the heating system boiler conversion with the fastest payback at 21.3 yeats and an
estitmated cost of $253,800.

Options S3 and H3 have paybacks of less than 10 years and are recommended.
End of Report
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Kodiak FITC Fuel Oil Usage
date cumulative days |gaflons  |gal/iday unit cost |delivery cost | total inv
7/1/2006 2330 $ 224 $ 522479
71262006 25 2100; B4/ $ 251 $ 5,269.95
8/24/2006 29 1748 60§ 282 $ 4,934.60
9/19/2006 26 2450 94§ 232 $ 523418
10/16/2006 27 2660 99/ § 1.89 $ 5,020.53
10/20/2006 4 _ 0 $ 1.40
10/25/20068 5 0 $ 1.56
12/11/2006 ' 47 c $ 6.632.08
12/20/2008 g 2200 244 8 227 $ 495048
1/11/2007 22 -0 $ 353385
111/2007 0 2805 #DIVIOl |§ 221 $ 642005
1/29/2007 18 2700 150§ 188 | % 506709 | § 5,069.79
2/14/2007 18 1860 1168 197 | § 366041 |F 3671.27
272772007 13 2050 - 15B|$ 203 |§ 416642 ' $ 4,168.47
22007 13 3000 231§ 218 |% 652590 |3 6,528.90
3/26/2007 14 3353 240/ $ 209!% 700542 |% 7,008.78
4/9/2007 14 2680 191/8 230!% B6,176.06 |§ 6,178.74
5/2/2007 23 3570 155/8 237 |% 845305/ % 845662
51712007 15 2400 160/ § 226 |$ 543576 |$% 543816
5/30/2007 13 1280 98/ § 232 |% 297344 |3 297472 ‘
6/14/2007 15 915 61)$ 233,% 213598 | $ 2136.89 | §100,257.87 |[Total FYEQ7 expense
. ' 40,801 Total FYEQ7 gallons
date cumuliative days |gallons gal/day unit cost [delivery cost | total inv
7M1/2007 27 1200 44:§ 22518 270492 % 270612
B/8/2007 28 1989 - 7i|$ 253 (% 502223 1% 502421
8/23/2007 15 2097 140/ F 238186 499317 |§ 4,995.26
9/13/2007 21 1643 78/$ 238 |$ 3,803.77/% 390541
10/10/2007 27 2599 96|% 289 ' $ 7511.111$ 7,513.71
11/7/2007 28 3063 109 3.06]|% 9,36237|% 936543
11192007 12 1500 125/ 3.01|% 451080 | $ 451230
12/412007 15 1891 126!$ 2761% 5223138 5225.02
12/19/2007 30 2310 778 279,% 643682 | % 6439.13
1/16/2008] 28 3809 136|$ 265 %$1010880 S 10,110.61
1/31/2008 15 1940 129|§ 245§ 47563038 4,758.24
2/13/2008 13 2271 175/% 272 | $ 616894 | $§ 6,171.22
2/26/2008 13 1900 1461 % 3.07 | $ 582787 |8 582077
3/13/2008 16 2358 147/ § 328§ 773493 8% 773728
3/27/2008 ] 14 1992 142/ & 340 | § 677260 % 6,774.59
4/15/2008 19 2600 137|$ 371 | 8% 8B30.76 |5 964236
4/29/2008 14 1601 114|$ 375|% 601015|% 6,011.76
5/19/2008 20 2070 104|$ 400 |$ 827690 % 827897
6/17/2008 29 2150 7418 407 | § 875330 (% 875545 | $126,116.73 |Total FYEOS expense
- 44,197 |Totai FYEQS gallons







date cumulative days |gallons  |gal/day unit cost delivery cost | total inv
7/30/2008 43 2860 67/ 389 511,13598 | § 11,138.84
8/27/2008 28|, 1854 66| % 359§ 666271 |% 665456
10/7/2008 $ 6815.25
11/3/2008 $ 5777.37
11/17/2008 $ 7.760.57
11/24/2008 $ 6,956.57
12/24/2008 $ 6,555.01
12/24/2008 $10,156.58
1/20/2009 $10,419.45
2/3/2009 $ 5316.97
2/16/2008 $ 6,182.34
31372009 $ 5,869.22
3/23/2009 $ 8913.76
412712008 $ 4,996.50
4/24/2009 $ 9,196.76
512/2009 $ 6,685.77
6/1/2009 $ 4,957.33
6/9/2008 $ 4,621.50
6/30/2009 $ 4621.50 $125,257.65 |Total FYEO9 expenze
Unknown Total FYEOS gallons
date cumulative days |gallons  |gal/day | unit cost [delivery cost | total inv
7/1/2008 3087/ $ 318 % 9753.06
7/22/2009 1876 $ 318 § 5965.68
8/12/2009 1722 § 318 | % 5475.96
9/15/2009 2050 $ 343 % 703150
10/7/2009 2990 $ 343]$10,255.70
10/29/2008 3520 $ 343 $12,073.60
11/20/2008 2683 $ 3433 920269
12/2/2009 1382 $ 3438 474026
1/6/2010 2112 $ 3438 7.244.16
1/20/2010 1524 $ 343 % 5227.32
2/3/2010 1514 $ 3438 5193.02
2/23/2010 2213 $ 343|% 759058
317/2010 2560 $ 3465 8857.60
4/7/2010 2914 $ 346 $10,082.44
4/28/2010 2634 $ 378|% 995652
5/18/2010 2429 $ 378:% 918162
6/9/2010 2018 378 | $ 7.628.04 $135,450.76 Total FYE10 expensg)
38,208 | Total FYE10 gallons
date cumulative days |gallons _ |galfday | unit cost |delivery cost | total inv
6/30/2010 1639 § 3788 619542
7126/2010 2696 $ 378 |%$10,190.88
8/5/2010 341 $ 381.% 120921
8/17/2010 1042 $ 378|% 393876
8/31/2010 1248 $ 3788 471744
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"Chvac - Full Gommercial HVAC Loads Calcuiation Program
Bell Design Group, LLC '

