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Verification of Combined Thermal-hydraulice
and Heat Conduction Analysis Code
FLOWNET/TRUMP

%
Soh MARUYAMA, Nozomu FUJIMOTQ, Yoshihiro KISO
%
Tomoyuki MURAKAMI and Yukio SUDO

HITR Designing Laboratory
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken
(Received August 15, 1988)

This report presents the verification results of the cembined
thermal-hydraulic and heat conduction analysis code,_FLOWNET/TRUMP which
has been utilized for the core thermal hydraulic design, especially for
the analysis of flow distribution among fuel block coolant channels, the
determination of thermal boundary conditions for fuel block stress
analysis and the estimation of fuel temperature in the case of fuel block
coolant chanmnel blockage accident in the design of the High Temperature
Engineering Test Reactor (HTTR), which the Japan Atomic Energy Research
Institute has been planning to construct in order to establish basic
technologies for future advanced very high temperature gas-cooled reactors
and to be served as an irradiation test reactor for promotion of
innovative high temperature new frontier technologies.

The verification of the code was done through the comparison between
the analytical results and experimental results of the Helium Engineering
Demonstration Loop Multi-channel Test Section(HENDEL Tl-M) with simulated
fuel rods and fuel blocks.

Keywords: HTTR, Core Thermal Hydraulic Design, Channel Blockage, Fuel
Block, Code Verification, Combined Code, Thermal Hydraulics,
Heat Conduction, FLOWNET/TRUMP, Flow Distribution
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32k AFEENDARBOER—H (£0 1)
Total flow rate = 124,88 (g/s5) Average flow rate = 18.33. (g~/s2
Inlzt temnperaturs =274.5 (°0) Outlet temperatures = £51.35 (°CH .
Inlet pressure  =3,37 (Mpad Qutlet pressure =3.37 (Mpad
Inlet Reynolds no. = 4424 Tutlest Reynalds no. = 2143
= e e
W R Tin Tout Rein Reout
(= Vg d ki C *C
————— e L e e e s S P
Ch# (| 198.38 | 21.3%8 | 278.9 | #©47.4] 4443 | 3142
----- R i e Rl e et e bttt
Ché 2| 198.35 | 21.41 | 277.9 | 668.3] 4471 | 3125
————— e e e e b e —— ———————
Ch# 3| 18.22 | 21.26 | 274.5 | €63.8| 4435 | 3889
————— e ikl bt e el et
Ch# 4| 9.99% | 2t.68 | 275.8 | 651.3| 4324 | 3816
————— R e it e e e R
Ch# 5| 19.31 | 21.41 | 273.3 [ 647.7] 4448 | 3142
————— e i e e e R e e
Che &[] 11.25 | .88 | 271.6 | €@85.%| 4292 | 3537
————— R i e e i
Ch# 7| 18.46 | 21.34 | 265.9 | 658.5| 4586 | 3164
————— R ik e e e e i e
Ch# 2| 18.17 | 21.38 | 269.6 | 686.3] 4436 | z@Se
————— kel it e e it R
Ch# 9| 19.85 | 2t.88 | 278.7 | s&7.2] 4334 | 3918
T ——— o — Fom————— Fo trm———— o —————— o ——————
Ch#la| 18.22 | 21.56 | 273.8 | £56.3] 4461 | 3113
————— i e it et e e
Ch#ll| 18.27 | 21.56 | 276.4 | 641.6| 4441 | 2145
————— Rl e e e st
Ch#12| 128.35 | 21.4% | 273.4 | 648.8| 4435 | 2172
Graphite block temperaturs (LD
|Upper | 1 | 2 [ 3 | 4 | S | 6 | 7 [Bottam
————————— R et i ettt e e e i ikt e
Surface | 278.2| 381.2] 368.3| 428.4| 476.5| 533.9| 589.5| 645.4| £58.7
at 285mm | 272.5} 297.6| 353.8| 488.2| 467.3| S21.5| S574.6( 626.3| 648.2
————————— ek et st e e e e et D
Inner ---=- | 382.4| 353.1| 4@2.9| 455.8| S@8.2| Sev.&]| 611.4| ----
at 418w -—— ———— 361, 4| -=--- - _———— _——— ———— ——
=== | ==-= | 853.8| -~~~ | -=== | === | === | —=== | -==-
—_——— ———— SSCIS — - s - ———— ———— - ——— -
---= | ==== | 855.4| ~w-m | —=== | === | === | - | -
—=== | ==== ] 351.3| ==== | smm= | mmmm | mmmm | mmms ] ==




