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Disclaimer: This white paper is a design-and-analysis guide to help designers optimize LG Residential Light
Commercial system design based on product capacity. For the design and/or installation and service of LG HVAC
products, please utilize or consult with the appropriate software, Engineering, Installation or Service manuals.
Equipment selection and software modeling accuracy is highly dependent on user-supplied data. It is the user's
responsibility to understand how the data referenced or entered in software affects determination/program output,
and to understand that any predefined libraries are to be used only as guidelines for entering project-based data.
Calculation results and software reports described by this guide are meant to aid the system designer and are not a
substitute for design services, judgment, or experience. The most current equipment data may be accessed on the
LGhvac.com website.
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Properunderstanding of equipment capability is important to ensure successful design, installation, and
operation. It also helps with setting appropriate expectations. While inverter components can adjust
across a range of operation, the equipment’s capability may not be appropriate for every designed load.
Statements like “it’s an inverter, it will ramp down to match the load” are common throughout the
industry, though may not be true depending on the particular application of the product. In addition to
consideration of equipment operation at design conditions, it’s essential for designers to evaluate the
capability for equipment to “ramp down” and operate at low or minimum output.

First, it’s important to understand the overall capacity range that’s represented by the
“Min~Rated~Max” capacity values cited in applicable product literature. The LG Residential Light

Commercial Applications Guide (hyperlink embedded for convenience) includes a section that details
equipment Min~Rated~Max capacity. Two main take-aways when reviewing the product’s capacity,
should be that the cited values are based on AHRI rated conditions (cited on the equipment AHRI
certificate) and that “Min” represents the minimum capacity output while “Max” represents the
maximum (full-load) capacity output. So, a design taking into consideration more favorable or severe
temperature conditions, when compared with the AHRI conditions could result in a variance from cited
Min and Max capacity values, just as the capacity based on design conditions may be different than the
AHRI “rated” capacity, or the published nominal capacity. Additionally, it is worth noting that the LG RLC
Applications Guide includes other helpful information that should be reviewed such as a section that
includes considerations to avoid equipment oversizing.

In addition to the content published in the LG RLC Applications Guide, the following examples provide
additional details that should help improve understanding of product operation at low or minimum
capability.

For a single zone HVAC system, the Min~Rated~Max capacity range simply correlates to the equipment
capacity range. A cited Min or Max capacity is based on the matching indoor unit (IDU) and outdoor unit
(ODU) —so any variance between cited values and expected output would only be due to external
factors, such as project design temperatures and applicable pipe derate. For example, a 24k Btu/h Long
Pipe system cited with Min capacity of 3,070 Btu/h at AHRI conditions could have a slightly diffe rent Min
capacity when compared to actual project design conditions (such as 100F outdoor temp, 77/64 indoor
temp). Before accounting for any pipe derate, the capacity in this instance, based on project design
conditions, would be 20,790 Btu/h compared to the AHRI conditions capacity of 22k Btu/h. This is an
important factor that must be taken into consideration since the Min~Rated~Max capacity range is
based on AHRI temperatures and other physical system variable defined in the AHRI Standard, but the
project design capacity is 5.5% less than the AHRI Rated capacity. Although it may appear at first glance
that a designer might correlate a similar 5.5% reduction to the AHRI rated Min capacity if evaluating
equipment minimum operation (orsimilarly the maximum operation), this assumption may not be true.
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Table 2: Single Zone Extended Piping Wall Mounted Specifications.

System (Mode) (Indoor Unit/ Outdoor Unit) [\ snouatit v Sbod
Cooling Capacity' (Min/Rated/Max) (Btu/h) 3,070 ~ 22,000 ~ 30,000
Cooling Power Input’ (Rated) (kW) 1.69
Heating Capacity (Min/Rated/Max) (Btu/h} 3.070 ~ 26,000 ~ 36,200
Heating Power Input’ (Rated) (kW) 2.08

Cooling Capacity Table for LS243HLV3 (LSU243HLV3 + LSN243HLV3)
Table 11: LSN243HLY3 / LSU243HLV3 Cooling Capacities.