{0

Elite Software Development; Inc,
UAF Kodiak Fisheries Boller |

| Fairbanks, AK 99709 Page 2
| Building Envelope Report |
{ Envelope Report Using Summer U-Factors ‘, ]
Material Gross Glass Net -U- Area x Average
Types Area Area. Area Factor U-Factor U-Factor
Roof 1 112080 0.0 11,298.0 0.039 438.362 0.039
Tot. Roof 11,288.0 0.0 11,288.0 N/A 438.362 0.039
Wall 1 10,864.0° 1,417.0 9,447.0 0.053 437.857 0.053
Wall . 2 3,142.0 0.0 3,142.0 0.044 137.305 0.044
Wall 3 5,003.2 0.0 5,003.2 0.057 285.182 0.057
- Wall 4 317.0 0.0 317.0 0.330 104.610 0.330
Wall 5 210.0 0.0 210.0 1.000 210.000 1,000
Tot.Wall 19,536.2 1.417.0 18,119.2 N/A. 1,234,955 0.068
Glass 1 1,417.0 N/A 1.417.0 0.560 793.520 0.560
Tot.Glass 1417.0 N/A 1,417.0 N/A 793.520 0.560
Totals 30,834.2 2,466.837 0.080
Wali Wall Glass Wall Net Wall Avg Glass Avg Glass Avg
Direction Area Area Area U-Factor _U-Factor Shd.Coef
N 39252 210.0 3,715.2 0.055 0.560 0.950
NE 2,360.4 120.0 2,240.4 0.053 0.560 0,950
E 2,128.0 105.0 2,023.0 0.056 0.560 0.950
SE 773.0 0.0 773.0 0.081 0.000 0.000
S 4,392.2 885.0 3,507.2 0.054 0.560 0.950
sSW 2,771.8 85.0 2,686.8 0.053 0.560 0.950
W 272.0 0.0 272.0 0.048 0.000 0.000
NW 2,913.6 12.0 2,901.8 0.140 0.550 0.950
Totals 19,536.2 1,417.0 18,119.2 0.068 0.560 0.950

D:\Elite Software\Chvacw\Projects\17101 - Kodiak Hoiler Heat Load CHV

Thursday, September 30, 2010, 12:30 AM



l Chvac Full Ccammercial HVAG Loads Calculation Program m Elite Software Development, Inc.
Beil Design Group, LLC . UAF Kodiak Fisherigs Boiler
| Fairbanks, AK_99709 Page 3
| Building Summary Loads |
Bidg Load - Area Sen %Tot Lat Sen Net %Net
Descriptions Quan Loss Loss Gain Gain Gain Gain
Roof 11,298 38,165 18.51 G 0 0 .00
Wall 18,119 101,884 52.16 0 g 0 0.00
Glass . 1.417 57,282 29.33 0 0 G 0.00
Floor Slab 0 0 0.60 0 0 0 0.0
Skin Loads 185,331 100.00 0 0 0 0.00
Lighting 38,748 0 30.00 J 0 0 0.00
Edquipment 25,832 0 0.00 0 0 0 0.00
Pecgple ' 0 0 0.00 0 0 ] ‘0.00
Partition 0 g 0.00 0 0 g 0.0c
Cool Pret, 0 0 0.00 0 0 0 0.00
Heat. Pret. 0 v} 0.00 0 0 0 0.00
Ceol. Vent. 0 0 0.00 ¢ 0 0 0.00
Heat. Vent, 0 0 0.00 0 0 g ¢.00
Cool.. Infil. 0 0 G.00 0 0 0 0.00
Heat. Infil, 0 Q 0.00 o ¢ 0 0.00
Draw-Thry Fan 0 0 0.00 0 0 0 0.00
Blow-Thru Fan 0 i 2.00 0 0 0 0.00
Reserva Cap, 0 0 0.00 0 0 0 0.00
Reheat Cap. 0 8] .00 0] 0 0 0.00
Supply Duct 0 0 0.00 0 0 0 .00
Return Duct 0 0 0.00 0 0 0 0.00
Misc. Supply -0 0 0.00 ¢ 0 0 0.co
Misc. Return 0 0 0.00 ¢ 0 0 0.00
Building Totals ‘ 105,331 100.00 0 Q 0 0.00
Building Sen %Tot Lat Sen Net - %Net
Summary Loss Loss "~ Gain Gain Gain Gain
Ventilation 0 0.00 0 Q i) 0.00
fifiitration 0 0.00 0 ] 0 .00
Pretreated Air 0 .00 0 0 0 0.00
Zone Loads 195,331 100.00 0 0 0 0.00
Plenum Loads 0 0.00 0 0 Q 0.00
Fan & Duct Loads ¥ 0.00 0 0 g 0.00
Building Totals 195,331 100.00 0 i 0 0.00

| Check Figures

Total Building Supply Air (based on a 20° TD): 9,067 CFM

Total Building Vent. Air {0.00% of Supply): 0 CFM

Tota! Conditioned Air Space: 25,832 Sq.it

Supply Afr Per Unit Area: ' . 0.3510 CFM/Sq.ft

Area Per Cooling Capacity: 0.8 Sa.f¥Ton

Caoling Capacity Per Area: 0.0000 Tons/Sq.ft

Heating Capacity Per Area: 7.56 Btuh/Sq.ft

Total Heating Required With Outside Air; 195,331 Btuh

Total Cooling Reguired With Cutside Air: 0.00 Tons,

L

D:\Elite Software\Chvacw\Projectsi17101 - Kodiak Boiler Heat Load.CHV : Thursday, September 30, 2010, 12:30 AM




fchvée = Full ICommercla,l_HVAc Loads Calculation Program " . ) Elite Softwars Development, inc. |
Bell Design Group; LLC m UAF Kodiak Fisheries Boiler
Fa_‘l'rbanks, AK 99709 o Page 4
|Air Handler #1 - AHU 1 - Summary Loads .. Bl
Zn  Description Area  Htgloss SenGain  Lat.Gain  Htg.OA.  Clg.O.A.
No  Zone Peak Time - People  Hig.CFM  Clg.CFM S.Exh Req.CFM  Req.CFM
Volume CFM/Sqgft CFM/Sqit W.Exh Act.CFM Act.CFM.