£33%  APEENATEROFR—% (T02)

Ter% Run #6719 ##&  Channel No. 1 ##e  i5sé 3 11 1eis8 ]

Filow rave = 18.38 (grs> Electric inputr= 21,38 (kU

Inlet temp. = 278.9 (*C2 Qutlet temp. = 647.4 (*"CO

Intet press., = 39,4% (kgremd, abs) Outlet press, = 29,48 (kgs/cm2. abs)

Inlet Reynolids No. = 4443 Outlet Reynolds Ho. = 3142
T Block Ne. | 1 | 2 | s e s | s | 7
TN 0 e | sa.7 | 136.1 | 217.5 | 299.6 | 38%.4 | 4sl.e | Se3.2
Trower ki | 3.08 | s.07 | 3.66 | s.e6 | s.86 | 3.84 | 3.62
Tarad w> | .20z | .27 | .sie | . 26 | .33 | 377 | .ezs
Tacon o | 2,88 | z.79 | z.75 | 2.75 | z.71 | 2.86 | 2.59
Tpin vemp. <Cy| 385.4 | 450.2 | ¢95.6 | Set.e | 59i.8 | eel.6 | 52,5
Bulk temp. C>| 218.1 | a7e.s | e23.7 | 476.6 | 525.3 | ssi.5 | eas.e
Guter temp. ("C)| 295.4 | 357.4 | 414.3 | 47i.3 | sar.s | ss2.: | e3s.9
Velocity <assr| 5.9 | sos | e | e | et | se | 5.1
TRegnotds Ne. | 424z | aeea | a7ar | ssia | a4es | 3303 | 3174
THikealomz.n.Co| 4g2.8 | e3.a | 439.3 | 481.2 | ses.1 | sis.6 | ses.s
Thussels No. | 15.35 | 12.52 | 12.85 | 13.61 | 13.44 | 13.25 | 12.36
[4%%  Run %8715 ##%  Channe! No. & ek 1984 3 s11 taiss |

Flow rate = 11,25 (grs» Electric input=s .88 (kW)

Inlet temp. = 271.6 (*'CO Outlet temp., = €B85.9 ("C>

Inlet press., = 29.49 (kgrscm2.abs? Outlet press, = 39,47 (kg-s/cma.abs>

Inlet Rewnolds No, = 48%2 Dutlet Reynaolds No, = 3537
ieck vee | 1| 2 | : A s | s | ;o
Tk Upe | s | 13e.1 | 217.5 | z99.0 | sse.s | ast.z | saz.z
TPower k> | .er | .et | .et | a1 | o1 | et | .e1
Tarad <kl | -.pa7z | -.142 | -.235 | -.346 | -.454 | -.570 | -.682
Cecon G | .86 | s | . 25 | .36 | .46 | .8 | . &5
Pin vemp. <*C>| 281.8 | 387.4 | 348.6 | 397.3 | 443.2 | se1.7 | 538.5
Buik vemp. (*C>| 326.6 | 354.1 | 482.2 | 456.1 | 498.3 | s46.0 | 593.4
Guter vemp.<+0)| 239.4 | 357.4 | et4.3 | 471.9 | s27.8 | Sea.1 | €35.9
velocity <mesy| &4 | 65 | e | 7 | s.a | s.e | 5.5
T Reynoids No. | 4690 | 4430 | <233 | aeae | sser | a1 | asrz
Hkealsnz.n G| 26,5 | <37.4 | -53.1 | -77.1 |-te8.2 |-143.4 |-224.7
T Nusselt No. | -.%0 | -1.15 | -1.66 | -2.21 | -2.97 | -3.s3 | -s.66