Indoor Air Temperature (°F DB/ °F WEB)
77164 80

Qutdoor Air 54753 68 / 57 72 /61

Temp. (°F DB) 767 86/72 90/ 75

TC |SHC| Pl | TC ISHC| Pl | TC [SHC| Pl | TC [SHC| Pl | TC ISHC| Pl | TC [SHC| Pl | TC | SHC| Pl

0 1332 | 1035 | 066 | 1666 | 1102 | 078 | 19998 | 1168 | 090 | 2416 | 1253 | 105 | 2666 | 13.03 | 114 [ 2225 (1421 | 093 | 1930 | 1500 | 079
5 13.07 | 1020 | 069 | 1634 | 1086 | 081 | 1961 | 1152 | 034 | 2370 | 1235 | 110 | 2615 | 1284 | 119 [ 2182 [ 1401 | 097 | 1893 | 1478 | 083
7 1316 | 1029 | 070 | 1645 | 1096 | 082 | 1974 | 1163 | 085 | 2386 | 1246 | 1.1 | 2633 | 1296 | 120 [ 21.97 [ 1414 | 098 | 1906 | 1492 | 083
10 13.20 | 1044 | 071 ) 1662 [ 1111 [ 084 | 1995 | 11.79 | 087 | 2410 | 1263 | 113 | 2660 | 1314 [ 1.22 | 22.20 | 1433 | 1.00 | 1926 | 1512 | 085
14 1347 | 1062 | 072 | 1684 | 131 [ 085 | 2022 | 1200 | 089 | 2443 | 1286 | 115 | 2696 | 1338 | 125 | 2250 | 1459 | 102 | 1952 | 1540 | 087
23 1446 | 141 | 071 | 1740 | 1214 | 086 | 2033 | 1288 | 101 | 2400 | 1380 | 120 | 2620 | 1436 | 131 [ 23.06 [ 1566 | 1.04 | 2096 | 1653 | 087
25 1469 | 1150 | 073 | 17.56 | 1230 | 088 | 2043 | 1302 | 1.02 | 2402 | 1391 | 1.20 | 2618 | 1445 | 1.3 [ 2331 [ 1583 | 106 | 2140 | 1675 | 089
30 1525 | 1203 | 079 | 1797 | 1270 | 082 | 2068 | 1336 | 1.05 | 2408 | 1419 | 122 | 2611 | 1468 | 132 [ 23584 [ 1625 | 110 | 2250 | 1730 | 085
35 1582 | 1248 | 084 | 1838 | 1309 | 0596 | 2054 | 1370 | 1.09 | 2413 | 1446 | 124 | 2605 | 14591 | 133 | 2458 | 1667 | 1.14 | 2360 | 1785 | 1.02
40 16.39 | 1293 | 089 | 1879 | 1348 | 101 | 2119 | 14.04 | 112 | 2419 | 1473 | 126 | 2599 | 1515 | 1.34 | 2521 | 17.09 | 119 | 2470 | 18.3% | 1.08
45 16.96 | 13.38 | 085 | 1920 | 1388 | 105 | 2144 | 1438 | 115 | 2424 | 1500 | 128 | 2593 | 1638 | 1.35 | 2685 | 1751 | 123 | 2679 | 1894 | 1.15
50 17.52 | 1382 | 1.00 | 1961 | 1427 | 109 | 2169 | 1472 | 1.18 | 2430 | 1527 | 130 | 2686 | 1661 | 1.36 | 26.48 | 1704 | 127 | 2689 | 1948 | 1.1
55 1808 | 1427 | 105 | 2002 | 1466 | 113 | 2195 | 1506 | 121 | 2436 | 1555 | 131 | 2580 | 1584 | 137 [ 2742 [ 1836 | 134 | 2799 | 2003 | 127
B0 1866 | 1472 | 111 | 2043 | 1506 | 118 | 2220 | 1540 | 124 | 2444 | 1582 | 133 | 2574 | 1607 | 138 [ 2775 [ 1878 | 136 | 2008 | 2058 | 134
65 1845 | 1458 | 116 | 2047 | 1500 | 123 | 2985 | 1541 | 130 | 23085 | 1582 | 138 | 2521 | 1623 | 143 [ 2721 [ 1879 | 141 | 2855 | 2048 | 140
70 18.32 | 1445 | 122 | 1991 | 1494 | 128 | 2150 | 1542 | 1.35 | 2348 | 16.02 | 142 | 2467 | 1638 | 147 | 26.68 | 1880 | 147 | 2802 | 2041 | 147
75 1815 | 1432 | 127 | 1965 | 14.88 [ 133 | 2114 | 1543 | 140 | 2301 | 1612 | 147 | 2414 | 1654 | 1.52 | 26.14 | 1881 | 153 | 2748 | 2032 | 154
20 17.88 | 1419 | 1.33 | 1939 [ 1481 [ 139 [ 2079 | 1544 | 145 | 2256 | 16.22 | 1.52 | 2360 | 1669 | 1.56 | 2661 | 18.82 | 150 | 26.04 | 20.24 [ 161
a5 17.81 | 14.05 | 130 | 1942 [ 14.75 [ 144 | 2044 | 1545 | 150 | 2208 | 16.33 | 156 | 23.07 | 1685 [ 1.60 | 25.07 | 1883 | 165 | 2640 | 20.15 | 168
90 17.64 | 13.92 | 144 | 1886 | 1469 [ 149 | 2000 | 1546 | 156 | 2162 | 1643 | 161 | 2253 | 17.00 | 165 | 2453 | 1884 | 1.71 | 2587 | 2007 | 175
95 17.47 | 13.79 | 1.50 | 1860 [ 1463 [ 1.55 | 16974 | 1547 | 180 | 2115 | 1653 | 186 —22.00 [17.16] 1.69 | 24.00 | 1885 | 1.77 | 2633 | 19.98 | 1.82
100 17.01 [ 1343 | 152 | 1847 | 1431 | 157 | 19.34 | 1519 | 162 | 20.797] 1620 | 168 | 2166 | 1695 | 172 | 2358 | 18565 | 1.79 | 24.87 | 1962 | 1.84
105 1656 | 13.06 | 154 | 17.75 | 1398 | 159 | 1894 | 1491 | 164 | 2042 | 1606 | 1.71 | 2131 | 1675 | 1.74 | 2317 [ 1825 | 182 | 2441 | 1926 | 187
110 1610 | 1270 | 157 | 1732 | 1366 | 162 | 1854 | 1462 | 167 | 2006 | 1582 | 173 | 2097 | 1654 | 177 [ 2276 [ 1795 | 184 | 2395 | 1889 | 183
115 1553 | 1225 | 159 | 1670 | 1318 | 164 | 1788 | 1412 | 169 | 1935 | 1528 | 1.75 | 2024 | 1599 | 1.79 [ 2198 [ 1735 | 187 | 2314 | 1826 | 192
118 1518 | 11.98 | 160 | 1634 | 1289 [ 165 | 1740 | 1381 | 1.70 | 1893 | 1496 | 1.76 | 19.80 | 1585 | 1.80 | 21.52 | 1699 | 168 | 2266 | 1788 | 193

