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An Experimental Study on the Viscosity-Temperature Relationship of
the Heat Transfer Oil

KOU Guangxiao, YIN Xiang, WANG Liulei, FU Tao
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With the aid of a VM4100 high temperature viscometer and DM2000 high temperature densimeter,
the viscosity measurement platform of heat transfer oil has been established, with the highest experimental temperature
being 350 °C . The measurement of viscosity values of standard heat conducting oil samples T66 and S750 and their
mixed liquids in different temperature ranges thus can be achieved. The errors of viscosity measurement of standard
thermal conductive oil samples of T66 and S750 are 4.55% and 3.90%, each less than 5%, which indicates that a
VM4100 high temperature viscometer can be applied for the engineering measurement of thermal conductive oil
viscosity. A regression analysis has been made of the measured viscosity value of the standard heat transfer oil sample,
with the calculation error of the viscosity-temperature relationship being less than 9%. The relatively high calculation
accuracy indicates that the formula can be used to predict the viscosity of heat transfer oil within high temperature
range, and the experiment verifies the fact that the viscosity of the heat transfer oil mixture can be calculated by weight
according to the mass composition.
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Fig. 1 Diagram of viscometer composition
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Fig.2 Diagram of densimeter composition
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Fig. 3  Viscosity-temperature curve
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Table 1 Comparison of measured and actual values of
T66 and S750

T66 S750
SERRE/ SEBGME/ RS/ SEBME/ SEIRME /1R

(mm’+s™") (mm’+s™) % (mm’+s") (mm’+s") %

i /

30 56.896 54425  4.34 49.889 48.180  3.43
60 11.740 11.183 474 11.827 11.667 135

90 4.692 4.688 0.08 4.811 4858 0.98
120 2.592 2416  6.79 2.576 2.651 291
150 1.655 1.603  3.14 1.652 1.621  1.88
180 1.171 1.200 2.48 1.144 1.208  5.59
210 0.892 0.858  3.81 0.857 0.843  1.63
240 0.715 0.767  7.27 0.702 0.654 6.84
270 0.594 0.563 523 0.589 0.562 458
300 0.509 0.542 648 0.514 0.483  6.03
330 0.450 0.481  6.89 0.450 0.433  3.78
350 0.419 0.405  3.41 0.424 0391 7.78
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Table 2 Comparison of experimental and calculated values of
the heat transfer oil viscosity of T 66 and S750

‘ T66 $750
W ; e P N o
SEBRME / JIRME S R/ SEBME/ THRE/ iR
(mm’-s™) (mm’'s') % (mm’+s™") (mm’+s") %
30 54.425 49.191 9.80 48.180 49.191 2.10
60 11.183 9.583 14.30 11.667 9.583 17.90

90 4.688 4554 290 4.858 4554 630
120 2.416 2686 1120 2.651 2686  1.30
150 1.603 1.784  11.30 1.621 1.784  10.00
180 1.200 1276 6.40 1.208 1276  5.70
210 0.858 0.962 12.10 0.843 0.962 14.10
240 0.767 0.753  1.80 0.654 0.753  15.10
270 0.563 0.607  7.70 0.562 0.607  7.90
300 0.542 0.500  7.80 0.483 0.500  3.50
330 0.481 0.420 12.70 0.433 0.420  3.10
350 0.405 0377  7.00 0.391 0377  3.60
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Table 3  Viscosity of mixed heat transfer oil of S700 and T55

w(S700) : w(T55)

W /C
3:7 4:6 5:5 6:4 7:3
250 0.664 0.656 0.649 0.642 0.635
260 0.622 0.615 0.609 0.603 0.579
280 0.551 0.548 0.544 0.541 0.537
300 0.492 0.491 0.490 0.489 0.488
310 0.431 0.419 0.408 0.397 0.387
320 0.374 0.370 0.365 0.361 0.357
330 0.342 0.349 0.550 0.362 0.368
335 0.335 0.345 0.354 0.377 0.375
340 0.353 0.361 0.369 0.387 0.386
350 0.421 0.433 0.445 0.465 0.470
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Table 4 Viscosity of mixed heat transfer oil of S700 and S718

Ww(S700) : w(S718)

L /0
3:7 4:6 5:5 6:4 7:3
250 0.687 0.676 0.665 0.655 0.614
260 0.643 0.634 0.624 0.615 0.579
280 0.588 0.579 0.570 0.561 0.527
300 0.531 0.524 0.517 0.511 0.485
310 0.478 0.458 0.439 0.422 0.357
320 0.462 0.443 0.425 0.408 0.345
330 0.415 0.411 0.407 0.403 0.389
340 0.381 0.385 0.389 0.394 0.412
350 0.458 0.465 0.473 0.480 0.511
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Table 5 Comparison of calculated and experimental values of viscosity of mixed heat transfer oil

w(S700) : w(T55)=3:7  w(S700) : w(T55)=4:6

W(S700) : w(T55)=5:5

Ww(S700) : w(T55)=6:4 W(S700) :w(T55)=7:3

o TFEAE/ SEIME /R EHE S SO/ 1R THEE

(mm’+s™) (mm’s") % (mm’s") (mm’-s") %

SCUNE /R HHRME Y/ SOE /R HEE SN ) R

(mm’+s™) (mm’+s™) %

(mm’s™") (mm’-s") % (mm’+s") (mm’-s') %

250 0.664 0.664 0.00 0.657 0.656 0.18  0.650
260 0.622 0.622 0.00 0.616 0.615 020 0.610
280 0.552 0.551 0.09 0.548 0.548 0.00 0.545
300 0.492 0.492 0.00 0.491 0.491 0.00 0.490
310 0.434 0.431 0.70 0423 0419 095 0412
320 0.374 0.374 0.00 0.370 0.370 0.00 0.366
330 0.344 0.342 044  0.350 0349 029 0357
335 0.338 0.335 090 0.348 0.345 0.87 0358
340 0.335 0.353  0.65 0.363 0.361 0.66 0372
350 0.424 0.421 0.76  0.437 0433 0.83  0.449

0.649 0.15 0.643 0.642 0.12 0.636 0.635  0.09
0.609 0.16 0.604 0.603 0.13  0.598 0.597 0.10
0.544 0.09 0.541 0.541 0.00 0.538 0.537  0.09
0.490 0.00 0.489 0.489 0.00 0.488 0.488  0.00
0.408 098  0.401 0.397 1.0l 0.390 0.387 0.78
0365 027 0362 0361 022 0.358 0.357  0.17
0.355 042 0.363 0362 028 0.370 0368 041
0354 1.13  0.368 0377 239 0.378 0375 0.80
0369 0.68 0.461 0.465 0.77  0.388 0386 0.44
0.445 090 0437 0.433 083 0474 0.470  0.81
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