1 FF East ' 256 - 5882 0 0 None None
- 0 273 0 0 0 0

) 2,304 1.07 0.00 0 0 0

2 FF Middle 6,250 16,805 0 0 None None
- 0 780 0 0 0 0

56,250 012 0.00. 0 a. 0

3 FF South 900 18,076 0 o Noneg None
- ‘ 0 886 0 0 0 0

8,100 0.98 0.00 o 0 0

4 FF West 5,848 14,658 ¢ 0 None None
- a 680 0 0 0 0

52,632 0.12 0.00 0 0 ]

5 FF Southwest 480 7,038 ‘ 0 0 None None
- 0 327 g ] G 0

4,320 0.68 0.00 4] 0 0

5 SF East 6,250 73,759 0 0 None None
- 0 3,424 ] 0 0 G

56,250 0.55 Q.00 0 a 0

7 SF Wast 5,848 58,113 0 i None None
- G 2,698 0 G 0 b

70,176 0.48 .00 0 Q 0

Zone Peak Totals; 25,832 195,331 0 0
Total Zones: 7 0 8,067 0 G 0 0
Unique Zones: 7 25G,032 0.35 0.00 0 4] 0
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!—C_:hvae - Full Commercial HVAG Loads Calculaﬂon Program ) Elite Software Davelopment, Inc.
Bell Design' Group, LLC . m UAF Kodiak Fisheries Boller:
Fairbanks, AK_98709° : ‘ Page §
[Air Handler #1 - AHU 1- Total Laad Summary
Air Handler Description: AHU 1 Constant Voluma - Proportion
Supply Air Fan: Draw-Thru with program estimated horsepower of 6.00 HP
Fan Input: 0% motor and fan efficiency with 0 in. water across the fan
QOutdoor Conditions; 0° DB (System is Heating Only)
Indoor Conditions: 75° DB
Winter: Exhaust controls outside air,
Zone Space sensible loss: 185,331 Bluh
Infiltration sensible loss: o 0 Btuh 0 CFM
- Qutside Air sensible loss:- 0 ‘Btuh 0 CFM
Supply. Duct sensible loss: 0 Btuh . . .
Return Duct sensible oss: 0 Biuh
Return Plenum sensible loss: 0 Btuh
Total System sensible loss: ‘ 185,331 Btuh
Heating Supply Air: 195,331 1(.997 X 1.08 X 20) = 9.067 CFM
Winter Vent Outside Air (0.0% of supply) = 0 CFM
Zone space sensible gain: . 0 Btuh
Infiltration sensible gain: 0 Btuh
Draw-thnt fan sensible gain: 0 Btuh
Supply duct sensible galn: 0 Btuh
Reserve sensible gain: 0 Btuh.
Total sensible gain on. supply side of coil: 0 Btuh
_ Cooling Suppiy Air: 07(.997 X 1.1 X 0} = 0 CFM
Summer Vent Outside Air (0.0% of supply} = 0 CFM
Return duct sansible gain: 0 Btuh
Return plenum sensible gain: 0 Btuh
Outside air sensible gain: 0 Biuh Q0 CFM
Blow-thru fan sensible gain: 0 Btuh
Total sensible gain on return side of coil: ' 0 Btuh
Total sensible gain on air handling system: 0 Btuh
Zone space latent gain; 0 Btuh
- Infiltration latent gain: 0 Btuh
Qutside air latent gain: 0 Btuh
Total latent gain on air handiing system: 0 Btuh
Total system sensible and iatent gam 0 Bluh
| Check Figures |
Total Air Handler Stipply Air (based on a 20° TD): 9,067 CFM '
Total Air Handler Vent. Air (0.00% of Supply): 0 CFM
Total Conditioned Air Space: 25,832 Saq.ft
Supply Air Per Unit Area: . ‘ . 0.3510 CFM/Sq.ft
Area Per Cooling Capacity: 0.0 Sq.fTon
Cooling Capacity Per Area: : 0.0000 Tons/Sq.ft
Heating Capacity Per Area: 7.56 Btuh/Sg.ft
Total Heating Required With Qutside Air 195,331 Btuh
Total Cooling Required With Qutside Air; 0.060 Tons
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Chvac - Full Commercial HVAC Loads Ca!culalion Program Elite Software Developmaent, ne.
Bell Design Group, LLC ‘ m UAF Kodiak Fisheries Boiler
Fairbanks, AK 99709 Page 6
| Zone Detailed Loads (At Zone Peak Times) N
Load Unit -SC- CLTD U.Fac Sen. Lat. ~  Htg. Htg.
Description Quan CFAC SHGF -CLF- Gain Gain Mult. Loss
| Zone 1-FF East, Air Handler 1 (AHU 1), Group 0, 32.0 x 8.0, Construction Type: 1 (Light) ]
Roof-1-1-Susp.C-L 128 0.50 2313 0.039 0 2.910 372
Roof-2-1-Susp.C-L 128 0.50 -31.3 -0.039 0 2.610 372
Wail-1-0-G-M 48 0.83 -29.4 0.053 0 3.953 180
Wall-2-90-G-M - 288 0.83 -32.7 0.063 0 3.953 1,138
Wall-3-0-C-M 24 . 0.83 -35.2 0.044 0 3.278 79
Wall-4-180-G-M 72 0.83 -17.4 0.053 0 3.953 285
- Wall-5-180-C-M 7 64 0.83 -13.2 0.044 0 3.278 210
Wall-6-90-C-M 256 0.83 -23.6 0.044 0 3.278 839
Wall-7-0-G-M 50 0.83 -29.4 0.057 0 4.275 215
Wall-8-90-G-M ' 335 0.83 -32.7 0.057 0 4.275 1,431
Wall-9-180-G-M 50 0.83 -17.4 0.057 0 4.275 215
Sub-total ' 0 0 5,347
Safety factors: +0% +0% +10%
Total wf safety factars; 0 0 5,882
| Zone 2-FF Middle, Air Handier 1 (AHU 1), Group 0, 125.0 x 50.0, Construction Type: 1 (Light) ]
Wall-1-0-G-M 1,044 0.83 -29.4 0.053 0 3.953 4,128
Wall-2-0-C-M 928 0.83 352 0.044 0 3.278 3,042
Wall-3-180-G-M 381 0.83 174 0.053 0 3.953 1,506
Wall-4-180-C-M 392 0.83 -13.2 0.044 0 3.278 1,285
Wall-5-90-G-M 129 0.83 -32.7 0.053 0 3.953 510
Wall-6-90-C-M 128 0.83 -236 0.044 0 3.278 420
Wall-7-270-G-M s 0.83 -8.6 0.053 0 3.953 142
Wall-8-270-C-M 32 0.83 -24 4 0.044 0 3.278 105
Wall-9-90-G-M 21 0.83 -32.7 0.330 0 24.750 520
Wall-10-180-G-M 35 0.83 -17.4 0.330 0 24.750 866
Gls-907-1-90-Tran 15.0 1.000 -34 0.560 0 36.750 551
0%S-0-NS-Solar 16.0 0.950 173 0.150 0
Gls-180°-1-80-Tran 60.0 1.000 -34 0.560 0 36.750 2,205
0%S-0-NS-Solar 60.0 0.950 247 0.280 0
Sub-total 0 9 45977
- Safely factors: +0% +0% +10%
Total w/ safety factors: 0 ¢ 16,805
| Zone 3-FF South, Air Handler 1 (AHU 1), Group 0, 75.0 x 12.0, Construction Type: 1 (Light) 1
Roof-1-1-Susp.C-L 900 0.50 -31.3 0.039 0 2.910 2.619
Wall-1-180-G-M 390 0.83 -17.4 0.053 0 3.983 1,541
Wali-2-180-C-M 600 0.83 -13.2 0.044 0 3.278 1,957
Wal-3-270-G-M 108 0.83 -85 0.053 0 3.953 427
Wall-4-270-C-M 95 0.83 -24.4 0.044 0 3.278 315
Gls-180°-1-90-Tran 285.0 1.000 -34 0.560 0 36.750 10,474
0%S-0-NS-Solar 285.0 0.950 242 0.280 0
Sub-total W 0 17.342
Safety factors: H1% +0% +10%
Total wf safety factors; G 0 19,076
_
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rzhvac Full Commerclal HVAC Loads Caiculation Program - Elite Software Development, inc.
Bell Design Group, LLC ‘ il’] : UAF Kediak Fisherigs Boiler
Faitbanks, AK 59709 " Page 7