For example, consider a multi-zone product where the minimum capacity cited for a unit (c/o the
Min~Rated~Max capacity cited in literature such as the Engineering Manualexample below) may not be
consistent with a specific project’s combination. The LMU480HHV has a cited Min~Max capacity range
of 10,800~58,000 Btu/h: the minimum 10,800 Btu/h capacity corresponds to the minimum possible
combination for that outdoor unit (which is 18k Btu/h of connected indoor units/capacity). Similarly,
the maximum 58,000 Btu/h capacity corresponds to the maximum possible combination for that
outdoor unit (which is 65k Btu/h of connected indoor units/capacity). In this example, a Multi F unit
designed to accommodate the minimum 18k Btu/h combination will not be able to demand the ODU’s
full-load Max capacity, and a Multi F unit designed to accommodate the maximum 65k Btu/h
combination will not be able to unload to reach the Min capacity due to the capacity of the IDUs
connected.

Table 17: Multi F MAX with LGRED Outdoor Unit Specifications.

| Model Number | LMU361HHV | LMU421HHY | LMU480HHV
Cooling (Btu/h) {Min.*ﬁated'- Max.)' 10.800~36,000~47,000] 10,800~42,000~53; 10.800~48 000~58,
Cooling Power Input (kW) (Min_~Rated~ Max.) 0.64~2.48~4 07 0.64~3.04~4 71 0.64~3 66~5.17
Cooling Running Current (A) (Min.~Rated~ Max.) 2.9~11.2~18.5 2.9~13.8~21.3 2.9~16.6~23.4
Heating (Btu/h) (Min.~Rated~ Max.)' 12.420~45.000~50,000]12.420~48.000~54 5001 12.420~52.500~59 000
Heating Power Input (kW) (Min.~Rated~ Max.} 0.71~3.30~4.31 (0.71~3.70~4.70 0.71~4.25~5.09

| Heating Running Current (A} (Min.~Rated~ Max.) 3.2~14.9~19.5 3.2~16.8~21.3 3.2~20.0~23.0
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To properly evaluate an outdoor unit’s minimum or maximum operation, it’s important to first
determine the appropriate minimum or maximum capacity associated with the specific project’s IDU
combination.

In the Multi F ODU Combination Data Manual Table 27 shown below, a unit with 36k Btu/h of connected
indoor units/capacity has a specific and different “Min~Rated~Max” capacity range compared to the
“overall” capacity range cited for the ODU. For example, a LMU480HHV with 36k Btu/h connection has
a Min~Rated~Max capacity range of 21,600~36,000~39,686 Btu/h.

Table 27: LMU480HHV with Non-Ducted Indoor Units — Rated Cooling Combination Table.

