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Analysis of block and cylinder head separate cooling system
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Reduction in warm up time of engine reduces fuel consumption and emissions. The hot spots of IC
Received 03 November 2017 engine are near the exhaust valves and between the cylinders space which need the maximum value of
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Available Online 19 January 2018 cooling. Coolant at inlet of the block, having a temperature lower than the cylinder head. As a result, the

block cooling is more than necessary value to ensure that maximum temperature in the cylinder head is
lower that critical value. Reduction in coolant flow rate is associated with block temperature rise,

K ds: . o A .. . R

S;ﬁ{“fgofmg reduction of brake specific fuel consumption and HC and CO emissions. On the other hand, increasing

Warm-up time the cylinder head temperature causes problems such as an increase in the production of NOx. One
method to solve this problem, is separate cooling of block and cylinder head. In this method, the coolant
at the outlet the pump, is divided into two separate paths one for the block and one for cylinder head,
and thus, the flow rate which required for cooling each part must be set separately. In this study, to
calculate the warm up time, the cooling circuit of national engine has been modeled. To validate, the
numerical results of pressure loss of coolant in the engine water jacket, radiator flow rate and warm up
time have been compared with the results of the cooling test. At last, the influence of separation of
block and cylinder head cooling circuit of engine on warm up time has been studied. Results show 15
percent reduction in warm-up time.
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Fig. 1 The schematic of a separate cooling system
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Fig. 2 The schematic of Cooling circuit in GT-COOL software
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Table 1 Values and errors of the results for engine pressure drop of the
engine cooling system
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Fig. 7 Change curves of the coolant temperature at engine outlet in test
and simulation modes
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Fig. 4 Coolant pressure in engine channels at the speed of 2000 rpm
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Fig. 5 Coolant flow rate in the radiator circuit at 2000 rpm
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Fig. 11 Heat transfer rate graph from cylinder block wall to fluid
cooling of cylinder block No.3
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Fig. 12 Fluid cooling temperature graph of cylinder No.3
3 ol jaulew 5l (558 oo S S Jlow sles jloges 12 &

01 o)lests 18 0931397 ORIV 3 Sule Swiiie

sonlie 10 59 sla IS 5 45 jobilen ol o sols olis 10 S
Oley 3l eSsh 4 ¢l i 5l ool Els (slajls 51 oyl Jlal 753 g oo

4fq1
1

[ |
ﬂ M pi{
Head Paasagegsg 2
11.8 L/m ) '
Rt i,‘.{ﬂl .
; LB 1[%15 T
et | a
N—
1.13 L/ L1z

= o \

1.13 ‘
113 H:I ? ._H_IJ
[} - 110 — 1.54

Fig. 8 Temperature distribution in engine cooling System circuit
EF7 J50 6,555 s s ;0 00 Sis Jlow b,z 55,5005 8 S

B

580
560
540
520
500
480
460
440
a0 |
400 B

Heat transfer rate (W)

time (s)

Fig. 9 Heat transfer rate graph of combustion gases to cylinder block
No.3
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circuit of Engine EF7 cooling system
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Fig. 13 Change graph of the average temperature of the first and fourth
cylinder walls of the conventional cooling system
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Fig. 18 Heat transfer rate graph of combustion gases to cylinder block
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Fig. 17 Temperature graph of the cooling fluid leaving the naturally
aspirated engine EF7
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Fig. 20 Heat transfer rate graph from cylinder block wall to fluid
cooling of cylinder block No.3
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Fig. 21 Fluid cooling temperature graph of cylinder No.3
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