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Dry Ice Calculation charts: Unicooler — RAP (LD9)

Program 1 = Set point 5°C

Unicooler RAP

(+2°C to +8°C)

DRY ICE CALCULATION > SET 5°C

Min. DRY ICE amounts required

Hans-Peter Justus

Networking the world.

Program 1: (35.8°F to 46.4°F) in Kg (10Kg Block Ice, unwrapped)
AMBIENT TEMPERATURE
Hours 20°C| -4°F | A5°C| §°F | 0°C| f4°F | B°C | 23°F | 0°C | 32°F | 5°C | 41°F | 10°C | 50°F | 15°C | 89°F | 20°C | 6&°F | 25°C | 77°F | 30°C | 86°F | 35°C | 95°F | 40°C | 704°F | 45°C | 113°F | B0°C | 122°F
Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs Kg Lbs

5 3 7 4 9 5 ik § i3 7 14 7 i6 g {8 9 20 10 22 11 24 12 28 13 | 28 13 | 28 14 32 15 | 4
10 6 | 14 g |l w02 1mm |25 13|20 1533171840 20 44|22 48] 238 | 51255527 50| 20 &3] 31]5s7
15 9 |27 122515 [ 32|17 |38 |20 | 43| 22 |4 | 25 55| 27 [ a7 | a0 [ es | a2 [ 7e | 35 |77 28|83 |40 o] 43 65|48 |10
20 13 |28 16 35| 19 (43| 23 |50 26 | 58] 30 |66 |33 |75 |37 e |40 (68|43 95| 47 |03 5011153 (18] 57 |s26] 861|735
25

(24HrsRe-| 16 | 35 | 20 | 44 | 24 | 53 | 29 | 63 | 33 | 72 | 37 | 82 | 41 | o1 | 46 [101| 50 |110| 54 | 119 | 58 | 128 | 63 | 138 | 67 | 147 | 72 | 158 | 77 | 169

