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NS-PG Ex. 1.6A
Thermostats
cz FU Ws Th

Assembly 0.0989 |intermittel| 1 98 5 0.8 76
Convience Store 0.854|intermitte)| 1 108 5 0.8 76
Office Low Rise 3.022|intermittel| 1 55 5 0.8 76
Religious 5.368|intermitte]| 1 133 5 0.8 76
Restaurant - Fast Food 0.636|intermitte| 1 108 5 0.8 76
Restaurant - Sit Down 0.704|intermitte)| 1 117 5 0.8 76
Retail - Large 2.672|intermitte| 1 93 5 0.8 76
Retail - Strip Mall 2.292|intermitte| 1 93 5 0.8 76

Thermostat Detail

North Shore Gas Adjustable Savings Template 09-30-2016.xIsx

0.43 26
1.04 63
2.68 163
5.50 334
1.04 64
0.84 51
2.77 168
2.29 139

126

NS-PG Ex.

ATherms = CZ+Fu*(0.00405*Th+0.000519*Ws-0.11)+Th*(0.0000689*Ws-0.0118)+0.0022*Ws
ATherms = CZ+Fu*(0.00231*Th-0.0349)+Th*(0.000309*Ws-0.0494)+0.00266*Ws

ATherms = CZ+Fu*(0.00745*Th-0.142)+Th*(0.00077*Ws-0.111)+0.00199*Ws

ATherms = CZ+Fu*(0.00143*Th-0.0309)+Th*(0.0008*Ws-0.134)+0.00219*Ws

ATherms = CZ+Fu*(0.0125*Th+0.0036*Ws-0.71)+Th*(0.000329* Ws-0.0615)+0.00738*Ws
ATherms = CZ+Fu*(0.00144*Th+0.000262*Ws-0.0553)+Th*(0.00018*Ws-0.0299)+0.00166*Ws
ATherms = CZ+Th*(0.000406*Ws-0.0611)+0.00228*Ws

ATherms = CZ+Fu*(0.00383*Th-0.0656)+Th*(0.000575*Ws-0.0912)+0.00249*Ws

1.6A
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Pipe Insulation
Atherms per foot = ((Qbase — Qeff) * TRF * HOURS) / (100,000 * nBoiler)
Atherms = (Lsp + Loc,i) * Atherms per foot