Total Indoor Unit y Total Co;lingdCagaci ty - Input (W Running Current (W)
: inimum ate: aximum 5 : EER2 | SEER2
Capacity (kBtu/h) Btuh W Bth W Btuh W Min. |Rated | Max. | Min. |Rated | Max.
8 10.800 | 3.17 ; 528 | 20700 | 6.07 | 643 [1125]1617] 29 | 5.1 73 6.0 22.5
9 1400 | 3.34 9000 | 557 | 21755 ] 638 | 682 |1.194]1705] 3.1 54 7.7 59 22.5
20 12000 | 352 120000 | 586 ] 22810 | 669 | 722 |1263]17941 33 | 57 8.1 5.8 224
21 12600 | 369 ] 21000 | 615 ]| 23864 | 699 | 762 [1333]1883] 35 | 60 | 85 15.8 224
22 13200 | 387 ] 22000 | 645 ] 249019 | 730 ] 802 [1404]1973] 36 | 64 | 89 15.7 224
23 13800 | 404 ] 23000 | 674 | 25974 | 7.61 843 |1476]2063] 38 | 67 | 93 15.6 224
24 14400 | 422 124000 | 703 ] 27020 | 792 | 885 |1548|2154] 40 | 70 | 98 155 22.3
25 15000 | 440 ] 25000 | 733 ] 28083 | 823 | 927 |1622]2246] 42 | 7.3 | 10.2 15.4 22.3
26 15600 | 457 ] 26000 | 762 ] 20138 | 854 | 969 |1696]2338] 44 | 7.7 | 106 15.3 22.3
27 16200 | 475 | 27000 | 791 ]30193 | 885 ]1.012]1.770]2431] 46 | 80 | 11.0 15.3 22.3
28 16,800 | 492 | 28.000 | 821 | 31248 | 9.16 |1.055]|1846|2524] 48 | 84 | 114 15.2 22.2
29 17400 | 510 ] 29.000 | 850 | 32302 | 947 ]1.099]1923]2619] 50 | 87 | 11.9 15.1 22.2
30 18000 | 528 ] 30000 | 879 ] 33357 | 978 |]1.143]2000)2713] 52 | 9.1 | 123 15.0 222
31 18600 | 545 ] 31000 | 909 | 34412 | 10.09 ]1.188]2078 2809 54 | 94 | 12.7 14.9 22.1
32 9200 | 563 | 32000 | 938 | 35467 | 10.39 |1.233]2157]2905] 56 | 9.8 32 48 22.
33 9800 | 580 ] 330001 967 | 36521 | 10.70 | 127812237 13.002] 538 0.1 3.6 4.8 22.
34 20400 | 598 | 34000 ]| 996 | 37576 01 3251231813099 6.0 | 105 | 14.0 47 22.
35 21.000 | 6.15 | 35000 0.26 | 38631 32 11.371]2400]3197] 6.2 09 | 145 4.6 22.0
@:6 21600 | 6.33 | 36.000 0.55 | 39.686 63 11419]2483 13298 64 1.2 ] 149 45 22.0
37 22200 | 651 | 37.000 | 10.84 | 40740 | 1194 |1470]2572]3405] 67 | 11.7 | 154 14.4 21.
38 22800 | 668 | 38.000 | 1114 | 41795 | 1225 |1522]2664|3515] 69 | 121 ]| 159 14.3 21.8
39 23400 | 6.86 | 39.000 43 | 42850 256 | 157512756 136271 7.1 25 ] 164 4.2 21.8
40 24,000 | 7.03 ] 40.000 72 | 43.905 287 |1.629]2850]3.740] 74 29 | 169 40 21.7
41 24600 | 7.21 | 41.000 2.02 | 44,960 318 1168312946 ]3854] 7.6 331175 39 21.6
