
COLD-START (AID) DEVICE  
CSD

For a petrol car converted to run on E85 through a mechanical method such as higher fuel 
pressure or bigger injectors exist a need for an efficient cold-start device. If not any solution 
already is used like; an extra gas tank with associated spreader (for an example), one could 
use an electronic circuitry that affect the temperature sensor.

CSD is quite similar to its predecessor CSC as the principle of ”voltage injection” also 
applies here. This variant is even more thoughtful and slim. Now are there only three 
connections: 14V power supply, connection to the temp sensor and the ground (minus). 
Thus, any wire from the positive battery terminal is no longer necessary. Only one IC is used 
- it's the rugged and bipolar LM239 (four comparators) everything is based on, i.e. total 
absence of (sensitive) C-MOS circuits.

The choke is only added if the engine temperature lies below +60 degrees and is so in 5 
seconds. The fuel enrichment starts after about 20 seconds at a cold start and stops for about 
150 degrees. The choke only last a few seconds and does not participate as a start-aid when 
the car engine is warm. At a heat near 150°F (as I said) will also the enrichment expires. 
Everything is done through to effect the engine temperature sensor with the voltage injection 
principle, which I am the creator behind. Both choke and enrichment is achieved by a 
slightly higher voltage than the actual voltage that is applied to the temperature sensor that 
reduces the regular control unit "pull up" resistor via parallel connection. These is activated 
distinctive - either on or off, but when the enrichment enters and ends will the effect of it 
occurs gradually, which suppresses twitching and rushing idle speeds. Regardless of the 
outside temp will the percentage change in both choke and enrichment always be equal.

The choke function is now the best so far and is solely controlled by the temp sensor T.S. 
All features regarding the choke and enrichment depends on weighted resistors adjacent to 
comparators which leads to extreme accuracy. For example, will not the choke participating 
if the voltage from T.S. only would drop at least under 3V. The same applies to the 
enrichment - differs T.S. a fraction from the resulting voltage value R6 and R7 provide will 
the enrichment either stop or start depending on the temperature. Enrichment is an ingenious 
circuit that works with hysteresis in combination with delay. The choke circuit is not easy to 
grasp either - it is active for about 5 seconds, regardless of how cold it is. After the first start 
attempt should one wait 10 seconds before the next begins (if the engine would not have 
started then).

CSD run with automatic and is thus designed to be connected to a temperature sensor that 
is located on the engine block. If one manipulates this sensor will it result in varying fuel 
supply. There are also other temperature sensors on a car, such as in the air duct but shall not 
be used at this purposes. CSD does not require that one must expose or breaking up existing 
electronics/cables, it only should be connected to the temperature sensor signal wire. 
Furthermore, the sensor must be grounded on the chassis!



PRINCIPLE

The size of R10 that determines the choke strength should be between 1000 to 1500 ohms, 
while R11 which determines the strength of the enrichment should be between 2100-2300 
ohms. These values depend on the way the actual temperature sensor is designed. The 
recommended values (R10 and R11) in this document are optimal when it comes to my car, 
a Citroen Xantia. For this car model is the pull up = 2000 ohms, at 150°F is the voltage 
0.8 V. The LED is connected to the enrichment circuit and lit while it’s active - it turns off 
as the enrichment ends. With the help of the light one can determine the temperature at 
which the enrichment ceases and if the whole circuit generally are function.
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The simplest engagement to provide a cold start resistance should be the arrangement 
above. This is the principle in which CSD is working after if one choose to construct just 
this particular circuit.

Three way switch

T.S.

R10

5V

ECU

T.S.

Existing electronics

CSD
Pull up

13V

R11

13V

5V

5V

CHOKE

ENRICHMENT

Chassis ground/minus

+14V (key position two and three)



5V

ECU

T.S.

Existing electronics

Pull up

LM239

+

–

LM239

+

–

R
10

R
3

D3

13V

+IN
14V

D1
13V  (13,3V)

R
5

R15

R
1

R
2

R
8

R
12

R
16

13V 13V

LED

R
6

R
7

R
4

C1  +

+ C2

C6

C3 +

C5

D2

D4

T0
Choke

Enrichment

Simulator engine 
temperature

5V

V+

V-

LM239

+

–

LM239

+

–

1,19V

14V

B. Lindqvist

DRAWING: 1 of 1

2015-06

B-1
CSD

Cold-start (aid) device

For mechanical conversions

PROJECT
MODULE
MODEL
AUDIT

SUPPLY
CURRENT

OTHER

CIRCUIT DIAGRAM

> 3V

5V

5V

R
11

R
9

R
13

13V

C4 +

T1
R14

D4

Delays on both  
the on and off 
moments



Other components:
C1 & C3 = 10

 

, 16V , E-lytic , SMD/hole mount
C2 = 470

 

, 16V , E-lytic , hole mount
C4 = 220

 

, 16V , E-lytic , hole mount
D1 = 1N4007 , hole mount
D2 & D4 = BAS32 , SMD
D3 = BZV55-B5V1 , zener 5,1V , SMD
D5 = BZV55-B5V6 , zener 5,6V , SMD
T0 & T1 = BC847B-NPN , SMD
LED = EL42-21UYC A2 Yellow , SMD
LM239 = Low power quad voltage comparators , hole mount
J1 = Necessary jumper
J2 = Between the base at T1 and point D4/R14

SMR1206:
R1 = 100k
R2 = 10M
R3 = 2k7
R4 = 150-180k
R5 = 220k
R6 = 150k
R7 = 47k
R8 = 10k
R9 = 100k
R10 = 1k
R11 = 2k2
R12 = 100k
R13 = ?
R14 = 1M
R15 = 10k
R16 = 4k7
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SMC1206:
C5 = 100n
C6 = 100n

Molex computer 
connector

For CSM1 (fit onto IPE-GS) is 
the measure 52x36 mm.

The components are identical.

100-110k

For CSM2 (fit onto IPE-GP) is 
the measure 43x36 mm.

The components are identical.

In the event of extreme weather conditions with 
strong cold, should one reduce or halving the 
value of R2. The choke is then activated earlier.
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The circuit requires only a single side board. All 
components should be handled as SMD, thus 

made, all soldering take place on the same side. 
Holes can be drilled for J1, J2, D1, C1-C4 and 

the cable attachment.

PLACING OF COMPONENTS

=> 5V
60-68 °F

Regarding the zener diodes 
D3 and D4 exhibit them 
often varying quality, 
which can be attributed to 
fabrication differences.

The set voltage 5V across 
D3, R10 and R11 may not 
differ (should be identical 
to the feed the ECU has). It 
is only possible to realize it 
through the test and 
measurement method. Try 
different values on R3, R12, 
R13 and R16.

A low zener resistance 
increases the zener voltage 
while a high decreases it.

Remember that the voltage 
five volt over R11 depends 
on the supply voltage for 
just your vehicle, R12 and 
R13!

Do not forget to sand the bridge over 
the D4/R14! The size of R14 
determines the time delay when the 
enrichment stops.

Wanted to enrichment turns off 
distinctive (not a gradual decrease)?
In that case you can skip D4 and 
move R14 to the free spot behind C4. 
Also cut the foil at R14, abolish J2 
and connect the base of T1 all the 
way to C4. R14 is chosen to 330
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PHOTOS

CSD

Ready to plug

The pictures shows an elder configuration A-1
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