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TECHNICAL NOTE NLY45LAa/b

NLY45LAa/b:

High Efficiency Model with Natural Refrigerant

High Efficiency ranges
have the most extended
series working with R134a,
R404A and natural refrig-
erants R290 and R600a for
both, HMBP and LBP ap-
plications. These ranges
get to improve the com-
pressor COP between
15% and 30% while re-
ducing energy consumption of commercial refrigeration appli-
ances up to 25% with respect to standard compressors.

In parallel with high efficiency trend, market is moving towards
the hydrocarbons (R290 and R600a) with the target of replac-
ing the H-CFCs and HFCs refrigerants which have high impact
on environment (like R134a or R404A).

In particular, the energy consumption of a R290 compressor is
between 10% and 15% lower than a similar application with
R404A. Additionally, propane has better dynamic behavior
showing a lower increase of energy consumption with increas-
ing ambient temperatures.

The major environmental benefits are obtained
combining the use of the R290 with the

design criteria of high efficiency range.

The combination of the use of R290 with high efficiency me-
chanical kit can save up to 50% in compressor energy con-
sumption in a cabinet with a high efficiency R290 compressor
if it is compared with a R404A standard efficiency compressor
in the same cabinet.

NLY45LAa/b Main Advantages and Benefits

e Compressor power consumption reduction up to 50% in
comparison to its equivalent R404A standard compressor.

* NLY45LA works with R290 which has no direct contribution
to global warming (GWP = 3) and null Ozone Depletion Po-
tential (ODP = 0).

e Advanced mechanical system design and improved refriger-
ant fluid dynamic performance.

e Advanced motor windings design and patented electrical
diagram design which allows the “optional running capaci-
tor” concept.

e Same compressor NLY45LA allows either CSIR (NLY45LAa)
or CSR (NLY45LADb) versions only by means of changing the
electrical components.

e Easy replacement in cabinet from its equivalent standard
compressor.

e Wide working range: from -40°C to -10°C evaporating tem-
perature range.

¢ Wide operating voltage range: from 187V to 264V at 50Hz.

e Compressor able to work up to 43°C ambient temperature.

Optional Running Capacitor Concept

Beside of the several important improvements in the me-
chanical kit, most High Efficiency models are equipped with
electrical motors designed with the “optional running capaci-
tor” concept. It means that same compressor can be CSIR or
CSR depending on the electrical parts assembled This patent-

ed system also allows having CSR versions (with starting and
running capacitor) in the same compressor bracket (without
the necessity of using a voltage relay together with its external
bulky electrical box).

Comparison between ML45FB (R404A, standard efficiency) and NLY45LA (R290, high efficiency).

ML45FB @ -23,3/55°C

NLY45LA @ -23,3/55°C

Model Version Capacity (kcal/h)f  COP (W/W) | Model Version Capacity (kcal/h))  COP (W/W) 3:35
NLY45LAa CSIR 176 1,35 44%
ML45FB CSIR 170 0,94
NLY45LAb CSR 176 1,44 53%

NLY45LAa shows a COP increase of 44% for CSIR versions and a 53% increase for CSR version respect to same level of cooling

capacity (about 170 kcal/h).
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Appliance test: Ice cream conservator. ML45FB vs NLY45Lab

This real test in an ice cream conservator shows the benefits of
using a high efficiency R290 compressor with running capaci-
tor (NLY45LAb) in comparison with a R404A standard efficien-

Application characteristics and test conditions

Internal net volume 125 Liters
Cabinet load Empty
Ambient temperature / RH 25°C /50%
Average internal temperature -18°C

Test and working conditions data

ML45FB NLY45LAb
Compressor type R404A std. effic. R290 high effic.
Evaporating -32.3°C -32,1°C
temperature
Condensing 42,3°C 42,5°C
temperature
Duty cycle 52% 51%

Energy consumption

2,44 kWh/24h

1,61 kWh/24h

Energy consumption
difference vs cabinet
with NLY45LAb

34,0%

cy compressor (ML45FB). The results are directly connected
to the better efficiency of the R290 vs R404A and the high
efficiency mechanics and electrical motor design.

NLY45LAb main technical characteristics

Displacement: 4.56 cc
Gas: R290
Application: LBP (from -40°C to -10°C)

Power supply:

220-240V 50Hz

Compressor motor:

CSIR / CSR (for a and b version
respectively)

Expansion system:

Capillary / Expansion Valve

Compressor cooling:

Fan

Max. ambient temp:

43°C

Protection:

Overload protector

Approvals:

VDE approved

compressors



NLY45LA compressor performances at ASHRAE conditions

Liquid temperature 32°C | Suction and return gas temperature 32°C | Ambient temperature 32°C

Cooling Capacity (kcal/h) in function of evaporating temperature

Cond. Temp. -40°C -35°C -30°C -23,3°C -20°C -15°C -10°C
45°C 76 103 192 192 223 277 338
50°C 71 97 129 184 215 268 328
55°C 66 91 123 176 207 259 318
60°C 61 85 116 168 198 250 308

Input Power (W) in function of evaporating temperature

Cond. -40°C -35°C -30°C -23,3°C -20°C 15 -10°C

Temp. | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSR | CSR
45°c | 102 9 111 107 120 120 134 137 141 146 153 160 165 175
50°C | 100 9% 112 108 125 121 143 139 152 149 167 164 182 180
55°C 98 95 113 108 129 122 152 142 163 152 181 168 200 185
60°C 9% 95 115 109 134 124 161 145 174 155 196 172 218 190

C.0.P. (W/W) in function of evaporating temperature

el -40°C -35°C -30°C -23,3°C -20°C -15°C -10°C

Temp. | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR | CSIR | CSR
45Cc | 087 | 092 | 108 | 1.11 1.31 132 | 166 | 163 | 184 | 178 | 211 2.01 238 | 225
50 | 083 | 08 | 100 | 104 | 120 | 125 | 149 | 153 | 164 | 168 | 187 | 190 | 209 | 212
55C | 078 | 081 093 | 098 | 110 | 117 | 135 | 144 | 147 | 158 | 166 | 179 | 185 | 2.00
6°c | 074 | 075 | 086 | 0091 1.01 100 | 122 | 135 | 132 | 149 | 148 | 169 | 165 | 1.89

Current consumption (A) i

function of evapo

ating temperature

Cond. -40°C -35°C -30°C -233°C -20°C -15° -10°C
Temp. | CSIR | CSR | CSR | CSR | CSIR | CSR | CSIR | CSR | CSR | CSR | CSR | CSR | CSIR | CSR
4C | 082 | 050 | 08 | 055 | 090 | 060 | 097 | 068 | 101 | 072 | 107 | 079 | 114 | 086
5°C | 08 | 050 | 086 | 055 | 091 | 061 | 098 | 069 | 102 | 073 | 109 | 080 | 116 | 0.8
55 | 082 | 050 | 086 | 055 | 091 | 061 | 099 | 070 | 103 | 075 | 110 | 082 | 118 | 0.0
60°C | 08 | 050 | 087 | 056 | 092 | 062 | 100 | 071 | 105 | 076 | 112 | 084 | 120 | 092
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