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Table 5.1 Some Typical Float Currents for Fully Charged Lead-Ackd Batteries*
C Iur;r.' Current at 25°C (mA/ 100 ."l.hl

Charge Voltge

el b5k Ph—Ca Ph-5n

1215 56 I.215 50 | 240 856G
2.15 15-60
217 108l 4 -
218 26 1S f i
113 37150 B 1%
2.1% 45-1R5 {1 27
2327 60230 12
.33 120450 24 i
137 195k 3s k]
141 LN L] bl —

“Lhats fra [24].

® Rectifier svatem outpat voltage 15 incoimectly set oo high or drifis out oCadjusiment,
exposing all cells w oo higher than normal Doat voltage and overcharge condition,

® A pectifier fails in o mode that cawses its voltage to increase and the high-voltage
shutdown circmis fuil io operole.

& A ecll fuils, s removed from the string, and a shorting bar 15 installed in its place w0
keep the battery in service; unless the float voltage is decreased, this exposes the re-
maining cells to overcharge as in the first scenario above.

If any of these scenanos oceur, the current through the cells is considerably higher than
the normal float current, and the hydrogen evolution also is considerably higher,

Chne estimale for abnormal operation that i commaonly used is 000 A/AR (1 A/0D Ah)
of cell capacity [that is, [ = 0.01 = (4H,..,} A]. Using this value for Moat charge conditions

(B =27 % 107 = (AMg, o )Nee CFM (Moat condition) {5.18d)

To convert from CFM to liters hour, multiply by 1699,

The worsi-case float current would be the maximum available rectificr system current;
however, the maximum cument 15 not ordinanly wsed (o caleulate hydrogen evolution be-
cause it is highly improbable that a battery or cell failure will sink the entire curment avail-
able from the rectifier system. Instead, it is common practice to use onc-fourth of the max-
imurm avilable rectifier current. W ith this adjusiment, Eq. (5. 18b) and Eq. (5. 18c) become

g .
Q- n.-u*.{ - ).'-.1-,.. litersh (5.18¢)
y
- n.rmz?{ % ].-'u't-_" CFM (5.180)

whete fy,, 15 the maximum coment available From the rechifier sysiem when in overlond
[amperes).
Mow that a method has been desceribed to determine the rate at which hydrogen gas 1s
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evolved from a battery system, it is necessuy to caleubate the requined ventilation rte, To
limit the gas concentration 1o a panticular concentration, the ventilation rate is

Uy

bLIITIIl

E'ﬁ'rﬂmr = [5 Iqi

where Oy, mives © fan airflow mite (liters'h or CFM )
Oy = hvdrogen gassing rate {Ikersh or CFM )
[Py ias = hycdropen gas concentration limit by volume (0.01-0.02)

Exampde 3.14  Delermine (1) the hydrogen evolved during nonnal {fleat) and abnormal
conditions and (2} the fan copacity to limit bydrogen concentration to 1% by volume dur-

ing abnormal operation for the following system. Provide the answers in liters hour and
CFM for o cell temperature of 25°C (77°Fk

Femate equipment enchosure: 8 24 m) wide = 12 0037 m)y long = 9 0t (2.7 m) high
8-V, 2d-cell, 150-Ah banery

Rectifier capacity: 40 A {four 10-A recofiers in N+ 1 configuration, /5 = 3)
Equipment load 12 A

Sofution  The float current duning normal operation 15 assumed to be 0.01 AJLOD Ah =
150 Ah = 0015 A, Therefore,

(2 = 046N, of = 0.46 = 24 = 0,015 = 0,166 liters'h
= 0,00027 = 24 = 0.015 = 0000097 CEM

Duning abnormal eperation, the calcolations give
I'l‘h.q Sl H
Oy n.-lf{ e } g™ n.-w{ = )2-1 - 1104 liters'h
i1
- u.muz?{ - )14 - 0.065 CFM

To maintain a concentration no greater than 1% by volume,

Oy o4
Mveamae = Y TH 11,040 litersh

0065 .
-ﬁr 65 CFM

As a point of reference, a typical residential bathroom fan is rated 50 w0 100 CFM,

Hydrogen 13 very casily diluted by air, and in small installations (< 100 Ah) it is not al-
Wiys necessary to use fans if the space is equipped with inlet and outlet air vents. For nat-
ural ventilation, a common expression for the arca of cach vent (inlet and outlet) is

Ay s = 28000, mm® where (0 is in m"h
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