IZOne Detailed l.oads (At Zone Peak Tfmes) (cont'd) , ]

[Load. Unit -SC- CLTD UFac Sen. Lat. Htg. Hig.
Description Quan CFAC SHGF  -CLF- Gain Gain _ Mult. Loss
| Zone 4-FF West, Air Handier 1 (AHU 1), Group 0, 86.0 x 68.0, Construction Type: 1 (nght) ' |
Wall-1-NE-G-M 540 0.83 -35.2 0.053 0 3.953 2,134
Wall-2-NE-C-M : 234 0.83 -31.1 0.044 0 3.278 767
Wall-3-NW-G-M 600 0.83 -16.1 0.053 0 3.953 2,372
Wall-4-NW-C-M 136 0.83 318 0.044 0 . 3278 448
Wall-5-8W-G-M 414 0.83 -10.3 0.053 0 3.953 1,836
Wall-8-SW-C-M 92 0.83 -16.9 0.044 0 3.278 302
Wall-7-SE-G-M 144 - 0.83 252 0.053 0 3.953 569
Wall-8-SE-C-M 32 0.83 = -16.9 0.044 0 3.278 108
Wall-9-NW-G-M 63 0.83 -16.1 0.330 0 24.750 1,559
Wall-10-NW-G-M 121 0.83 -18.1 0.330 0 24.750 2,995
Gls-NW-1-90-Tran 12.0 -1.000 -34 0.560 0 36.750 441

0%S3-0-NS-Salar 12.0 0.950 56 0.420 0
Sub-total 0 a 13,325
Safety factors: +0% +0% +10%
Total wi/ safety factors: 0 0 14,658
| Zone 5-FF Southwest, Air Handler 1 (AHU 1), Group 0, 40.0 x 12.0, Construction Type: 1 (Light) ]
Roof-1-1-Susp.C-L 480 0.50 -31.3 0.039 0 2.910 1,397
Wall-1-SE-G-M 108 0.83 252 0.053 0 3.953 427
Wall-2-SE-C-M 24 0.83 -16.9 0.044 0 3.278 79
Wall-3-SE-G-M 90 0.83 -25.2 0.057 0 4.275 385
Wal-4-SE-G-M 21 0.83 -25.2 0.330 0 24.750 520
Wall-5-SW-G-M 360 0.83 -10.3 0.053 0 3.953 1,423
Wall-6-SW-C-M 80 0.83 -16.9 0.044 0 3.278 262
Wall-7-SW-G-M 252 0.83 -10.3 0.057 0 4,275 1,077
Wall-8-NW-G-M 108 0.83 -16.1 0.053 0 3.953 427
Wall-9-NW-C-M 24 0.83 -31.9 0.044 0 3.278 75
Wall-10-NW-G-M 78 0.83 -16.1 0.057 0 4.275 323
Sub-total a o 5,398
Safety factors: +0% +0% +10%
Total w/ safety factors: 0 0 7.038
[Zone 6-SF East, Air Handler 1 (AHU 1) Group 0, 125.0 x 50.0, Constructlon Type 1 {Light} |
Roof-1-1-Susp.C-L 3,050 0.50 7 -313 7 0.039 o 2.910 8,875
Roof-2-1-Susp.C-L. 3,300 ¢.50 -31.3 0.039 0 2.910 9,603
wall-1-N-G-M 834 0.83 25.4 0.053 0 3.953 3,296
Wail-2-N-G-M 731 0.83 -29.4 0.057 0 4.275 3.124
wall-3-E-G-M 310 0.83 -32.7 0.053 0 3.853 1225
Wall-4-E-G-M -~ 556 0.83 -32.7 0.057 0 4,275 2.378
Wall-3-S-G-M 666 0.83 174 0.053 0 3.953 2532
Wal-6-5-G-M : 857 0.83 -17.4 0.057 0 4.275 3,863
Wall-7-N-G-M 56 0.83 -29.4 0.330 0 24.750 1,386
Gis-N-1-90-Tran 210.0 1.000 -34 0.560 0 36.750 7.718
0%8S-0-NS-Sofar 210.0 0.950 20 0.810 0
Gls-E-1-90-Tran 90.0 1.000 -34 0.560 0 36.750 3.308
0%5-0-NS-Sotar 90.0 0.950 173 0.150 0
Glg-3-1-90-Tran ©420.0 1.000 -34 0.560 a 38750 15435
0%8-0-NS-Solar 420.0 0.950 242 0.280 0 '
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Chvac Fuli Commercial HVAC Loads Caiculation Program Elite Scftware Developmerit,'iné.
Bell Design Group, LLC _ m UAF Kodiak Fisheries Boiler

Fairbanks, AK 98709 Page 8

| Zone Detailed Loads (At Zone Peak Times) (cont'd)

Load Unit -8C- CLTD U.Fac Sen. Lat. Htg. Htg.
Description Quan CFAC SHGF  -CLF- Gain Gain Mult. Loss
Gls-5-1-80-Tren 120.0 1.000 34 0.560 0 36.750 4370

0%S-0-NS-Solar 120.0 0.950 242 0.280 )
Sub-total 0 0 67,053
, +0% +0% +10%

Safety faciors:

Total w/ safety factors: 0 0

[Zone 7-SF West, Air Handler 1 (AHU 1), Group 0, 86.0 x 68 0, Construction Type: 1 (Ltght) ’ |

