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O A& %4 A CALMACFHT B % 64 Icepick 2 4% 3t 2 5%
 WASHAIRBAKBEEREDREE ~ 2R
ZEAMFESH

-
B& ICEPICK
- Help About

The CALMAC ICEPICK ice storage computer program
ICEPICK is notacomputenzed program forthe design of cooling
5 3 ﬂ storage [ chiller systems. This anahssiz is bazed on

ey engineenng data supplied by the program user and is

imended onby &s a comparatne study and not as &
Job Title replacement for & rigorous engineerning anahysis. CALMAC
further accepts no responsibility or liabily for the
; : suitability of @ process or building ar conditioning
Chiller and Tank Selection systemn in providing the proper temperature confral,
humidity control, ventilaion or air distibution.

Design Day Analysis Swstem configuration oplions:

-chiller capacity may be vanad hourhy
Flow Analysis -full storege. partial storage. or partial siorage with a
indow period

. -senes or parallel flow,
Glycol Selection tank model - 1096, 1190, 1320 or 1500
-upstream or downstraam chiller for sanes flow systeams.
Report Generator -user specified charge mode flow rates and discharge
mode delat

Exit -calculates and seves number of tanks for up 1o 10 diferen

chillers 239

-choice of u.s. customarny or 5., based units

i
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BRI A TR E

T CHILLER AND TANK SELECTION PARAMETERS [
Tank Model 1190
Chiller Cooling Capacity ( % of nominal ) 100 &
Chiller Icemaking Capacity ( 26 of nominal ) 65 4
System Supply Temperature (F) 40 il
System Return Temperature (F) 54 &
System Type Chiller Upstream @

| Menu Help | &

T E—

92



BERBRFAZ-MATHAEN

W = DESIGN DAY LOAD PROFILE DATA (ot

File Print
TONS TONS
HOUR  LOAD TYPE CHILLER% HOUR  LOAD TYPE CHILLER %
1 0% 654 | 13 SLE | e
2 04 653 | 14 380 §| [P &
; ot 58 | 15| | s
4 04 654 | 16 80 AP 4
5 0% 65 4| | 17 04| F ¢
6 0% 653 | 18 213 4| [P ¢
: ¥ 58| | 19 T8
- 281 & 504 | o 184 [F &
9 300 4 100 4] | 2 o3|[F &
10 320 & 100 & | 04l F &
11 370 4 100 4| | TImC
. 380 % 100 4] | o4 O |mE
gg | Menu Help Print

e



R R ERER

CHILLER AND

TANK SELECTION SUMMARY

ICEBANK TANK MODEL 1190
DESIGN LOAD (TONS) 480
SYSTEM SUPPLY TEMPERATURE (F) 40
SYSTEM RETURN TEMPERATURE (F) 54
DEFAULT CHILLER COOLING CAPACITY (3 OF NOMINAL) 100
DEFAULT CHILLER ICEMAKING CAPACITY (3% OF NOMINAL) 65
NUMBER OF COOLING HOURS 13
NUMBER OF ICE-MAKING HOURS 9
TOTAL COOLING LOAD (TONHRS) 4000
NOM COOL ICE STRG STRG PEAK MIN MAX
CHLR CAP CAP STRG ESTMTD INLET OUT STRG ¥ §
TONS TONS TONS DIV TONHRS 7 F TONS TANKS TANKS
252.37 252.37 164.04 0.43 148.14 46.64 40.00 227.63 9.97 9.97
260.00 260.00 169.00 0.42 146.74 46.42 40.00 220.00 9.54 10.37

G4




MR &R

FLOW ANALYSIS

260

10

TONS CHILLER
STORAGE TANEKS MCDEL

25 PERCENT ETHYLENE GLYCOL

1190

CHG dT

W om =] ;oo L
(=Tl= B = = = = = B = ]

=
=]

CHG GPM
1455.9
1091.9

B73.6
T728.0
624.0
546.0
485.3
436.8

GEM/TANK
145.6
109.2

87.4
T2.8
62.4
54.6
48.5
43 .7

DIS GPHM
1550.7
1378.4
1240.6
1127.8
1033.8

954.3
886.1
827.0

dP (PSI)

