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Determining when a Refrigerant Detection System is applied

UL 60335-2-40 Summary

1. When a single circuit containing R-454B has more than 4 pounds and less than 169 pounds an
(RDS) that energizes the indoor circulating fan must be used in any of the following
circumstances:

A. The R-454B refrigerant quantity is greater than 34 pounds
B. The supply air discharge height from the floor to the diffuser is less than 2 feet
C. The smallest ducted zone (room) area is smaller than allowed in Table 2. (See Tables 2 Listed)

2. When the total applied area is smaller than the required value per #1 above. The mitigation
strategy still requires an RDS, as well as adding mechanical exhaust airflow to the space.
Therefore, the excessive amount of R-454B refrigerant that could accumulate in the space is
diluted and exhausted before a hazardous condition can occur.

A. See Table 3 to see if total area is less than the required value per #1.
B. If determined the total area is less than required see Table 4 to determine the minimum exhaust air
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MMaximum
Single Circuit
Charge (m.]

lbs.

10

1z

16

13

20

22

24

26

28

20

=

34

210
292.2
&657.3
1168.6
1825.9
2629.4
4674.4
5916.0
7303.8
G837.5
10517.4
12343.3
14315.4
16433.5
18697.6
21107.9

33
107.3
241.4
429.2
60,7
%65.8
1717.0
2173.0
2682.7
32461
3863.1
4533.8
5258.2
6036.2
&6E6T.8
77531

Minimum Applied Area to Apply R-454B Unit

4.6
5h.2
124.3
20,9
345.2
497.0
883.6
1118.3
1380.7
1670.6
1988.2
2333.3
2706.1
3106.5
3534.5
3990.1

Table 2

(ft)] No RDS Required

Discharge Height {(h. ) From Floor to Diffuser

fit
54
33.6
75.5
134.3
209.8
302.1
B37.1
679.8
839.3
1015.5
1208.6
1418.4
1645.0
1888.4
2148.5
2415.5

ft
&6
26.8
60,4
107.3
167.7
241.4
429.2
B43.3
670.7
811.5
9465.8
1133.5
1314.5
1509.0
1717.0
1938.3

2.5
50.7

140.9
202.9
360.7
456.5
563.6
681.9
811.5
oh2.4
1104.6
1268.0
1442.7
1628.7

a.0

18.3
41.1

73.0
114.1
164.3
92.2
369.8
456.5
552.3
657.3
7r.b
894, 7
1027.1
1168.6
1319.2
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5.0

14.4
32.5

57.7
20.2
129.8
230.8
292.2
360.7
436.4
519.4
609.5
706.9
811.5
923.3
1042.4
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Table 2
Minimum Applied Area to Apply R-454B Unit
{m) No RDS Required
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Maximum

Single Circuit

Charge (m. ) m m m m m m m m
kg 0.6 10 14 18 20 2.2 14 2.7
i8 29.7 10.9 5.6 3.4 L7 2.3 1.9 1.5
2.7 66.7 24.5 12.6 1.7 6.1 5.1 4.2 3.3
3.6 118.6 43.6 22.4 13.6 10.9 9.2 7.4 5.9
45 185.3 68.1 35.0 21.3 17.0 14.3 11.6 9.2
5.4 266.9 98.0 50.4 30.7 24.5 20.6 16.7 13.2
7.3 474.4 174.3 9.7 54.5 43.6 36.6 29.7 23.4
8.2 600.4 220.5 113.5 69.0 55.1 46.3 37.5 29.7
8.1 741.3 272.3 140.1 85.2 68.1 57.2 46.3 356.6
10.0 896.9 329.5 169.6 103.1 82.4 69.2 56.1 44.3
109 1067.4 39241 201.8 122.7 98.0 82.4 66.7 52.7
113 1252.8 460.2 236.8 144.0 115.0 96.7 78.3 61.9
12.7 1452.9 533.7 274.7 167.0 133.4 11241 90.2 7
136 1667.9 612.6 315.3 191.7 153.2 128.7 104.2 82.4
145 1897.7 697.0 358.7 21841 174.3 146.4 118.6 93.7
154 2142.3 786.9 405.0 246.2 196.7 165.3 133.9 105.8

simplified equation 1: A, = (8.546 x m./h )’ (1P); Amin = (1.83 xm /) (Si)