Roof-1-1-Susp.C-L 1,620 0.50 -31.3 0.039 0 2.910 4,714
Roof-2-1-Susp.C-L 1,692 0.50 -31.3 0.039 0 2.910 4,924
Wall-1-NE-G-M 912 0.83 -36.2 0.053 0 3.853 3,605
Wall-2-NE-G-M 554 0.83 -35.2 0.057 ] 4275 2,370
Wall-3-SE-G-M 192 0.83 -25.2 0.053 0 3.953 759
Wall-4-SE-G-M 162 0.83 -25.2 0.057 ¢ 4.275 693 -
Wall-5-SW-G-M 947 0.83 -10:3 0.053 0 3.953 3,743
Wah-8-SW-G-M ' 542 0.83 -10.3 0.057 0 4.275 2,316
Wall-7-NW-G-M 816 0.83 -16.1 0.053 0 3.953 3,225
Wall-8-NW-G-M 748 0.83 ©-16.1 0.057 0 4.275 3,198
Wall-9-NW-G-L 210 0.65 -22.1 1.000 0 75.000 15,750
Gls-NE-1-80-Tran 120.0 1.000 -34 0.560 0 35.750 4,410
0%S-0-NS-Salar 120.0 0.950 56 0.1580 0
Gls-8W-1-90-Tran 45.0 1.000 -34 0.560 0. 35.750 1.654
0%S-0-NS-Solar 45,0 0.950 234 0.430 0
Gls-5W-1-20-Tran . 40.0 1.000 -34 0.560 a 36.750 1,470
0%S-0-NS-Solar 40.0 0.950 234 0.430 0
Sub-total ) : 0 8] 52,830
Safety factors: +0% +0% +10%
Total w/ safety factors: . ¢ 0 58,113
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Kodiak FITC Boiler Conversion Analysis
Kodiak, Alaska

Appendix D - Constructlon Costs and
Payback Calculations
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Kodlak FITC Bmler Convers:on AnaIyS|s
Kodiak, Alaska

* Appendix E - Product Data Sheets



g

FulLTon BLECTR Bollee

Specificalions
Model ¥B.I 012 {015 (D18 (024 | 030 | 036 | 056 | 075 | 100 | 150 § 2000. 300 |: 500 | 750 | 1000
¢ 7’) Number of Elements 1jr 1322 )2 {23 |4a|6 |4]a|7|1w0]is
N Gulput. 1000BTU/HR | 41 [ 51 |61 [ 82 | 102 [ 123 [ 170 | 256 | 341 | 612 | 683 | 1025 | 1708 | 2561 | 3416
I000KCAL/HR | 10013 |15 | 21 | 26 | 31 43 | 64 | 86 | 129 1172 | 258 {430 | 645 | 86D
Steam Quiput** LB/HR| 40 1 60 (60 | 81 | 101 | 121 | 169 | 252 | 336 | 505 | 6724|1011 | 1684|2526 | 3365
KG/HR] 18 | 23 |27 |37 | 46 | 55 | 77 | 115 | 153 | 230 | 306 | 460 | 765.|1148 | 1530
Approx. Shipping Weight LB 420 (420 {420 |440 | 450 | 450 | 580 | 850 | 970 | 1225 [1380] 1440 | 1850 | 2180 | 2300
KG| 191{191 |191 1200 [ 204 | 204 { 263 | 386 | 440 | 556 | 423 | 655 | 839 | 977 | 1043
Water Capacity GALIONS| 7 |72 17 { 7 | 7 7 13 1 30 |39 | 50 | 70 | 115 | 195 | 270 | 360
LITERS | 26 {26 | 26 | 26 | 26 | 26 | 49 | 148 {148 | 189 {200 | 435 | 738 {1022 | 1362
Boller Connection Sizes :
Steam Outlet 15 P8I IN| 76|75 (75 |78 (75 | 758 | 1 1515 2 {a]| 3 4 | a é
MM} 19119 |19 |19 | 19 | 19 | 25 | 38 .| 38 | 51 [ 76| 76 | 100 | 100 | 180
Steam Qutlst 16-300 PSE IN|7sj 95 |95 |95 |75 ) 75 { 95 | 1 1 J1a5|15)| 2 3 3 3
MM| 1919 119 |19 {19 | 19 | 19 | 25 | 25 | 32 {38 |51 | 76 | 76 | 7s
Feedwater Inlet IN| 75|75 {75 1795 | 75795 [ 795 ] 1 1 1 1 1 1 1 {125
: MM 19|19 |19 |19 119 |19 | 19 | 25 | 25 | 25 25 ! 25 | 25 | 25 | 32
Blowdown Outlet N[ 1| |1 |t 1 1 1 1 1 1 {125/125{15 ] 16| 2
MM 25125 |25 |25 )25 | 256 | 25 | 25 | 25 | 25 [ 32| a2z | 38 | 38 | 51
Water Col. Blowdown Outlet IN| NA|NA [NA [NA [NA [ NA [ NA | Na | NA | M2 |NA| 75 | 75 | 75 | 75
MM} - - |- = | = - - - - - | -t1t1w|l19)]19| 19
Sight Glass Blowdown Outlet IN| 25|25 |26 (25 | 25 | 25 | 25 | 25 | 26 | 28 | 95 | =25 | 25 | 25 1 25
‘ MM| 614 16 |6 & & & 6 | & 6 | 6 6 6 6
Safety Valve 15 PSI DN 75|75 (95 |95 {75 | 95 1 1 1 (125|150 15 |18 2 | 25
MM| 1919 19 (19 | 19| 19 | 25 | 25 | 25 | 32 | as | as | 38 { 51 | &4
‘Safety Valve 16-300 PSI INf sols0 (5050 |50 )50 (795] 75697 75 1 1 |128] 18| 2
@ - N MM| 13113 {13 |13} 13 {13 | 19 | 190 | 19 | 19 i 25| 25 | 32 | 38 | s
‘ Electrical Power Requirements (in Amps)
208V 3 Phase 34|42 |50 167 | 84 (100 | 130 | 208 | 278 | 416 [ 556 832 | * * *
230V 1 Phase 5265 |78 | - | - - - - - - - - - - -
230V 3 Phase 30135 {46 {60 | 76 | 92 | 126 | 188 | 252 {378 | 512 756 | * * *
460V 3Phase ' 15|19 |23 [30 | a8 | 46 63 1 94 | 126 | 180 | 256 | 378 | 630 | 941 | 1260
575V 3 Phase : 13116 |18 |24 [ 30 | 36 | 50 | 76 | 101 [ 150 [201( 301 | 502 | 756 | 1004

Dimensions are approximate. We reserve the right to change specifications,
Voltage applisd higher them above ratings will result in higher amp drows,

Probe liquid level control is stemdard on: all units.
Optional Wter Level Controls

Waits 142-5

McDonnell iiller 53-2

McDonnell Miller 157 - 157M

Notes:

—Indicates not available.

