Jessica R.Baker
The Montgomery County
Conference Center and Hotel

(MCCCH), Rockville, MD

Appendix D: Ice Storage Calculations
and Drawings
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Conference Center Occupancy Schedule (Monday - Thursday)
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Conference Center Occupancy Schedule (Friday - Sunday)

100
9

< 80
o
2

g' 60
3]
)

O 4
c
()

g 20
o

0

0123 456 7 8 910111213 141516 17 18 19 20 21 22 23

Hour




Hotel Occupancy Schedule (Monday - Thursday)
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Hotel Occupancy Schedule (Friday - Sunday)
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Conference Center Thermostat Schedule (Monday - Thursday)
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Conference Center Thermostat Schedule (Friday - Sunday)
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Occupied =1
Unoccupied

Hotel Thermostat Schedule (Week Days and Weekend)
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Ice Storage Calculations (w/ Base Load Chiller):

On-peak hours (with base load chiller)= 17  (5am-10pm)
Off-peak hours (with base load chiller)= 7  (10pm-5am)

Daily, Full Storage

Total ton-hr = 6,258
On-peak ton-hr = 6,258
Off-peak ton-hr = 0

Nominal Chiller Size, Chilled Water = 894 tons
Storage Capacity, Chilled Water = 6,258 ton-h
Nominal Chiller Size, Glycol Ice = 1277.1 tons

Storage Capacity, Glycol Ice = 6,258 ton-h

Daily Partial Storage, Load Leveling
Nominal Chiller Size, Chilled Water = 260.75 tons
Storage Capacity, Chilled Water = 1825.3 ton-h
Nominal Chiller Size, Glycol Ice = 285.75 tons
Storage Capacity, Glycol Ice = 1400.2 ton-h
Daily Partial Storage, 50% Demand Limiting

Nominal Chiller Size, Glycol Ice = 467.01 tons
Storage Capacity, Glycol Ice = 2288.4 ton-h



Off-Peak Cooling - ICEBANK Model C - Specifications and Drawings

Off-Peak Cooling - ICEBANK Model C

Specifications and Drawings

Page 1 of 2

TANK MODELS 1098C 1190C 1320C 1500C
Drawings View drawings: | View drawings: | View drawings: | View drawings:
1098C2F 1190C2F 1320CRF 1500CRF
1098C3F 1190C3F 1320CSF 1500CSF
1098C4F 1190C4F
Download CAD | Download CAD | Download CAD | Download CAD
drawings: drawings: drawings: drawings:
1098C 1190C 1320CRF 1500CRF
1320CSF 1500CSF
Total Storage 115 190 380 570
Capacity, Ton-Hr
With Mix Air 108 183 366 550
Latent Capacity 98 162 324 486
Ton-Hr
With Mix Air 92 156 312 469
Sensible Capacity 17 28 56 84
Ton-Hr
With Mix Air 16 27 54 81
Max. Operating 100 100 100 100
Temp.,°F
Factory Tested 250 250 250 250
Pres., PSI
Max. Operating 90 90 90 90
Pres., PSI
Dimensions -- -- -- --
(ODxH), in.
Dimensions 89x91x69.5(2F) | 89x91x102(2F) | 89x183x102(RF) | 89x273x102(RF)
(WxLxH), in. 89x93x69.5(3F) | 89x93x102(3F) | 89x181x102(SF) | 89x271x102(SF)
89x93x69.5(4F) | 89x93x102(4F)
Shipping Weight, 1,275 2,000 4,000 6,000
Ib*
Weight, Filled, 1b 10,235 16,890 33,730 50,600
Floor Loading, 237 391 391 391
1b/Sq Ft
http://calmac.com/products/icebankc_specs.asp
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Off-Peak Cooling - ICEBANK Model C - Specifications and Drawings Page 2 of 2

Volume Of
Water/Ice, Gal 980 1,655 3,310 4,965
Vol. Solution in 99 157 315 470
HX, Gal

With Mix Air 85 152 304 434
Type of 4" Flange 4" Flange 4" Flange 4" Flange
connection
Total Burial Full Burial Models 1190XC (2F, 3F, 4F); 1320XC & 1500XC (RF & SF);
Drawing and 1098XC (2F, 3F, 4F).
* Shipping weight may vary slightly because of differences in volumes of residual water from
hydrostatic test

Partial Burial

12“M|Nj |

\— CONCRETE PAD
(MIN. 600 Lbs/Sq. Ft.)

http://calmac.com/products/icebankc_specs.asp 4/3/2005
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FROJECT NAME
ANALYSTS BY

FILE NAME
COMMENTS
FILE DATE

(C) Calmac Mfg.

MCCCH

Jezzsica E. Baker

CALMAT MANUFACTURING CORP.

101 WEST SHEFFIELD AVE.
ENGLEWOOD, NJ 07631
201 56%-04Z20

icepick prog

N/

3/z2z/2008

Corp.