JAERI-M 88-173
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H3 4k AEHEE NI EROFER—E (£03)

[ ken Run #8713 wa# Channel No. B wke 1984 3 11 taiss

Flow rate = 18.17 (grs> Eiectric ifnput= 21.38 (kK>

Inlet temp. = 269,86 ('O Duttiet temp. = 566.3 (*C>

Intet press., = 29.49 (kgrcm2.abs? Outtet press., = 39.48 (kgscm2, abs)

Inlet Reynolds No. = 4436 Outiet Reynolds No. = 3656
CBlock Mo |1 | 2 | s | < s | & | 2
Tk e | ss.0 | 135.¢ | 217.8 | 299.2 | 3se.7 | 62,1 | s4z.5
CPouer k> | 3.06 | 3.05 | 3.06 | 3.66 | s.08 | 3.08 | 2.99
Carad (ko | .205 | .26 | 336 | .a23 | .4s4 | .z52 | .623
Tacon k> | 2.8s | 2.79 | 2,73 | 2.e4 | 2.4 | 2,43 | 2.36
Fin vemp. (*C)| 389.8 | 446.5 | s82.5 | $89.9 | €11.3 | eee.s | 7i1.2
Bulk vemp. <*C>| 311.7 | aes.s | 425.7 | acz.6 | s35.3 | ses.e | es1.7
Outer temp.("C)| 299.4 | 357.4 | 414.3 | a71.9 | s27.8 | sez.1 | €35.9
velocity <nssy|  s.s | 6.4 | e | e | 61 | s.6 | s.2
" Reynolas No. | 4218 | ases | s7as | ases | sars | s2z4 | ames
HkealsnZ.n.C>| 422.4 | 4t1.6 | 40s.3 | 336.3 | 4pa.1 | 442.5 | 456.5
“husselt no. | 14.18 | 12.81 | 11.38 | 10.75 | 1e.60 | 11.26 | 16.65
[ 4er  Run #8715 #kk Chamnel Ne.12  wen 1984 3 o1 1a:ss ]

Flow rate = 10,35 {(grs> Electric input= 21.49 (kW)

Inlet temp., = 273.8 ("C) Outlet temp., = 648.8 ¢"C)

Inter press., = 39.49 (kgrscm2, abs) Outlet press, = 39.48 (kgsem2.abs)

Inlet Reynolds No. = 4495 Qutlet Reynolds No. = _31?2
U Bleck Ne. | 1| > | s | s | s | s | 7
T e | ss.e | 136.5 | 217.5 | 209.3 | ase.7 | 46z.2 | 543.8
CRower ki | 3.e8 | a1 | z.es | a.63 | .08 | s.65 | 3.0
Taraa k> | 207 | zer | L2es | Larr | . 0 | . ats | .at7
Cacon k> | 2,87 | z.ea | 2.77 | 2.8z | z.76 | 2,74 | 2.72
“Pin temp. (*C>| 388.5 | 44,0 | 4s1.3 | s33.1 | ses.e | €33.0 | cae.s
Butk temp. *O)| 31,8 | 3e4.6 | 417.2 | 4€9.5 | sz2.4 | S74.6 | 26.4
Quter temp.(*C>| 295.4 | 357.4 | 414.5 | a71.5 | s20.8 | sez.: | eas.a
velocity assy| 6.0 | 6.5 | 78 | s | se | a6 | 5.1
Reynolds No. | 4291 | 4pes | asse | sest || sess | sass | aaes
Hekealomzon.Cr| 424.9 | 07,1 | a31.3 | si1.2 | ses.s | sep.z | s7m.6