* Indicates voltages available at special request.

**Steam outpul ratings, at 180°F (82°C) feedweiter temperaiure,(0 PSIG).

Standard Electrical
Control Panel Components
W Low Water Relery
B Waier Level Relay
B High Limit Pressure Control Switch w/manual reset
B Operating Pressure Control Element Contactor(s) Switch
B Pump Starter {1 phese)
;4 M PowerSwilch
(5\) B Power Lamp
M Element Energized Lamp
W CSD-1 Low Water Relay With Manual Reset (75 kW-1 000KW)
Modeis FB-L 100 to FBL 1000 include a step sequencer.




Dimensions

Modoel PB-L 012 1015] 018|024 | 030 1 036 | 050 075 {100 | 150 § 200§ 300 | 500 | 750 J1000
Unit Sixe: xw| 12 i5 18 | 24 30 36 1 B0 | 78 | 100 3 150 300 } 500 | 750 ;1000
HP| 12 | 151 18| 24 |30 | 36| 80| 75| 10| 15 | 20 | 30 { 60 | 75 | 100
Haight ' ‘ ' ..
{A) Boller Overall IN| 24 | 24 24 | 24 24 24 | 55 | 85 | 58 55 55 | 75 75 175 75 - N
MM/ 610 | 610 | 610 | 610 | 610 | 610 {1307 |1397 {1397 11397 | 1397 [1905 ['1905 {1905 [1905 . ( '
(B} Boller w/Piping INg 30 | 30 30 | 30 | 30 | 30 [ 65 | 65 | 65 | 65 71 | 80 { 80 | 80 | 80
MM| 762 [ 762 | 762 | 762 | 762 | 762 {16561 |1651 {1651 |1651 | 1803 |2032 {2032 [2032 {2032
(C) Feedwater Intet IN| 8 -] 8 8 8 ] 16 16 | 16 16 16 | 24 | 24 | 24 24
MM| 203 1203 | 203 | 203 | 203 | 203 | 406 | 406 | 406 [ 406 | 406 | 610 | 610 !610 [ 610
(D) Blowdown Quilet IN} 4 4 4.1 4 4 4 ] & & -] [-] 65 | 65 |65 | &5
] MM 102 102 | 102 102 | 102 [ 102 | 152 | 152|182 {152 | 162 [ 165 {165 {165 | 165
(¥} Electric Control Box IN[ 205205 |205{20.5 205 | 205] 80 [ 650. | 50 50 48 | 64 | 64 1 64 64
MM)| 521 | 521 | 521 | 621 | 521 521 {1270 [1270 {1270 l1270 |121¢ [1626 | 16261626 |1626
{F) Hand Hole IN) 11 11 11 | 11 11 11 1 38 | 38 |38 | 38 38 [ 55 | 55 | 55 55
- MM 279 (279 | 279 | 279 | 279 | 279 1965 | 965 | 945 | 965 | 965 (1397 13971397 11397
Width & Depth
(@) Boiler Only IN| 20 | 20 |20 20 | 20 20 | 17 124 |24 28 32 | 36 44 | 50 63
MM} 508 | 508 (508 | 508 | 508 | 508 {432 | 610 | 610 | 711 { 813 | 914 [1118]1270 11400
(B) Overall Depth Electric N} 30 130 |30 | 30| 30 30 | 35 135 i35 39 | 46 | 46 | 56 | 62 83
Pansl to Blowdown MM | 762 | 762 762 | 762 [ 762 | 762 1899 1899 {800 {991 |11efl1168 |1442]1575 12108
{I) Electric Panel Width | 14 114 |14 14 | 14 14 | 17 117 1 32 32 | 40 } 52 64 1 64 164
MM| 3561366 (3566 ] 356|356 | 356 | 432 1432 1813 §813 1101611321 1162611626 {1626
{J) Boiler Width Overall IN| 33 133 {33 33 | 33 33 | 35 | 42 42 46 52 | 56 64 1 72 21
MM 838 | 838 (838 | 8381 838 | 838 | 889 11067 |1047 [1168 (1321|1422 |1625{1829 | 2311
‘Minimum Clearances )
{K) Horlzontal INj 14 [ 14 114 ] 14 [ 14 {14 ] - | ~ | = - | - - - ] - -
to remove elements MM | 356 | 356 1356 | 356 | 356 | 356 % — - - - -~ - - - -
(L) Floor to Ceiling m{ - - - - - - 95 | 96 | 95 95 1 95 1139 | 139 1139 | 139
to remove elements MM - - - - - - 12413 12413 [2413 [2413 {241% (3531 ] 353113531 13531
{M) Front of Boiler IN| 24 | 24 | 24 24 24 24 ] 24 |32 | 32 32 134 | 34 | 36 | 36 36
MM | 610 ] 610 1410 | 610 | 610 | 610 | 610 [ 813 [813 | 813 | 864 | 864 914 [914 | 914
(M) Sides & Rear of Boiler N 12 | 12 §12 12 12 12 | 12 12 | 12 12 j24 1 24 24 | 24 24 st
MM | 305 | 305 ;305 | 305 [ 305 | 305 {305 | 305 | 305 | 305 {610 | 610 ] 610 | 610 | 610 (/r

Dimensions ars approximate. We ressrve the right to charige specifications.
=Indicates not avallable.
Panel Box size may change depending on volicge.

Models FB-L 012-036 - - Models FB-L 050-1000
12 t0 36 kW (1.2 to 3.6 BHP) 50 kW to 1000 kW (5-100 BHP)