lce amount)
30 19 42 24 53 29 64 34 75 29 87 45 29 50 | 108 ) 55 |27 B0 | 132 65 |43 VO | 154 | 75 | 166] 80 | 177 | 86 | {89 | 92 | 202
35 22 |49 | 28 | 62 | 34 | 75| 40 | 88 | 46 [q01 | 52 [ 445 58 [ 427 | 64 [ 147 | 70 | 154 | 76 |87 | 82 [f80 | 88 [ 194| 93 | 206 | 100 | 227 | 107 | 236
40 25 | 56 | 32 | 71| 30 | a5 | 46 |q01 | 52 [ 18| 60 [s37| 66 [q48 | 73 [ 167 | 80 |76 | 86 |00 | 93 [ 206 [100] 221|107 | 235 | 114 [ 252 | 122 | 270
45 26 | 83| 36 | 7o | 44 | 96 | 51 |45 59 [ 30| 67 [f48 | 74 [ s84 | 82 [ 182 | 90 |97 | 97 |274 | 105 [ 237 | 113 | 249 | 120 | 265 | 129 | 284 | 128 | 504
50 32 69 40 88 49 | {07 | 57 | 126 | 66 | 144 | 75 | 184 | 83 | 482 | 92 | 202 | 100 | 298 | 108 | 238 | 117 | 257 [ 126 | 277 | 134 | 204 | 143 | 315 | 153 | 337
55 35 78 44 a7 53 | 18 63 |38 T2 | 159 82 | 87| 91 [ 200 [ 101 | 2221 109 | 244 | 119 | 252 | 128 | 283 | 138 | 304 | 147 | 324 | 157 | 347 | 168 | 571
60 ag | a3 | 48 |06 | 58 |28 68 | 50| 79 |73 | g0 [qo07 | 99 [2s8 | 110 [ 242 | 119 | 283 | 130 | 286 | 140 [ 308 | 151 ] 332 | 160 | 353 | 172 | 5378 | 184 | 405
65 41 | oo | 52 [ 115 63 [130]| 74 |63 | 85 |88 | 97 | 244 | 107 (236 [ 119 (262 | 120 | 285 | 140 | 370 | 151 [ 334 [ 163 | 360 | 174 | 385 | 186 | 410 | 199 | 459
70 44 | o7 | 56 [ 123 68 [ 150 | 80 |76 | 92 | 202 | 104 | 230 | 116 [ 255 | 128 [ 282 | 139 | 307 | 151 | 333 | 183 | 360 [ 176 | 387 | 187 | 472 | 200 | 447 | 214 | 472
75 A7 | 104 | B0 [ 732 73 | 160 86 | 189 98 | 217 | M2 | 246 | 124 | 273 | 137 | 303 | 149 | 329 | 162 | 357 | 175 | 385 | 188 | M5 | 200 | 442 | 215 [ 473 | 230 | 508
80 50 [ 177 4 |dar | 78 a7 | 91 200 | 105 |23t | 119|263 132 [ 207 | 146 [ 323 | 159 | 357 | 173 | 387 | 186 | 447 | 201 | 443 | 214 | 470 | 220 | 505 | 245 | 540
85 54 [ 118 68 | 50| 82 |82 | o7 |2a | 111 [ za6 | 127 [ 279 | 140 [ 300 | 156 | 345 | 169 | 375 | 184 | 405 | 198 [ 457 | 213 | 470 | 227 | 500 | 243 | 536 | 260 | 574
90 57 [ 125 72 |59 | 87 [z | 103|225 | 118260 | 134 [ 208 | 149 | 327 | 165 | 363 | 179 | 395 | 194 | 420 | 210 [ 452 | 226 | 498 | 240 | 530 | 257 | 568 | 275 | 607
95 G0 [ 132 76 | {68 ] 92 [ 203 ] 108 | 239 | 124 | 274 [ 142 | 312 | 157 [ 346 | 174 | 383 | 189 | 447 | 205 [ 452 | 221 | 4858 [ 238 | 526 | 254 | 555 | 272 | 589 | 291 | 641
100 63 | 130 80 |76 | 97 |24 | 114|250 [ 131 280 | 149 [ 320 165 | 384 | 183 | 404 | 1900 | 439 | 216 | 476 | 233 | 544 | 251 | 553 | 267 | 580 | 286 | 631 | 206 | 675
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Dry Ice Calculation charts: Unicooler — RAP (LD9)

Program 2 = Set point 20°C

Hans-Peter Justus

Networking the world.

Unicooler RAP (+15°C to +25°C) ° Min. DRY ICE amounts required
Program 2: (89°F 1o 77°F) DRY ICE CALCULATION > SET 20°C in Kg (10Kg Block Ice, unwrapped)
AMBIENT TEMPERATURE
Hours 20°C| -a°F | 15°C| 5°F | 10°C| 14°F | B°C | 23°F | 0°C | 32°F | 5°C | 471°F | 10°C | 50°F | 15°C | 59°F | 20°C | 68°F | 25°C | r7°F | 30°C | 86°F | 35°C | 95°F |40°C | 104°F | 45°C | 113°F | B0°C | 122°F
Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs Kg Lhs

5 1 3 2 4 2 5 3 & 3 7 4 E] 8 18 9 19 g |zo 1o (2] w0223 11|24 11 ]|25]12]28
10 2 4 4 E] 5 11 B 13 7 15 3 7|16 | 38 | 17 | 38| 18 | 40| 19 [ 42 | 20 | 44 | 21 [ 47 | 22 | 40| 23 | 57 | 24 | &3
15 2 5 6 13 7 16 9 19 102212 | 25 24 | 54| 26 |57 | 27 | 0|29 |63 | 30 |67 |32 70|33 |73 34| 76|38 [7g
20 3 [ 3 g7 102122813 | 3015 [ 3433|7235 | 76| 37 |87 ]| 38 |84 | 40 |80 a42] 93|44 |08 46 [101] 48 | 106
25

