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Background

When designing refrigeration systems for Solstice N40 (R-448A) charges per 100ft of piping

supermarkets or other large commercial Charge Calculation Table 1

projects itis helpful to include the expected

refrigerant charge in the construction Weight per 100ft of piping (lbs)

documents. This allows for accurate Line (JNSeTeYAll  Suction Line @ Select Evaporator Temperature

competitive bidding and assurance of Size OD Liquid Hot Gas . . . .

ample refrigerant during startup. (inches) Line Defrost -25°F -15°F +15°F +25°F
3/8 35 0.20 0.02 0.03 0.06 0.07
172 6.6 0.37 0.05 0.06 0.11 0.13

Problem 5/8 106 059 007 0.09 0.17 021

Calculating refrigerant charge by experience 3/4 15.9 0.88 0.11 0.14 0.25 031

or rule-of-thumb can be inaccurate. 7/8 22.0 12 0.15 0.19 0.35 0.43

1-1/8 376 2.1 0.26 0.33 0.60 0.73

Resolution 1-3/8 572 32 0.40 0.50 0.92 11

A series of charts have been developed to 1-5/8 810 45 057 070 13 L6

assistin calculating system charge. 218 1409 8 099 12 23 21

The total charge will be the sum of the Zol8 2L L2t Lo L9 32 12

refrigerant in the piping to the fixtures (circuits), 178 3102 112 22 21 >0 6.0

the receiver charge, the condenser charge and o B Lo LY 51 5.0 6.1

the evaporator charges. Table 5 can be used to 4-1/8 5432 302 38 At 8.7 10.5

combineallcha rges for a total cha rge. Conditions: 105°F condensing, 5°F sub cooling, O°F evaporator for discharge calculations



Condenser Refrigerant Charge

Condensers have varying charges Solstice N13 (R-450A) charges per 100ft of piping
based on manufacturer, model, and the Charge Calculation Table 2
condenser. Manufacturers’ data sheets

Weight per 100ft of piping (lbs)

will supply charge values based on the et S e S el
condenser selected. Temperature
Line Size OD o
Note: (inches) Liquid Line Discharge +15F +25°F
A condenser can also have up to a four 3/8 28 014 003 0.04
times greater .charge if holdback valves 172 - 026 0,06 0,07
are used for winter head pressure control.
5/8 114 0.41 0.09 011
3/4 171 062 0.14 017
Evaporator Charges 7/8 238 0.86 0.19 023
Evaporators will have varying charges 1-1/8 405 15 032 0.40
based on fixture type, manufacturer, 1-3/8 617 2.2 0.49 0.60
and model. Manufacturers’ data sheets 1-5/8 873 32 069 085
will supply charge values based on the 2-1/8 1519 55 12 15
equipment selected. 2.5/ - 85 19 23
3-1/8 3343 121 26 33
3-5/8 4529 16.3 3.6 44
4-1/8 5854 211 4.6 5.7

Genetron LT (R-407F) charges per 100ft of piping
Charge Calculation Table 3

Weight per 100ft of piping (lbs)

Line Discharge/ Suction Line @ Select Evaporator Temperature
Size OD Liquid Hot Gas
(inches) Line Defrost -25°F -15°F +15°F +25°F
3/8 36 0.19 0.02 0.03 0.05 0.07
172 6.7 0.35 0.04 0.05 0.10 0.12
5/8 10.8 0.56 0.07 0.09 0.16 0.20
3/4 16.1 0.83 0.10 0.13 0.24 0.30
7/8 224 115 0.14 0.18 0.34 041
1-1/8 38.2 1.97 0.25 031 0.58 0.70
1-3/8 58.2 2.99 0.38 0.47 0.88 11
1-5/8 82.4 4.24 053 0.67 12 15
2-1/8 1433 1.37 0.92 12 22 2.6
2-5/8 221.0 11.37 14 18 a3 4.0
3-1/8 315.5 16.23 2.0 2.6 4.8 58
3-5/8 426.8 2195 2.8 Bi5 6.5 7.8
4-1/8 552.5 2841 36 4.5 8.4 10.1

Conditions: 105°F condensing, 5°F sub cooling, O°F evaporator for discharge calculations



Receiver Charge:

If the receiver dimensions or volume
is known, the charge can be calculated
from Table 4.

Forexample:
An 18-inch diameter, 6 ft long
receiver would have a volume of
length (ft) x area (ft2).

Volume =

Gt x (3.14x15f2+4)=106ft3

(end bell volume is considered negligible)
With a common fill percentage of 30%,
the total charge for R-448A will be:

65.6x 10.6x0.3=208 lb.

Total Charge:

Use the table below to combine the
charges to determine the total charge.

Table 4
Receiver Charge
Refrigerant . Fill %** .
. . Receiver . . Refrigerant
Refrigerant Density e (in decimal
(b/fe) Volume* (ft?) ie,03) Charge (lb)
Solstice N40
(R-448A) (65.6 X X ) -
Genetron Performax LT
(R-407F) (66.7 X X ) -
Solstice N13
(R-450A) (705 x x_) p—

* Receivers are rarely filled to full level. 30% fullis a common level.
**Receivers are typically sized at 80% of expected refrigerant charge.

Refrigerant Charges (lbs)

Suction Discharge Hot Gas
Calculation -> Value from chart x length in feet + 100
Circuit 1 lbs + lbs lbs + lbs -
Circuit 2  lbs v lbs _ lbs _ lbs -
Circuit 2 lbs . lbs lbs lbs B
Circuit 2 lbs . lbs lbs lbs B
Circuit 2 s v b b _ lbs -
Additional Circuits
as needed
Condenser Charge -
Evaporator Charge -
Receiver Charge -
Sum: -




For more information:
Technical Support Team

800-631-8138
www.honeywell-refrigerants.com

Honeywell Refrigerants
115 Tabor Road
Morris Plains, NJ 07950

Although Honeywell International Inc. believes that the information contained herein is accurate and reliable, it is
presented without guarantee or responsibility of any kind and does not constitute any representation or warranty

of Honeywell International Inc., either expressed or implied. A number of factors may affect the performance of any
products used in conjunction with user's materials, such as other raw materials, application, formulation, environmental
factors and manufacturing conditions among others, all of which must be taken into account by the user in producing
or using the products. The user should not assume that all necessary data for the proper evaluation of these products
are contained herein. Information provided herein does not relieve the user from the responsibility of carrying out its own
tests and experiments, and the user assumes all risks and liabilities (including, but not limited to, risks relating to results,
patent infringement, regulatory compliance and health, safety and environment) related to the use of the products and/
or information contained herein.
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