BULLETIN FBE
1LAIB75
©-89/8M PP

380380
PRINTED IN USA




ZALT N BlLECTRiL BoilLER
Specifications

Mode} FB-L 012 {015 018 {0249 | 030 | 035 | 030 | 075 | 100 750 | 1000
Nurber of Elements 1 1 1 2 2 2 ] 3 4 10 14
Quiput. 1000 BTU/HR | 41 | 61 |61 |82 |102 | 123 | 171 | 256 | 341 | 512 | 683 | 1025 | 1708 | 2561 3416
1000 KCAL/HR | 10 113 15 | 21 | 26 | 31 43 | 54 | 86 | 120 (172 258 | 430 | 645 | 860
Steam Cutput* LB/HR| 40 |50 [ 60 | 81 | 101 | 121 | 169 | 252 | 336 | 505 | 674 | 1011 | 1664 2526 | 3368
KG/HR| 18 [23 |27 {37 | 46 | 656 | 77 | 115 | 153 | 230 | 304 | 460 | 785 {1148 1530
Approx. Shipping Weight LB | 420420 {420 [440 | 450 | 450 | 580 | 8s0 | 970 | 1225 [1380( 1440 | 1850|2150 2300
KG| 191|191 191 {200 | 204 [ 204 | 263 | 386 | 440 | 556 | 623 | 655 | 839 | 977 1043
Water Capacity GALONS! 7 |7 (7 | 2 | 7 7 13 | 32 [ 39 ] 50 179|115 | 195 | 270 | 360
' LITERS| 26 /26 |26 | 26 | 26 | 26 | 49 | 148 | 148 | 180. 299 | 435 | 738 {1022 | 1362
Boller Connection Sizes : ‘
Steam Outlet 15 PSI N|(78| 75 js |95 {98 | 75 1 {15i15] 2 | al 3 a4 | 4 6
) MM| 19119 (19 |19 119 | 19 | 25 ) 38 | 38 | 51 {76! 76 {100 ] 100 | 150
Stecun Cutlet 16-300 PSI IN| 76|75 |75 |75 ] 75 { 75 | 95 1 1 | 12515 2 3 3 3
' : MM| 19119 |19 [19 | 19 {19 | 19 | 25 ) 25 | 32 |38 ['s1 | 76 | 76 | 76
Feedwater Inlet (75|78 75 (75 |75 |75 | 75 1 1.} 1 1 1 1 1 | 125
‘ MM/| 19119 119 119 119 | 19 | 10 { 25 { 256 | 25 [ 25| 256 | 25 | 25 | s2
Blowdown Outlet Wy 11 [1]1 1 1 1 1 1 1 [125(t25 |15 151} 2
MM| 2525 (25|25 )| 25 | 25 | 26 | 25 | 25! 25 |32 | 32 | 38 | 38 | &1
Water Col. Blowdown Outlet IN| NA[NA I|NA |NA | NA | NA | NA i NA {NA | NA INA| 95 | 75| 75 ] 75
MM| -~ § = |~ | - | « - - - - - - 119 119 119 | 19
Sight Glass Blowdown Outlet IN| 25|25 |26 |25 | 25 | 256 | 25 | 25 | 28 25 (25 25 | 25 | 25 | 25
MM| 6]& {6 |6 | 6 6 6 8 & 6 | 61 6 61 6 5
Safety Valve 16 PSI IN{.75).75 |75 |95 | 95 | 75 1 1 1 |125)180( 18 | 15| 2 | 25
MM| 19119 119 119 |10} 19 | 26 | 25 | 26 | 32 |38 | a8 | 38 | 51 | 4
‘Safety Valve 16300 P51 IN| 50150 |60 (50 |50 [50 [ 95| 76 | 95 | 75 | 1 1 {12515 | 2
L ' MM| 13113 /13 |13 ]| 13|13 |19 {19 {19| 19 {25 25 | 32 | 38 | &1
Electrical Power Requirements (in Amps)
208V 3 Phase 34|42 |50 {67 | 84 |100 | 139 | 208 [ 278 | 416 | 656 | 832 |+ B *
230V 1 Phase 52]65 [78 | -~ | - - - - - -1 - - - - -
230V 3 Phase 3035 46 |60 | 76 | 92 | 126 | 188 | 252 | 378 | 512 | 756 | * » *
460V 3Phase : 156:19 123 230 |38 | 46 63 | 94 | 126 | 189 | 256 ] 378 | 630 | 941 | 1260
§75V 3 Phase : 13116 j18 |24 | 30 [ 36 | 50 | 76 | 101 | 150 [201 | 301 | 502 | 766 | 1004

Dimensions are approximate. We ressrve the right io changs specifications.
Voltage applied higher than above 1atings will result in higher amp draws.

Probe liquid level control is stemderd on afl units.
Optonal Weater Level Controls

Waits 1425

McDonnell Miller 532

McDonnell Miller 167 - 159M

Notes:

~Indicertes not available.

* Indicates voltages available at special recquuest.

**Stecm output ratings, at 180°F (82°C) feedwater temperaiure(0 PSIG).

Standard Electrical

Control Panel Components

B Low Wcier Relay

W Water Level Relery

B High Limit Pressure Control Switch, w/manual reset

B Operating Pressure Control Element Contactor(s) Switch

M Pump Starter (1 phase)

M Power Switch

B Power Lamp

M Element Energized Lamp

W CSD-1 Low Water Relay With Manual Reset (75 KW-1000kW)
Modets FB-L 100 fo FB-L 1000 include a step sequencer.