Btu loss/hr, uninsulated Btu loss/hr, insulated Nominal Therms/ft PIPE
Measure Size 225 deg. 170 deg. 170 deg. Com. Com. Condensate | MF Condensate
(STEAM) B ) (Condensate/HW) 145 deg 125 deg. (Condensate/HW) SR || EBC3 Steam MF Steam Return Return HW | DHW Steam | Steam
115 27 69.76 46 16.17 11.69 3.77 2.87 1.86
Small <2" 140 28 80.05 56.07 38.5 16.85 12.19 8.7 4.81 2.72 3.39| 227 268 1 29
173 36 98.61 69.04 47.38 21.56 15.58 111 5.87 3.32 413 | 2.77| 3.26] 1.25 56
196 37 1114 77.98 53.5 21.88 15.82 11.28 6.82 3.85 4.80| 3.22| 3.80] 15 97
240 43 136.6 95.55 65.53 25.55 18.48 13.17 8.47 4.78 595| 399| 471 2] 230 3.19 3.97
286 50 162.8 1139 78.07 29.35 21.21 15.12| 10.18 5.74 7.15| 4.80| 566| 2.5 449
Med 2-5" 344 59 195.4 136.6 93.64 34.67 25.05 17.85| 12.27 6.92 8.62| 577| 6.81 3| 775
390 55 221.4 154.7 106 32.67 23.63 16.86| 14.39 17.92 6.78 3.5] 1,231
435 70 247.2 172.8 1184 41.46 29.96 21.35| 1571 19.57 7.39] 873 4 1,838
481 66 273 190.8 130.7 38.87 28.12 20.05| 17.86 22.25 8.42| 9.95| 4.5 2,617
532 87 301.9 210.9 1445 51.57 37.24 26.53| 19.13 23.83 8.99] 10.61 5| 3,590 9.78 | 12.18
Large 5-8" 628 104 356.3 248.9 170.5 61.09 44.11 3141 22.58 28.11 10.60( 12.51 6| 6,203
718 117 25.88 32.23 7| 9,850
808 124 29.44 36.66 8| 14,703 | 25.00 | 31.13
897 137 32.75 40.79 9[ 20,934
X-large 8-12" 998 159 36.13 45.00 10| 28,716
1,177 169 43.39 54.04 12| 49,621 | 35.98 [ 44.81
Combustion Eff. (Com. Steam) 80.7% From IL TRM from tables on pages 246 & 247:
. Area of | Equivalent Length | Equivalent | Area oF | Area of Equivalent
s tem i (7 Sl 64.8% Size (inches) Elbow Elbow Length Tee Pipe Valve | Length of Valve
Combustion Eff. (HW) 81.9% 1 0.10 0.30 0.33 0.69 2.07
Space Heating Hours/ year 4,963 3 0.93 1.01 0.84 0.92 3.37 3.66
DHW Hours/ year 8,766 4 1.64 1.40 1.03 1.17 4.68 4.00
Year Round TRF 0.84 5 1.76 1.22
Space Heating TRF 0.7 6 3.70 2.13 1.41 1.74 7.03 4.05
8 6.58 291 1.75 2.26 10.30 4.56
Measure C&I/SB _|MF 5 1.76 122
Pipe Insulation - Hyd. Boiler Sm <=1.25" 2.30 6 3.70 2.13 141 1.74 7.03 4.05
Pipe Insulation - Hyd. Boiler Med 1.25-2" 3.60 8 6.58 291 1.75 2.26 10.30 4.56
Pipe Insulation - Hyd. Boiler Large >=2" 6.19 10 10.28 3.65 2.13 2.82 13.80 4.90
Pipe Insulation - HW Small 1" to 2" 2.66 3.14 12 14.80 4.44 2.50 3.33 16.10 4.83
Pipe Insulation - HW Medium 2.1" to 4" 5.25 6.19
Pipe Insulation - HW Large >4" 9.04 10.67
Pipe Insulation - Steam - Small 1" to 2" 3.19 3.97
Pipe Insulation - Steam - Med 2.1"-5" 13.15 13.58
Pipe Insulation - Steam - Large 5.1"-8" 24.26 30.21
Pipe Insulation - Steam - X-Large >8" 35.98 44.81
Pipe Insulation - Steam Med Fitting 12.52 15.59
Pipe Insulation - Steam Large Fitting 51.25 63.82
Pipe Insulation - Steam X-Large Fitting 99.14 123.46
Pipe Insulation - Steam Med Valve 37.42 46.61
Pipe Insulation - Steam Large Valve 107.53 133.91
Pipe Insulation - Steam X-Large Valve 175.06 218.02
Dry Cleaner Pipe Insulation
Cost Gross savings Lengths (small) | Elbows (small)
888 464 148
1710 1832 285
11928 5699 695 272
[ TRF_ [ Hours**(ILTRM) [ T [ Tamb [ Thickness [ Eff
[ 0.5495 | 2425 | 325 [ 70 [ o5 ] 0.807 |
M Uninsulated loss Insulated loss Savings
in btu/hr-ft btu/hr-ft Therms
100 0.5 185 53.44 217
0.75 225.5 60.66 272
276 1 275.9 71.02 3.38
59 1.25 341.1 88.22 4.18
695 15 386.1 99.13 4.74
Elbows 4.15

Pipe Insulation Detail
North Shore Gas Adjustable Savings Template 09-30-2016.xIsx
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Laundromat Boilers

NS-PG Ex. 1.6A

www.bandctech.com/Manuals/commercial-laundry-planning-guide.pdf
wwwl.eere.energy.gov/buildings/appliance standards/commercial/pdfs/ccw _snopr chap6.pdf

Assume WF=1.26 www.allianceforwaterefficiency.org/laundromats.aspx

Tout 140

Tin 54.1

yWater 8.33

HotWaterUse_Gal 4,928

Power Factor 80%

Water Factor 0.65

Cycles per day 3

Hot Water Gallons/Cycle 45

Boiler Size per Washer (Btu/h) 5,232 |btuh

Boiler Usage (Btu) 4,407,322 |Btu

EFLH 930 [Dry Cleaner Hours
MBH 1 1
EF_gasbase 0.8 0.8
EF_eff 0.88 0.95
Savings per MBH 1.06 1.84

Laundromat Boiler

North Shore Gas Adjustable Savings Template 09-30-2016.xIsx



http://www.bandctech.com/Manuals/commercial-laundry-planning-guide.pdf
http://www1.eere.energy.gov/buildings/appliance_standards/commercial/pdfs/ccw_snopr_chap6.pdf
http://www.allianceforwaterefficiency.org/laundromats.aspx
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