Nusselt No. | 14.06 | 12.73 | 12.74 | 14.31 | 13.56 | 13.85 419 |
—17—
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B35k H-HISHERBR-E (201)

Total flow rate = ({77.96 (grs) Average flow rate = 14,83 (gss?2
Inlet temperature =255.4 ("C) Cutlet temperature = 7281.9 ("0CH
Inlet pressure =2.93 (Mpal Qutlet pressure =2,9%94 (Mpad
Inlet Reynolds no. = 6577 Qutlet Reynolds no. = 4119

WQplus = 1,84E-93

{ W 2! Tin Tout Rein Feout
J/s kW "C °C
----- R i el e et
Ch# 1| t4.%8 | 29.73 | 259.7 | 781.6] 6531 | 4141
————— e e i i e e et
Ch# 2| 14.94 | 35.25 | 258.3 | 7s@.s| €812 | 4153
————— D it e i e kel Sl tedede
ché 3| 14.88 | 29.77 | 296.4 | 731.3] €681 | 4122
----- e R i dartl e R e s el
Ch# 4} 14.73 | 29.95 | 2sP.g | 783.3| 652t | 4889
----- e et ettt e e e
Ch# S| 14.71 | 3%9.85 | 258.6 | 781.7| 6582 [ 4836
————— B it e e e Lt et
Ch# 6| 14.69 | 39.78 | 254.7 | 782.3] 6527 | 4878
————— R e e et et e intaintid el kbt
Ch# 7| 14.87 | 39.75 | 259.9 | 781.7| 6644 | 4131
————— B e e bttt it e
Ch# 2] 14.95 | 39.77 | 253.5 | 788.5| £8355 | 4154
————— R D D e el et
Ch# 9| 14.78 | 48.98 | 253.7 | 7E€3.3| 6528 | 41868
----- e i i e e et T
Ch#tw| 14.88 | 39.%9 | 255.3 | 7?72@.8| €606 | 4135
————— R e e i e e
Ch#11l| 14.73 | 39.37 | 256.9 | 7&2.7| 6529 | 4891
————— B e it e e e i i
Ch#12| 14.91 | 39.%@8 | 255.1 | 781.5f 6622 | 4142
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299 - - C

i
Hondling Coolant
Channel

Dowel Hole
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Helium gas

&

570 |
ﬁég_

Non- heated

©
410
&

o
Het
wn

sub—secnon_
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@
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3

9 ® @ ® @ @

g
6270

7 heoted sub-section

—3

@@@@9@@

_.1
cl’

w?PRPRE P

Non- heated
sub-section

©

¢ 200
¢ 800

Tw : Fuel rod femperture

:I?:' = Tg : Helium gas temperafure

— —1-(T9 Tp - Grophife block femperature
@ u : Velocity

To internal cooler P : Static pressure

AP Differential pressure

W
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EA1E BHOAEER

) BERE oy s s IG-11
FLERBR
) HesEE ( 3~9EBH)
LE | M + RBEKE
BN NCH-1
500 (Ckcal”mh C)
* 1 OBBITHERMAETE AL LS ITERHSE

1 HEBICTVEE LN LZLHICHZBELEY
RRE{HBRE LR, EBOBLE Tz VLTI
2 ETRER,
28 (g -+ —sy¥—x2 + MK
3 | BN Ar2i06004H%  He
BE | BN | 4v3x1600 He L B R
200 | 261 150 0184 2.91
400 | 258 176 0.236 364
600 222 206 0283 4.2 2
800 | 204 236 0324 469
(BHRC ) (kcal mhC)
3%;[%%10—7
T-4 wOE B E R
200 577
300 51.4
400 465
500 419
600 38.7
700 35.2

(BAIC) (kcal-mhC)
M) wEEEseldE ( 108H)

48 ; |V —F# m R Bzl R
NC-Ni 2685 778
4 32685 56.3

526.85 580
72685 61.7

¢ (kcal/mhC)