LB

29 .3
16.5
12.8
10.

h =] (0
Ly Ay LN B

AVG LCWT

LB

291
24.4
23.7
23.1
22.2
21.5
20.7

dP (P5I)

MIN LCWI

LB
21.9
21.5
21.0
20.86
20.1
19.7
19.3
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DESIGN DAY SYSTEM ANALYSIS

E TR E L)Y

CHILLER UPSTREAM SERIES FLOW HCMINAL CHILLER SIZE - 260
SYSTEM SUPPLY TEMPERATURE (F) = 40.0 NUMBER OF TAMES = MODEL 1180
SYSTEM RETURN TEMPERATURE (F) = 54.0 PERCENT ETHYLEWNE GLYCOL = 25.0
FLOW (GPM) = DISCHARGE = g86 DELTA P (PSI) DISCHRRGE = 15.5
CHARGE = ga3e CHARGE = 17.3

HOUR TONHRS TONHRS REQD AVLE GFM PD F

& LOAD CHLR STRG TANE PER % CHLR STRG MIN RIBN PER L

TYPE TONS TONS TONS TONS TOTIAL TANK CHRG TEMP TEMP TEMP TEMP TANK P31 G
11 0 169 169 16.9 507 50.7 26.7 26.6 31.5 31.5 31.5 88.6 17.2
21 0 163 163 16.9 676 67.6 35.¢ 26.3 3l1.2 3l.2 3l.d g83.8 17.2
3 1 0 169 169 16.9 245 4.5 44.5 25.% 30.8 30.8 3J0.8 g8.6 17.3
4 I 0 165 1659 16.9 1014 101.4 53.4 25.4 30.3 30.3 30.3 8.6 17.3
51 0 169 169 16.9 1183 118.3 62.3 24.6 29.5 25.5 285.5 gg.&s 17.4
& I 0 169 169 16.9 1352 135.2 Ti1.2 23.6 28.5 28.5 2B.5 88.6 17.5
T I 0 169 169 16.9 i521 1s52.1 80.12 22.3 27.3 27.3 27.3 88.6 17.6
g P 281 130 =151 =15.1 1370 137.0 7T2.1 44.4 40.0 32.8 8.2 23.7 4.2
@ P 300 260 =40 -4 .0 1330 133.0 7T0.0 41.2 40.0 232.3 48.8 11.7T 1.2
10 P 320 260 -&0 -6.0 1270 127.0 66.B 41.8 40.0 32.5 49.3 16.7 1.8
11 ¢ 370 260 =110 =-11.0 1140 116.0 61.1 43.2 40.0 32.9 50.8 27.7T 3.3
12 p 380 260 -120 -12.0 1040 104.0 54.7 43.5 40.0 33.3 51.1 30.5 3.7
13 P 3lo £60 =20 -5.0 880 #9.0 oH52.1 +4l1.5 40.0 3Z2.8 45.0 15.0 1.6
14 P 380 260 =120 -12.0 870 87.0 45.82 43.5 40.0 33.7 51.1 31.T 3.9
15 P 420 260 -1l60 -16.0 710 71.0 37.4 44.7 40.0 35.7 52.3 46.0 6.3
16 P 480 260 =220 =-22.0 490 49.0 25.8 46.4 40.0 39.2 54.0 78.3 13.1
17 ¢ 310 260 =50 -5.0 440 44,0 23.2 41.5 40.0 34.7 49.0 19.0 2.1
18 P 213 130 =83 -8.3 357 35.7 18.8 +42.4 40.0 35.2 46.Z 29.6 3.6
13 F 118 0 =118 =-11.8 239 23.9 12.6 43.4 40.0 35.8 43.4 40.0 5.2
20 F 118 0 =118 -11.8 121 12.1 6.4 43.4 40.0 37.2 43.4 49.0 6.8
21 F 0 0 0 .0 121 12.1 6.4 40.0 40.0 39.4 40.0 .0 .0
22 F 1] 0 @ .0 1331 12.1 6.4 40.0 40.0 39.4 40.0 .0 .0
23 1 0 169 169 i6.9 ig9 16.9 8.9 26.9 31.8 31.8 i.8 88.6 17.2
24 I 0 165 169 16.9 338 33.8 17.8 26.8 31.7 31.7 31.7 g8.6 17.2
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2 S AT

