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A Study of the Experiment and the Calculation Method on the
Coolant Flow Rate of Engine and Vehicle Cooling System
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Abstract

In this study, the prediction method of coolant flow rates has been developed and applied to
an engine and vehicle cooling system. The flow rate passing through each component of the
system is very imporfant parameter to evaluate the heat transfer process from the combustion gas
to the coolant and the heat rejection process from the radiator/heater to the ambient air.
However, the present study reveals that the measurement using the flowmeter fails to give
practical flow rates due to its additive resistance. In contrast, the present method which uses the
parellel and serial relationship of flow resistance proved to be a good tool to predict the real
flow rates. It can be also used to design the cooling system in the incipient stage of engine/
vehicle development. The procedure was coded to the computer program so as to use it flexibly
and, in the fiture, to expand it into an independent design tool of the whole cooling system
including the heat release and rejection.
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Table 1

Sensor specification
kv

A F
EGeG FT-20
SENSOTEC TIE-25
SENSOTEC TIE-100

%79
3.8~378( 4 /min)
0~25 (PSIA)

0~100 (PSIG)
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Fig.1 Schematics of experimental setup
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Fig.2 W/Pump performance graph
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Table 2 Specifications of Test Engine

Type 14

Stroke Volume(cc) 1,495

Bore(mm) X Stroke(mm) 75.5%83.5

Compression Ratio 10

Valve Mechanism DOHC
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§
( (D Thermostat Open
W/Pump — Eng. —-—— T/H(1) Radiator [Flowmeter(1)] —— W/Inlet Pipe Line
Heater [Flowmeter(2)] —
Permanent By-Pass Hole ——-j
(2 Thermostat Closed
W/Pump Eng. T/H(2) W/lnlet Pipe Line
Heater [Flowmeter(2)] ——
L———————— Permanent By-Pass Hole

Fig.3 Schematics of Cooling System
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Fig.5 Calculation Flow Chart
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Table 3 Measured Flow Resistance of Each Com-

ponent
A 910" mH0/( £ /min)’]
* F ZRAY
Eng.(BLK+GSK+HD) A
Radiator B
Heater 24B
TH() C
T/H(2) 8.3C
Flowmeter(1) 145
Flowmeter(2) 28.5
W/Inlet Line D
Permanent By-Pass Hole E

(%) ZRAEZE A, B, C, D, Ex @A L]
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Table 4(a) Flow Rate(Thermostat open)
QHTR (£ /min) |

23 Qrad ( £ /min)
= . 23 8 Q.3
4% | A Az | A

3000 | 45.0 | 46.7| 3.8 |[13.5]13.7] 1.5
4000 | 60.3 (623 33 | 182183 05
5000 |75.7|78.0| 3.0 |22.8(229| 04
| 6000 90.893.8| 33 274|275 04

Table 4(b) Flow Rate(Thermostat closed)

29 QHTR ( £ /min)
EZ(RPM) | AZA AR | LXH%)
3000 17.9 16.9 5.6
4000 243 22.5 7.4
| 5000 29.8 28.3 5.0
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Table 5 Calculated Flow Rate(Flowmeter unin-

stalled)
cyran T/Stat Open T/Stat Clo;\
E(R;h;) Qrad | QHTR | QHTR
( £ /min) | ( £ /min) | (£ /min)
3000 46.3 15.0 20.8
6000 93.4 30.4
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