5%:[%%M} 2HETOBNIZAL,
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{ AT kW)
fﬂ%W% 3 4 5 6 7 8 9

1 304 | 307 | 308 | 309 | 307 | 304 | 301
2 3.06 | 310 | 311 | 310 | 305 | 299 | 299
3 304 | 307 | 308 | 307 | 307 | 3.05 | 302
4 304 | 307 | 308 | 309 ! 3.09 | 303 | 300
5 303 | 307 | 307 | 312 | 306 | 305 | 300
6 0.00 | 0.00 | 000 | 000 | 000 | 0.00 { 0.00
7 3.04 | 306 | 309 | 308 | 307 | 305 | 301
8 3.04 | 3.07 | 309 | 310 | 306 | 305 | 298
9 3.06 | 3.09 | 309 | 312 | 308 | 305 | 3.00
10 307 | 310 ! 310 | 312 ! 307 | 3.04 | 3.00
11 305 | 308 | 309 | 311 | 309 | 307 | 3.01
12 305 | 310 | 308 | 311 | 3.08 | 306 | 303

(&)

LidORBEEBEERBMTBRRETH 5,
FREME (3 ~9 ) ; THFEN

09¥e
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FL3IR BH-HNSERIEUAEBBEBTEF » v 3 VERREAR

( BALKW)
ﬂmfi 3 4 5 6 7 8 9
1 567 | 567 566 | 568 | 570 570 | 5609
2 571 | 572 5.7 2 573 | 567 5.6 1 567
3 567 | 5.67 565 565 | 570 572 | 571
4 569 | 568 5.68 571 | 5.75 572 | 671
5 569 | 570 | 567 566 | 571 571 | 571
6 566 | 568 5.72 566 | 5.71 5.6 7 5.6 9
7 568 | 5.64 5.67 566 | 568 | 572 | 570
8 567 | 5.66 5.6 8 571 | 569 | 573 | 564
9 571 | 571 568 | 575 | 571 574 | 570
10 572 | 572 5.70 5.75 570 5.7 1 5.6 9
11 570 | 560 569 5.7 2 573 | 574 | 570
12 568 | 5.71 565 | 572 | 571 572 | 572




JAERI-M 88-173
W4k HEBRAT-2
(a) MSEMRBILE (Dar,yy )

( Bflmm )

s | 4 5 6 7 : 9
H 53045 5309 5306 53065 5302 53.07 53.08
2 53035 5304 53.06 5306 53.03 5306 5307
3. 53.040 53.05 53.08 53.05 53.02 53086 53.06
4 53.040 5310 5306 5305 53.04 5307 5307
5 53040 53.09 53.07 5307 53.03 5308 53.07
6 53045 53.09 53.06 5305 53.06 5307 5308
7 53045 53.07 53.05 53.05 53.03 53.04 5310
8 53045 53.07 53.04 53.05 5302 5305 5308
9 53045 | 53.06 53.07 53.05 53.03 5305 5307
10 53050 | 5309 53.07 5306 53.04 5306 5308
11 53045 53.10 53.06 5310 53.04 5308 53086
12 53045 5305 53.07 53.06 53.04 5308 53.0‘7

(b} HEHEREEIEZ Y — THAE (Do )

' ( HhLmm )

__j.__"./;?\ﬁlxm 3 4 5 6 7 8 9
1 45950 | 45965 45950 | 45960 45960 | 45950 45950
2 45955 | 45955 45945 | 45935 | 45950 1 456955 45855
3 45940 | 45965 45980 45935 | 45945 | 45955 1 45960
4 45975 | 45955 45940 | 45950 | 45950 | 45955 | 45955
5 45970 | 45935 45940 45920 | 45940 | 45950 | 45955
3] 45970 | 45930 45925 | 45955 45925 | 45950 | 45970
7 45935 45950 45970 | 45955 | 45955 | 458945 45955
8 45940 | 45935 45950 | 45965 | 45980 | 45935 | 45975
9 45955 | 45970 45930 | 45940 | 45950 45.945 45970
10 45945 | 45965 45950 | 45955 | 45995 | 45945 | 45945
11 45955 | 45960 45960 | 45955 | 45960 | 45960 45945
12 45980 | 45855 45955 | 45950 45940 | 45955 45940
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S lla)k 7oy s7HBEGUEAFy v 7