(24Hrs Re- | 3 8 10 |21 | 12 | 27 [ 15 | 32 | 17 | 37T | 19 | 42 | 41 | 90 | 43 | 95 | 46 | 101 ]| 48 [ 106| 50 |111| 53 | 116 | 55 | 122 | 57 | 127 | 60 | 132

Ice amount)
30 4 9 12 |25 |15 [ 32|17 | 30| 20 | 44 | 23 | 57 | 49 |08 52 |f14| 55 |27 | 57 |727| 60 | 33| 63 | 140]| 66 | 746 | 69 |52 72 | 150
35 4 0 | 13 30| 17 | 37| 20| 45 23 | 52| 27 | 59|57 |26 60 |133]| 64 |47 | 67 |48 70 |55 74 [ 163 | 77 | 474 | 80 |77 | 84 | 185
40 5 71 | 15 [ 34 | 19 | 43| 23 | 57| 27 [ 50| 31 | 68|65 | 744 | 69 | 752 73 |67 | 77 | 60| 81 |75 | 84 [ 186 88 | 795 92 |203| 98 | 272
45 5 2 |17 38| 22| 48| 26 | 58| 30 |67 | 35 | 76| 73 |2 78 [474] 82 |87 86 |so0| 91 [200] 95 [ 210] 99 | 270 | 103 | 228 | 108 | 238
50 6 319 [ 42| 24 | 53| 20 |64 | 34 | 74 | 39 |85 81 |70 86 [790] 91 [207 | 96 | 277 | 101 | 222 | 106 [ 233 | 111 | 244 | 115 | 253 | 120 | 264
55 B 4 | 21 | 47 | 27 | 5o | 32 | 7r | 37 [ 8f | 42 | 03 | 90 |qo7 | 95 [200 | 100|227 [ 105 [ 232 | 111 | 244 | 116 | 256 | 122 | 288 | 126 | 270 | 132 | 201
60 i 5 | 23 | 57 | 29 | 64| 35 | 77 | 40 [ 89 | 46 |02 98 |25 | 104 | 228 | 110 [ 242 | 115 | 253 | 121 | 286 | 127 [ 279|133 | 203 | 138 | 304 | 144 | 317
65 7 6 | 25 | 55| 31 | 60| 38 | 84 | 44 | o8 | 50 [ 170 106 | 233 | 112 [ 248 | 119 | 262 | 124 | 274 | 131 | 280 | 137 [ 303 | 144 | 317 | 149 | 330 | 156 | 344
70 g i7 27 59 34 75 41 a0 A7 [ 104 ) 54 | 119 | 114 [ 257 1121 | 287 | 128 | 282 | 134 [ 205 | 141 | 341 | 148 | 326 | 155 | 341 | 161 | 355 | 168 | 370
75 8 18 | 20 |64 | 36 | 80| 44 | 96 | 50 [fe7 | 58 | 127 [ 122 | 260 | 130 | 286 | 127 | 302 | 144 | 307 | 151 | 333 | 158 | 349 | 166 | 388 | 172 | 380 | 180 | 397
80 9 20 31 68 39 85 47 [ 103 54 | 18| 62 | 1385 | 130 | 2587 | 138 | 305 | 146 [ 322 ] 153 | 338 | 161 | 355 | 169 | 373 | 177 | 380 | 184 | 406 | 192 | 423
85 g |29 | 33 [ 72| 41 | 9f | 50 [ 00| 57 | 128 65 | 744 [ 1236 | 305 | 147 | 324 [ 155 | 342 | 183 | 350 | 171 | 377 | 160 | 396 | 188 | 444 | 195 | 437 | 204 | 449
90 10 | 2235 [ 75| 44 | 96| 52 [s16] B0 | 133| 69 | 753 | 147 [ 325 | 155 | 343 [ 184 | 362 | 172 [ 380 | 181 | 300 | 190 | 419 [ 199 | 430 | 207 | 456 | 216 | 475
95 10 | 23| 37 | 87 | 46 | 101 | 55 [ 22| 64 | 147 | 73 |67 | 155 | 341 | 164 | 362 [ 173 | 383 | 182 [ 401 | 191 | 422 | 201 | 442 [ 210 | 463 | 218 | 482 | 228 | 502
100 1M1 | 24| 39 | 85| 48 |07 | 58 [s20] 67 |48 | 77 |70 | 183 [ 350 | 173 | 381 | 183 [ 403 | 191 [ 422 | 201 [ 444 [ 211 | 466 | 221 | 488 | 230 | 507 | 240 | 529
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How to read the Dry Ice Calculation charts
Unicooler — RAP (LD9)