42 25200 | 7.39 | 42000 231 146014 | 1349 |1.739]3043]3969] 79 38 | 180 36 215
43 25800 | 7.56 | 43.000 260 | 47.069 | 1380 |1.796]3.143]4.080] 8. 42 5 3.7 21.3
44 26400 | 7.74 | 44000 290 | 48.124 410 ]1.853]3243 14191 ] 84 47 | 19.0 36 21.2
45 270001 79 45,000 319 | 49179 441 91213346 14303] 87 52 1 195 35 21.0
46 27600 | 8.09 | 46.000 3.48 | 50.233 472 11971]1345014415] 89 5.6 1 20.0 3.3 20.8
47 28200 | 8.26 | 47.000 3.77 | 51.288 5.03 [2032]3556[4529] 9.2 6.1 | 20.5 3.2 20.7
4 28.800 44 | 48000 407 | 52.343 534 1209413664 [4646] 95 66 | 21.0 3. 20.5
49 28.800 8.44 48.000 407 | 53.286 15.62 2094|3664 14731 95 6.6 | 214 3. 20.5
50 28800 | 844 | 48.000 4.07 | 54229 589 120043664 [4817] 95 6.6 | 21.8 3. 20.5
51 28800 | 844 | 48000 | 1407 | 55.172 | 16.17 | 2.004 | 3.664 | 4004 ] 95 | 1606 | 22.2 3. 20.5
52 28800 | 844 | 48.000 407 | 56.114 | 1645 2094 ]3664]4991] 95 6.6 | 22.6 3 20.5
53 28800 | 844 | 48000 407 | 57.057 672 12004 13664150781 95 66 | 23 3: 20.5
28,800 |_8.44 | 48000 407 ] 58000 | 17.00 [2.094]3664]5165] 95 6.0 | 23.4 3. 20.5
55 28.800 | 844 | 48.000 4.07 | 58.000 700 |2.094]3664]5165] 95 6.6 | 234 3. 20.5
56 28.800 44 | 48000 407 | 58.000 7.00 1200413664 [5165] 9.5 66 | 234 3. 20.5
57 28.800 8.44 48,000 407 | 58.000 700 1209413664 ]5165] 95 6.6 | 234 3: 20.5
58 28.800 | 844 | 48000 407 | 58.000 7.00 2094 ]3664]5165] 95 6.6 | 234 3. 20.5
59 28.800 | 844 | 48000 407 | 58000 7.00 1209413664 151651 95 6.6 | 234 3. 20.5
80 28.800 | 844 | 48,000 4.07 | 58.000 700 |2094]13664]5165] 95 | 16.6 | 234 3 20.5
1 800 | 844 | 48000 407 00 700 1209413664]15165] 95 6.6 g,h 3 20.5
800 44 | 48000 4.07 .00 17.00 12094 [3664]5165] 95 6.6 4 35 20.5
63 28.800 | 844 | 48.000 4.07 | 58.000 7.00 120943664 ]51651 95 6.6 | 234 3. 20.5
28.800 | 844 ] 48.000 407 | 58.000 700 [2094]3664]5165] 95 6.6 | 234 3. 20.5
65 28.800 | 844 | 48.000 4.07 | 58.000 7.00 1209413664 ]5165] 95 6.6 | 234 3. 20.5
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The specified combination capacity range for a specific project is what the project designer should
evaluate withrespectto system design and equipment selection, especially if IDUs are each individually
oversized for the load of the space load each serves.

