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Emission Reduction Technology Using Secondary Air for Generator Engine
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An emission reduction system that uses secondary
air injection and a catalyst was developed to meet
emission standards for domestic gasoline engine
generators enacted by India in 2014.

Gasoline engine generators require a compact size
and high portability, so there are many restrictions on
the exhaust system layout, and it has been a challenge
to realize secondary air injection using the exhaust
pulsation effect.

This development discovered the proper exhaust
pipe and secondary air pipe lengths that increase the
pulsation effect of the secondary air pipe, and realized
a compact system that complies with both emission
and generator noise standards and fits within the mass-
production generator chassis.

In addition, regarding emission measurement
methods, the raw gas measurement method and dilute
gas measurement method were compared and verified,
and a measurement method that does not influence the
secondary air quantity was found.
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Fig. 1 Example of generator usage in India
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Fig. 2 Emission standard values for displacement of
50 to 80 cm® in CARB and up to 99 cm?® in
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Fig. 3 Emission standard values for displacement of
80 to 225 cm® in CARB and 99 to 225 cm® in
India

Table 1 Indian emission standards for generator sets
on petrol and kerosene
Emission | Displacement CO HC+NOx
class [cm3] [9/(kW-h)] [9/(kW-h)]
1 <99 <250 <12
2 > 99 <225 <250 <10
3 > 225 <250 <8

Table 2 Test cycle for emission testing

Mode no. 1 2 3

Load percent 100 75 50

Weighting factor 0.3 0.5 0.2
Table 3 Indian noise standard for generators

Output

3/4 of rated power

Sound power level (Lwa) [dB]

86

Table 4 Specifications of each model

Generator output class 1 kVA 2 kVA 3 kVA
Model name EP1000 EX2400 EU30i
Engine cms| 80 163 197
displacement

Fuel system Carburetor | Carburetor | Carburetor
Air fuel ratio (Average 12.5 12.6 12.4
Max AC output VA 850 2100 3000
Dimensions 404 x 352 | 965 x 470 | 710 x 422
(Lx W x H) mml 431 x 327 x 570
Emission class 1 2 2
Sound power level

3/4 load (Lwa) B & & 8
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Fig. 5 HC+NOx values of conventional models



Honda R&D Technical Review

Vol.27 No.2 (October 2015)

3. MBI ICFEDRE

HIN VYDV RBREOBRME X LAl T fE 5 5 i
WThbFv 7L AERMALTWS, HigkIcT Vv
NG TN EAKOZERILIE 12.5 58 Th D, [HPEX
HAL Iy Y a VHIENSEEA S 2 28 EENC 3w s
EHWV, ZZTHEAZLNS CO PR EIKIRTEE, DTO
THTH 5.

(1) IRA KDL
(2) PERAEAO R 7 EA Ll & % CO ¥k

HINVZ YD VB RICHEHL TSy 7L 4 TH
AZRIR IO 72 5, IRIE IR 72 1) [l 5E R
P ERERE O MEREIC T, I ER O RE N4 5.
ko THY ) v vV U RERD CO IR & L TRAR
D PRERZER AL O I3 Ly, 2 2T, HEXUS O NIREIAIE
ERHIL: R T7EAY 25 A& L, A TR
HED B 10 DA~ 7 SIZET AR A ERH L 7=

4. ERFRAMT

41. ZRITEADXT L

411. ZRITHEOEKE

TR TR EESRAEL, PR A T 2y v v M,
W R A, AL A R B Wi A S RE L 72, BE
Fifile LT, 1kVA & 3kVAD R 7HRIZHTS CO
PEi L, HC+NOx Pitiir, AbBLRE, BEMEOrHE% Fig.
6T,

400 T
1 1 1 1
1 1 1 1
AN : . :
- 1 1 1 1
8;200- :‘\-:\._' :\\\
) 1 1 1 1
=100 f T 1 T 1
1 1 1 1
1 1 1 1
O 1 1 1 1
16 : : :
1 1 1 1
= 12 : ; ‘ ‘
o= i 1 . .
zZ=z sl 1 1 1 1
= 4t \ - \’\‘\’\‘N—i—
1 1 +
0 ; ; T ]
g 1000 : " i .
=3
T 800 i i i i
[} 1 1 1
g—,—eoo- ' ' ' '
] 1 1 1 1
= =400 | H ! ! !
g 1 1 1 1
K] 200 I T T T
8 T T T 1
O 1 1 1 1
E 90 n 1 1 1
3 88 i i i i
as n 1 1 1
2@ O - R ——
a sl 4'__,4__——1——0—’—‘ 1
Ee) 8 I 1 1 1
s s2f i | : :
UO) I 1 1 1
80 I .

0 50 100 150 200 2500 50 100 150 200 250
Secondary air quantity [cm?/s] Secondary air quantity [cm?/s]

1 kVA 3 kVA

Fig. 6 Relationship between secondary air quantity
and performances
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Fig. 8 Relationship between length of exhaust
passage and pressure at rated load
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Table 5 Exhaust system length

Length 1 kVA 3 kVA
[mm] Current | Developed | Developed
Exhaust passage 550 750 1050
Secondary air pipe | 900 or more 400 850
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PR A 200 mmZER L, MABE X% 400 mm & L7z
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Fig. 15 Comparison of raw gas sampling and dilute
gas sampling (1 kVA)
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Fig. 18 Comparison of raw gas sampling and dilute
gas sampling (1 kVA)
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Fig. 19 Emission results of new models
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