O TAHARFHEHA20007T/KW -

O 97F1081BRETHRZZREETE _BRARMEFELT
PR 2 A JFER A
- BERY JU/EE A 236.20 173.20
RE U 322 3.13
hEEE | BE—ZHEA
B U 1.52 1.42
]

SENAMTHRARBEENR/EZS > AI8F1A1

BUAR > HARARAKRERALZGR P L L TERETRO
FEHER
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2 S AT

T A REME A
B& A B& B X B F
P ER 10,000 7/RT
P 7K B 1,500 7G/RT
ZAP K % 2,000 ./HP
KAE 2,000 7./HP
HARHAR 2,250 7o/HP
AXBEAKER 3,000 7o/HP
k48 1,600 7o/RT-hr
RABRTES 1,200 7/RT
LT =8 300,000 Tl A,
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Wit &R B 5 15
154X a2 K
BG EE
EhEE | HEER | RBHE | RS | ZREEK | ZAEHRE

KK EHE | 260RTx2 5,200,000 416kW 130RTx2 2,600,000 208kW
ABpAKEL | 300RTX2 900,000 14.6kW 300RTx1 450,000 7.3kW
ABpAKER | 25HPK3 150,000 3TkW 20HPx3 120,000 30kW
K AKE 20HPx3 120,000 30kW 20RTx3 120,000 30kW
kK FE . - - 15HPx2 270,000 22kW
IR : - - 25HPX2 180,000 37kW




Wit & RIL BB 53045
%45\ o =R K
B &P
BB T | REEE | RGHE | REE T | XBEEL | REHE

A 2 7,000,000 60KW . 7,000,000 60KW
g KA = > £ 1900RT-hr 3,040,000 -

L= g - - - 200,000 -
BRHE - - . 150RTx2 360,000 ;
) 4 - 7,000,000 - . 7,000,000 .
i G - 9,200,000 - - 9,000,000 -
AT i 4 2 5,200,000 = . 5,200,000 3




R ER LB IAM B
114X o ERE K
AR
HMEE | AR | REAAE | RRT T | ARAR | EREAE

b7l i 4 - 2,500,000 - - 3,000,000 -
REITR - 1,900,000 - - 2,500,000 -
A8 B 42 - 1,800,000 - - 2,500,000 -

B - 2,038,500 - - 2,184,500 -
PR | S8KW - - 394 kW - -
EHPH| 558KkW 1,116,000 394 kW 788,000 -
ITREFH - 44,124,500 - - 46,512,500 -

1R £ %R

46,512,500 — 44,124,500 = 2,388,000 ( 35 $u5.4% )




R ERIEBRAK B

1% 43\ A =R K

EG EE

HRiE | 592w 397 kW

RI#E 0 269.6 kW

EEAEE 756,144 728,226
AARE 2,690,586 2,254,110
JFEARE 2,596,028 2,068,922
2FEE 6,042,758 5,051,258

EH LA 6,042,758 — 5,051,258 =991.500 (& 16.41%)

B R

2,388,000 /991,500 = 2.4 4




KBS ~ KK EM S BT EHAR)

O % A # % 850RT & 300RT = & kK £ #% » 3%t

3T h RN % AST0R214kW > B FaT784kW > R

5 345 45T F 8, T0KkW -
A H 850RT [300RT | a4
HEHFEK 570 | 214 | 784
= R EFER 4 3 8.8 7,392
e RN T [o0ee 5% TER 4 3 88 10752
BRHEKBAREEKW) 342 | 160 | 502
HiEa & 530 | 181 | 711
s |/ EF (W) s
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B RAETRFMEAHELER AT HERBATH  EMRAE
AXBmFN -
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