Example: LMU480HHV with 36k Btu/h connected capacity from a combination of (3) 7k Btu/h
IDUs and (1) 15k Btu/h IDU

Consider that the 7k Btu/h IDUs have a space load requirement of 5k Btu/h each while the 15k
Btu/h IDU has a space load requirement of 13k Btu/h.

In the above example scenario, if minimum required demand were evaluated only for (2) of the 7k Btu/h
IDUs - a total space load requirement of 10k Btu/h, the project designer could mistakenly presume that
the LMU480HHV “overall” Min capacity of 10,800 Btu/h is adequate to satisfy the combined 10k Btu/h
minimum space load for the (2) 7k Btu/h IDUs. However, due to the overall combination’s 36k Btu/h
connected capacity, the actual Min capacity of the ODU would be 21,600 Btu/h — more than twice the
required space load (resulting in more than twice the capacity required in each space). With no bypass
capability in the ODU for excess capacity and because the Branch Distribution Unit EEVs are sized to
accommodate up to a 24k Btu/h IDU?, the EEVs for the (2) 7k Btu/h IDUs would pulse open wider than
required to simply satisfy IDU capacity, to accommodate the refrigerant flow from the compressor in
order to maintain target suction pressure... in this example, half of 21,600 Btu/h Min capacity would go
to each of the 7k Btu/h IDUs - 10,800 Btu/h each. Like the single zone example above, the Min or Max
capacity obtained from Multi F ODU combination tables is based on AHRI temperatures, so at design
conditions there may be a slight variance that can be evaluated similarly using Multi F ODU performance
tables for the applicable combination.

Whether the Min~Max capacity range is determined by equipment limitation (required minimum
refrigerant mass flow through the compressor or the compressor’s full-speed maximum capacity) or
determined by logic based on equipment combination (connected IDUs in a Multi F system that may be
large enough the compressor-based minimum is less than the connected combination minimum
capacity, or may be small enough that the compressor-based maximum is more than the connected
combination maximum capacity), it's important that the designer understand how to determine and
take into account which of these two conditions will determine the corrected Min or Max capacity based
on the project’s equipment selection and local weather conditions. An accurate representation of
product operation must be evaluated so that proper design adjustments can be made if necessary. For
example, if small space loads drive the oversizing of IDUs (and the ODU), it may be advantageous to
combine space loads so that they are accommodated by a single right-sized (ducted) IDU instead of
multiple oversized IDUs. With low static, high static, and VAHU options there should be a solution
available provided there is space to accommodate ductwork.

1. PortDonPMBD3641accommodatesa36kBtu/hIDU; IDUconnections on single-fan Multi F ODUs accommodate up to 24k
Btu/h; RLC IDUs do not contain EEVs— they arein the ODU or BDU vs VRF IDUs that have an integrated EEV sized for that IDU
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