Dimensions

Model FB.L 012 ] 015] 018] 024 [ 030 | 036 [ 050] 676 [100 | 150 | 200§ 300 ] 500 | 750 [1000
Unit Sfzen XW| 12 | 15 | 18 | 24 | 30 | 36 | 50 | 76 {100 j150 | 200 500 | 750 |1000
HP{12 | 15| 18|24 {30 |35/ 60| 75) 10| 156 | 20 | 30 | 50 | 75 | 100
Haight ' ' -
{A) Boiler Cverall IN| 24 |24 {24 | 24| 24 | 24 | 55 {55 |55 |55 {55 |76 |76 |75 |75 S
MM | 610 [ 610 | 610 [ 610 | 610 | 610 {1397 [1397 [1397 {1397 1397 [1905 |1905[1905 ;1905 . C ’
(8) Boiler w/Piping IN] 30 |30 | 30 |30 | 30 { 30 | 65 | 65 [ 65 [ 65 | 71 | 80 | 80 ;80 | 80
MM| 762 [762 | 762 | 762 | 762 | 762 |1651 |1651 [1651 |1651 {1803 |2032 [2032 (2032 2032
{C) Feadwaler Inlet IN)] 8 | 8 8 18 B 9 |16 116 116 |16 116 124 |24 124 |24
MM} 203 (203 | 203 | 203 | 203 | 203 | 406 | 406 | 406 | 406 | 406 | 610 | 610 | 610 | 610
(D} Blowdown Qutlet IN| 4 4 4 4 4 4 -] -] & 6 6 165 |65 165 |65
MM 102 {102 1102|102 | 102 | 102 | 152 | 152152 | 152 | 152 {165 | 165 165 | 165
(E) Electric Control Box IN[205{205 1205]205205]2056| 60 |50 |50 |50 | 48 |64 | 64 [ 64 | &4
MM 521 | 521 {621 1521 | 521 | 521 {1270]1270 |1270 [1270 | 1215 (1626 | 16261626 11626
(F) Hanad Hole IN{ 31 1 11 1 111 11 11 ;1 38 {38 [ 38 |38 )} 38 | 65 | 55 | 66 |65
MM| 279 1270 [ 279 | 270 | 279 | 270 (9465 | 065 [ 965 | 065 | 065 11397 [1397 11397 11397
Widih & Depth . '
(&) Botler Only IN| 20 f20 20 | 20120 20 |17 |24 124 |28 | 32 | 36 | 44 |50 |63
MM ! 508 | 508 (6508 | 508 | 508 | 508 {432 1610 1610 | 711 1813 (914 }1118]1270 11600
(H) Overall Depth Electric IN] 30 {30 ]30 |30 )30 | 300135 ;35 [35 [ 39.} 46 |46 | 56 |62 |83
__Mw_m 762 1762 17621762 | 762 1899 | 899 1899 | 091 11166 (1168 |144211576 12106
{) Electric Pansl Widih IN{ 14 114 {34 | 14 { 14 { 14 $ 17 |17 ;32 |32 [ 40 |52 1 64 164 164
MM 356 :356 [356 | 3561356 | 356 (432 1432 1813 | 813 101411321 1162611626 11626
(7} Boiler Width Overall | 33 33 |33 33 [ 33 | 33 |36 |42 [42 [ 46 | 52 (56 ;84 |72 |9
MM ! 838 [838 {838 | 838 1 838 | 838 | 889 {1047 |1067 11168 |1321 11422 {162511829 | 2311
‘Minimum Clearances ‘
(K) Horizontal IN| 14 114 114 (14 | 14 | 14 | = - - - - - - - -
to retnove slements MM | 366 | 366 356 | 356 1356 | 356 | - = - - - - - 1= -
(L) Floor to Ceiling N[ - | - |« | «{ - | ~ 196 |96 |95 {95 {956 |139| 139 | 139 | 139
toremoveelements MM[ - | - | = | = | = | — 12413 |2413 [2413 |2413 [241¢ [3531] 3531 [3631 [3531
(M) Froni of Boiler IN| 24 | 24 124 |24 {24 | 24 | 24 | 32 {32 |32 |34 {34 | 36 | 36 | 36
MM { 610 | 610 1610 | 610 | 610 | 610 | 610 | 813 {813 | B13 |B&64 | 864 914 1914 | 914
" (N)Sides &RearofBoller IN| 12 | 12 |12 | 12 | 12 [ 12 |12 |12 |12 |12 {24 |24 | 24 [2¢ |24 - ,
‘ MM | 305 | 305 ;305 | 305 | 305 | 305 | 305 | 305 {305 | 305 | 610 | 610 | 610 | 610 | 610 (/E

Dimensions are approximete. We reserve the right to charige specifications,
~Indicates not available,
Panel Box size mery change depending on voltage.

Models FB-L. 012-036 - . Models FB-L. 050-1000
12 to 36 kW (1.2 t0 3.6 BHP) 50 kW to 1000 kW (5-100 BHP)

380580
PRINTED INUSA
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Fuiton Thermal Corporation I
a L]
_ Fulton Gas & Oil Fired
. Product Data Submittal Vertical Tubeless
Fulton Models ICS4 - ICS60 and H
Models ICX4 - ICX30 ‘ Steam Boilers
. . (Standard Burner)
Dimensions : .
Standard Models ICS 4 6 9.5 10 151 20] 25 30 50 60
Models ICX 4 6 9.5 10 15 20 l L.
Unit Size: —— BHP 4 6 9.5 0. 15 20 25 30 50 60
A. Boiler Height IN| 4751 575! 675 635 69.5 725 75| 825 | 875 | 935
MM | 1207 | 1461 1715 | 1613 | 1765 | 1842 | 1805; 2068 | 2223 | 2375
B. Boller Height With Trim* N 65 75 85 80.5 86.5 925 95 102 | 106.5 120
& Fuel Traln Assembly MM | 165t | 1805 | 2158 | 2045 | 2197 | 2350 | 2413] 2591 | 2705 | 3048
C. Overall Depth Stack IN 44 44 44 46 47 58 59 67 78 78
to Burner Fan Housing MM | 1118 | 1118 | 1118 | 1168 | 1194 | 1474 . 1499| 1702 | 1981 | 1981
D. Boiler Diameter IN 26 261 2 28 30 39 39 46 55 55
MM | 660 | 660 660 710 760 990 990 1170 ! 1400 | 1400
E. Overall Width IN 33 33 33 335 35.5 43 43 49 57 57
with Watar Column MM| 838 | 838 838 851 802 | 1091 | 1091] 1244 | 1448 | 1448
F. Flue Outlet Diameter IN [ 6 6 6 8 10 10 12 12 12
MM 152 | 152 152 | + 152 203 254 245| 305 305 | 305
G. To Center of Flue Outiet IN 42 52 62 58 63 66 68| 735 79 85
MM| 1070 | 1320 | 1575 | 1473 | 1600 | 1675 | 1728| 1867 | 2007 | 2159
H. Feedwater Inlet iN 27 33 335 a3 335 34 34 34 35 a5
: MM 685 840 851 840 851 865 865 865 8390 830
. Handholes N 19 19 9 19 19 19 19 19 20 20
MM | 485 | 485 485 485 485 485 485 485 510 510
J. Blowdown Outlet N 15 15 155 155 15.5 16.5 165 165 175 | 175
MM | 380 0 380 394 394 394 420 420| 420 445 | 445
K. Water Column Extension IN 14 14 14 14 14 14 14 14 14 14
MM 355| 355 355 355 355 355 355| 385 355 | 355
L. Gas Train Extension IN| 225 225 25 215 205 25 25 27 225 34
{CSD-1) MM! 572 | 572 635 546 521 635 635 686 572 | 1867 -
M. Clearance Required IN 72 82 92 86 92 96 e8] 106 14 | 124
for Burner Removal * MM | 1828 | 2083 | 2337 | 2184 | 2337 | 2438 | 2490 2692 | 2896 | 3150
Weights _
Approx. Shipping Weight LB| 1400 | 1700.] 1900 | 2000 | 2280 | 3400 | 3500| 4780 | 6526 | 7280
KG| 635 | 773 862 910 | 1036 | 1545 | 1591 2173 : 2066 | 330

*This dimension is 8" less for oil fired unita 4-50 HP and 12" jess for ofl fired units 60 HP.

CLEARANCE REQLIRED FOR Modutated Gas
BURNER REMOVAL Head is fixed
above fan housing.
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