411 Bights Beserwved

CALMAC MAKES NO WARRANTY, IN Lary' OR IM FACT, IN CONTRACT OR IN TORT, EXPRESS OR IMPLIED, WITH
RESFECT TO THE ICEBANK. PROGRAM OR AMNY OTHER COMPUTER SERVICES PROGRAMS PROVIDED HEREUMNDER,
IMCLUDING BUT NOT LIMITED TO IMPLIED 'WARRANTIES OF MERCHAMTABILITY OR FITHESS FOR & PARTICULAR
PURPOSE. IM MO EVEWT SHALL CALMAC BE LIABLE FOR ANY INCIDEMTAL OF COMSEQUEMNTIAL DAMAGES.

DESIGHN DAY LOAD DATA
HOTR LOAD  TYPE CHILL % HOTR LOAD  TYPE CHILL %
1 .00 I 70.0 13 399.10 P 100.0
2 .00 I 70.0 14 422 .70 P 100.0
3 .00 I 70.0 15 441,20 P 100.0
4 .00 I 70.0 16 453 .80 P 100.0
5 .00 I 70.0 17 454, 60 P 100.0
& 252.30 P 100.0 18 447 .80 P 100.0
7 255,60 P 100.0 19 425,50 P 100.0
= 266.30 P 100.0 z0 395.00 P 100.0
9 291.30 P i00.0 z1 370.10 P 100.0
10 323.90 P 100.0 zz 337.30 P 100.0
11 347.80 P 100.0 23 .00 I 70.0
12 373.70 P 100.0 24 .00 I 70.0




MCCCH

CHILLER AND TANE SELECTION SUMMARY

3/26/2005

ICEBANE TANE MODEL 1500
DE3IIGN LOAD [TONS) 455
SY3TEM SUPPLY TEMPERATURE [Fi 40
3YT3ITEM RETURN TEMFPERATURE ] 51.1
DEFAULT CHILLEER COOLING CAPACITY (% OF NOMINAL) 1aa
DEFAULT CHILLEE ICEMAEING CAPACITY (% OF NOMINAL) o
NUMBEER ©OF COOLING HOUR3 17
NUMEEER ©OF ICE-MAKING HOURS 7
TOTAL COOLING LOAD [ TONHES) 6z 53
HOM CO0L ICE 3TRG 3TRG FELE MIN MALE
CHLE Cap Cap 3TRZz ESTHMTD INLET ouT 3TRG # #
TCMS TS TS DIV TCNHES F F TON3 TANES TANES
290.15 290.15 203.10 0.51 447.45 44.02 40.00 1la4.45 3.18 3.18
FLOW ANALYSIS
290 TOMS CHILLER
4 3STORAGE TAMEI MODEL 1500
30 PERCENT ETHYLENE GLYCOL
CHG AT CHG GPM GPM/ TANKE dFP (P3T) AVG LCWT MIN LCWT
3.0 1743 .6 435.0 EEFFE FEEEE EEFEE
4.0 1307.7 Jjae.g9 27.6 £5.1 £1.9
5.0 1046.2 26l1.5 12.0 Z4.4 21.4
.0 g71.8 213.0 14.3 23.7 21.0
7.0 747 .3 136.5 11.4 Z3.0 20.68
5.0 £53.9 163.5 9.4 22.2 20.1
2.0 581.2 145.3 .0 Z1.5 19.7
10.0 523.1 130.5 7.0 Z0.7 19.3
LDI3 4T OIS GPM GPM/ TANE dP (F3TI)
g.0 1463.2 igs.8 B
9.0 1300.7 325.:2 Z2.7
10.0 1170.6 292.6 13.9
11.0 1064.2 Z2a6.0 la.2
12.0 975.5 243.9 14.1
13.0 200.5 £225.1 12.4
14.0 g3in.1 209.0 11.1
15.0 TE0.4 125.1 10.0