Simplified equotion 2: A, = (108.236 x m/h ) (iP); Amin = [8.75 = m/h ) (Si).
m, = refrigerant charge in Ibs. or kg, h, = discharge height from the entry point in the room to the floor in feet or meters.
Toble eguotions sourced from UL-50335-2-40 Annex GG, Section 2.0.
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Table 3

Refrigerant Detector Required

Total applied Area and Air Circulation Rates for R-4548 HVAC System

mraximum Single Circuit

Refrigarant Charge (m.} Thie=15.0= m,

= s e = e e
4 1.8 &0.0 108 5.6 184

& 2.7 90.0

B 36 120.0
10 4.5 150.0
12 5.4 180.0
16 7.2 240.0
18 B2 0.0
0 9.1 3000
22 10.0 33000
24 109 360.0
26 11.8 30,0
28 12.7 420.0
30 13.6 450.0
32 14.5 480.0
34 15.4 510.0
35 15.9 525.0
40 18.1 &00.0
45 20.4 &75.0
50 227 730.0
&0 F2 2000
70 3.8 10500
&80 36.3 12000
o0 40.8 13500
100 45.4 15000
110 499 16500
120 54.4 18000
120 59.0 19500

Eguatios 3 and &4

TA = Toraf sehiim s agpled svies off the graduet, wiens banpht! o sonstant 7.3 0,723 F m.
i, = Rifrigivant cf ange b [l ar kg,

A, = Discharge hight frem the snisy pant b e reem 2o the flear be fiet or sherer
= fdimum vt phen abffow rate.

Table sqoationd saurded from OE-B0335-240 Annex G5, Sndrhad 20

Qe = Z7.1 X M,

mMinimum applied Area (TA)

rinimurn &ir Circulation Rate (Q]

Range: 4-15% lbs. of refrigerant

163
217
271
325
434
4EE
542
598
650
705
59
E13
B&T
w21
49
1084
1220
1355
1626
1897
168
2439
27D
2981
3152
3513

B.4
11.2
141
16.9
225
253
281
309
337
366
394
472
45.0
478
492
56.2
633
0.3
4.4
8.4
125
1246
140.5
15947
168.7
1828

ThAmm=3.1=m.
Qpn = 101.4 = mi;

I7e
368
480
552
736
E18
S0
1Mz
1104
1196
1288
1380
1472
1564
1610
1840
2070
2300
ITe0
3110
3680
4139
45599
5059
5519
5979
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R-454E HVAC Units Where mi > M.y
RD= and Exhaust &ir Flow Requirad

(Refrigerant charge greater tham allowed by room anea per WL-60335-2-40 Anned 2.1 and 2.2

ol ) 1 w Rates
Maxim um Single Circult Ehar:gr: M inimium Alr Chrculation {0 and Exhaust Alrflow Rates [EA]

(m; - Mgl

O (chmij= 54.1 % (Mg - Mgl O{m* hj=202.7 « [m -r"|1._.'|
Ea fcimb = 042 = (M, - M) EA mfhl= 1.6 x{m, - m,.]

10 4.54 541 4.1 105061 7.3
12 S.d4 Gl 5.2 131593 &7
14 f.35 757 &.0 153525 .2
1t .26 Ehif 6.9 175457 1.6
18 B.1& e T 197389 31
0 ooy 1082 B.& 219311 4.5
2 o.98 1190 9.5 241254 1.0
24 10.8% 198 0.3 TH1186 ir.4
2t 11.7% 1407 1.2 ZHS118 8.9
IH 12.70 1513 2.0 107050 0.3

30 13.61 1623 129 J2E9E2 1. The power behind your mission
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