Based on the example of a door-to-door transportation of 51hours the following amount
of dry ice will be the minimum required:

o o 1 -
::I;ocler (:2Cto ¥°C)l PRy ICE CALCULATION > SET 5°C Wi « (1) Select the duration of the
! calculated door-to-door
L - AMBIENT TEMPERATURE transportation.
HOUISE 20°C | 48°C| A0°C| 5°C | 0°C | 5°C | 10°C | 15°C | 20°C | 25°C | 30°C | ng exact value shown select
massen - always the next higher value.

5 40 50 60 7.0 8.0 5.0 10,0 10,0 11,0 120

:g 1;‘3.3 1:'3 :;j Eﬂg ‘2 ‘j 133 2; “3 2 * (2) Select the average ‘Ambient

20 12::1 15:3 Eﬂj:l :2::1 :.-::u ea:z 20 3.‘-::1 c:u::u -’-’-::l 47:3 Temperature (+1SOC)

2_25 i | e | s | s | canae | o | v | seee | s | s | waw (3) Retrieve frqm chart_ the minimum
ey amount of dry ice required

30 18, 240 0.0 25,0 400 45,0 E0.0 55,0 80,0 &850 70.0

35 2.0 28,0 340 40,0 480 £20 =] 850 700 7E.D 520

40 26,0 220 280 48,0 £3.0 0.0 74.0 80,0 570 940 Important Note:

45 29.0 25,0 a4 520 55,0 £3.0 530 90,0 0. | 1050 Higher amounts of dry ice have no
T T T Y S T 50 | geo. | 1000 [“i0s0 |" 1re negative effect on the goods as long
|. .55 .E 35,0 227 Fal 83.0 30 820 >0 |. 101.0 110,0 1180 1280 as unit has been programmed and

B e TR e e EHEE L s | 900 | 400 sufficient battery capacities available!

65 41,0 520 840 750 580 g7.0 1080 | 1190 | 1200 | 1410 | 1820

[t 450 £8,0 £2.0 £0,0 2.0 w50 | 1180 | 1290 | 1400 | 1520 | 184m

(] a0 20,0 T30 52,0 o0 | 1120 | 1240 | 12380 | 1500 | 1620 | 4750 If considered necessary dry ice

800 510 | s40 | 7m0 | w0 [ 1os0 [ 1200 | 1320 | 1470 | 1800 | 1720 | 1evo compartment can always be loaded

85 54.0 €80 820 87.0 1120 | 1270 | 14,0 | 1580 | 170.0 | 1840 | 198D to the maximum.

an ET.0 720 550 1020 | 1180 | 1250 | 1480 | 1850 | 1800 | 1880 | z0m

g5 20.0 TED 83,0 1090 | 1260 | 1420 | 1570 | 1740 | 19000 | 2080 | 2220

100 82.0 80,0 =l 1140 | 12410 | 1480 | 1850 | 1830 | 1280 | M&a0 | 2230
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Dry Ice Types

2 Ury lce Ury lce
.M Blocks — 10kg each Slices — 2kg each
umsrapped umasrapped
Ory Ice Ory Ice
Elocks — 2kg each Slices — 2kg each
unwrapped wrapped
Ury lce Ury lce
Elocks — 10kg each Slices — Zkg each
wrapped (Flastic bags)
Intertionally |aft blank Intentionally l=ft blank DW [BE R
Pellets- Nuggets..--.-
Drylce Powder. Shisle oo
e HOTtobeusedl MREBEIER)
i NEXT to-beusedt.:. ...
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