MCCCH

3 3/26/2005

DESIGN DAY SYSTEM AMALYSIS

CHILLEE TP3TRELM = JERIES FLOW NOMINAL CHILLEER 3IZE = Z80.Z
3TITEM 3UPPLY TEMFERATURE (F) = 40.0 WNUMEEER OF TANE3 = 4 MODEL 1500
3T3TEM RETUREN TEMFERATURE (F) = 51.1 PERCENT ETHYLENE GLYCOL = 30.0
FLOW (GPHM) DISCHARGE = 1055 DELTL P (P3I) DISCHARGE = 17.3
CHARGE = 1055 CHARGE = 19.Z
BVATLABLE TUNU3IED ICE (TONHREI) = 655
HOUR TOWHRS TCNHES REQD AVLE GFH FD F
& LoAD  CHLE 3TRG TAWE FER % CHLR 3TRZ MIN RTFN FER L
TY¥PE TOMNI TON3 TS TOMNS  TOTAL TAWNE CHRG TEMF TEMF TEMF TEMF TAWE P3I &
11I 0 E203.1 E03.1 S0.38 02 152.4 &E6.7 E6.5 31.5% 31.5% 31.5 E63.6 19.1
2 I 0 Z03.1 Z03.1 50.8 13 &£03.1 35.8 26.3 31.2 31.82 31.2 E63.8 19.2
31 0 Z03.1 Z03.1 50.8 101s E£53.9% 44.5 £5.% 30.8 30.8 30.8 Z83.6 19.:2
4 I 0 Z03.1 Z03.1 50.8 1219 304.7 53.5 &E5.3 30.3 30.3 30.3 Z83.6 19.3
51 0 203.1 203.1 50.8 1422 355.5 e2.4 =Z24.8 9.5 29.5 29,5 Z263.8 19.4
6 P E52 252.3 0.0 .0 14z 355.5 6.4 40.0 40.0 3Z2.0 46.Z [0 S
T F Z56 Z55.8 0.0 .0 1422 355.5 62.4 40.0 40.0 32.0 46.Z2 0
g F Z66 Z66.3 0.0 .0 1422 355.5 62.4 40.0 40.0 32.0 46.5 0
9 F EZ91 Z90.Z -1.1 S 1421 355.2 62.3 40.0 40,0 32.0 47.1 .9 .0
10 P 324 290.2 -33.7 -g5.4 1387 346.8 e0.85 40.5 40.0 32.0 47.9 24.7 1.0
11 P 348 2920.2 -57.6 -14.4 1330 33&2.4 55.3 41.4 40.0 32.1 45.5 40.0 1.8
12 P 374 290.2 -83.5 -20.9 1248 311.5 54.7 4.0 40.0 32.3 49.1 55.2 2.3
13 P 399 290.2 -108.9 -27.2 1137 E284.3 49.9 4Z.7 40,0 32.5 49.7 2.3 3.0
14 P 423 290.2 -132.5 -33.1 1005 251.2 44.1 43.2  40.0 0 3E2.9  50.3 gz.7 3.7
15 P 441 290.2 -151.0 -37.8 854 213.4 37.4 43.7 40.0 33.4 50.85 94.6 4.4
la P 454 2920.2 -163.6 -—-40.9 620 1%Z.5 30.3 44.0 40.0 34.1 51.1 105.2 5.0
17 P 455 290.2 -164.4 -41.1 526 131.4 23.1 44.0 40.0 34.4 51.1 110.5 5.3
15 P 443 =290.2 -157.6 -39.4 365 22.0 16.1 43.3 40.0 34.6 50.9 110.0 5.3
12 P 426 290.2 -135.3 -33.8 233 53.2 10.2 43.3 40.0 34.4 50.4 97.4 4.5
20 P 395 Z90.2 -104.8 -Z6.2 1z8 2.0 5.6 42.6 40.0 34.5 49.4 83.3 3.8
£1 F 370 Z90.2 -79.5% -Z0.0 45 12.0 £.1 42.0 40.0 35.2 49.0 T5.8 3.4
22 B 337 Z90.2 -47.1 -11.8 1 W2 o.0 41.2 40.0 35.7 43.:2 Se.1 2.4
23 I 0 Z03.1 Z03.1 50.8 203 50.5 g.2 &6.9 31.8 31.8 31.8 £Z63.6 19.1
24 I 0 Z03.1 Z03.1 50.5 406 101.8 17.3 &E6.7 31.7 31.7 31.7 Z63.6 19.1
TANE DISCHARGE DATA
TOMS INLET QOUTLET ¥ TANE TOMHES QOOT oOF
HOUER TY¥PE J TANE TEMF (F) TEMF (F) DISCH DISCH RANGE
10 F 3.4 40.5 40.0 1.5 g.70
11 F 14.4 41.4 40.0 4.1 23.10
1z F 20.9 4z .0 40.0 7T 43 .97
13 P 27.2 4z.7 40.0 12.5 71.20
14 F 33.1 43.2 40.0 15.3 104.33
15 F 377 43.7 40.0 24.9 142 .08
1la F 40.9 44.0 40.0 2.1 152 .98
17 F 41.1 44.0 40.0 39.3 Z224.08
15 P i9.4 43.8 40.0 45.2 Z263.458
13 F 33.8 43.3 40.0 S52.2 £97.30
20 F 26.2 4z .6 40.0 S56.5 323.50
21 F 20.0 4z .0 40.0 60.3 343 .48
22 F 11.5 41.2 40.0 6z.3 355.25
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DESIGN DAY COOLING SCHEDULE
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Ice Bank Schematic - Model 1500CRF

camac CE BANK

.- Thermal Energy Storage

Page 1 of 1

Technical Bulletin

Specifications
Model 1500CREF Dimensions

August 2000
@Calmac Manufacturing Corp. All Rights Reserved "2-A0
- 273 -
- 258" -
i ¥
I‘. it T
o | = . 1 - | % .
"
Rigging Loops (6) ] { | 4" Van Stone
Extended position . T T Flanged Connections
posttion - - 90" == 90" = (Both sides)
TR + + —4
102"
96 1/2"+1/2"
! !
Rigging Loop .

Allow 36" overhead
clearance for service

Calmac Manufacturing Corp. 101W. Sheffield Ave. Englewood, NJ 07631 / Ph 201.569.0420 / Fax

201.569.7593

http://calmac.com/products/body_bank1500CRF.htm

4/3/2005
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