| oy, 2* | v o0 o, s | B2 B B 2| To, 0"
K| mEsEE ® o= B OE g
% ANT(TC) {C)H ¢ (mm ) Fo w7 (m)
3 10 4090 = 0.02 0.01
4 20 " 0.05 [}.04‘
5 30 i 0.07 0.06
6 35 500 0.08 0.08
7 40 ¥ 009 0.09
8 45 6§00 0.11 0.10
9 50 " 0.12 0.10
10 30 " D'.07 0.10
11 25 v 0.06 0.07

*1 L8~ 14RKICRE AEHEBHS
BEmE 7oy 7 EESGOGRIZR
TiliEMOREZE ( XH o

*2 BROEEREOEHME

G EHEr-z2@RbLEOTo L 2BERMEy» TRUIZOKOED2 r -2 TH bo
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Fo1blR 7oARABBOABRMCERER L O LK
(ARE@mENISHT -2 )

B AW ARAEBE Y - 21

F o+ ¥V 2 VB (2/5) H gk
1 2 3 6 7 8 12 (ke e )
1031 1021 10.19 10.88 1029 1023 1042 {00269
s 0 AR NHEBEY — 2 2%
F v Y ox NV HEBE (7 s) EF1iE%
1 2 3 6 7 8 12 (kg e )
1034 10.24 1022 1091 1026 1020 1039 § 00270
7o ZHRNHBEEL Ay — ¥
For v i Vv B (45) E 71485
1 2 3 6 7 8 12 (ke e )
1034 10.25 1022 1092 10.26 1020 1039 | 00270
* HBEMF+ 77 —2104
*% 5 2EIOAEHE B S — A ETFER
*# B &
F o+ v F MR B (278) E 1%
1 2 3 6 7 8 12 (kg/cd)
10.3 103 102 11.3 10.5 10.2 10.3 0.0304
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Bh2ER EEBERBNX

(al B — Ao mER

P F o+ ‘/fr\JW’%fgﬂ O o e B F o V3B EIH

BN X I Eh 2 m A B B
1 0.14 9.5 0 3.6 4
2 0.16 9.5 2 9.6 8
3 0.2 0 9.5 0 9.7 0
4 0.06 9.5 4 9.6 0
5 0.0 3 9.5 2 9.5 4
6 0.11 9.50 9.61
7 0.30 0.49 0.7 9
8 0.2 7 9.5 0 9.77
9 0.0 5 9.55 9.6 1
10 0.15 9.55 9.7 0
11 0.0 6 9.5 4 9.6 0
12 0.20 9.53 9.7 3
1.73%2 11423 11597

(b} %750 A K AR

( Biff keal /s )

PRy F v VA )WAHJM B o g H ® 7 v v oo EENM
# O X £ # g m A B =
1 —0.40 511 471
2 —0.22 511 4,89
3 —0.16 5.0 8 4.9 2
4 —0.38 b1+46 4.7 8
5 —0.389 11 4.7 2
6 4.6 6 0.0 2 4.6 8
7 0.03 509 512
8 —-0.07 509 5.0 2
9 —~0.34 5.16 4.8 2
10 —-0.27 516 4.8 9
11 —0.49 5186 4.6 6.
12 —0.45 513 4.6 9
1,51 %2 56.38 57.89
{ Biff kcal /s )
*1 F v YR VBTIHYN 1‘% B o oE 1%)
(Y‘ﬁ A B R #,

*2 H—mARwr - A
AFgE AT — &

B LR 7.85¢C
BELFRT 984T
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$£565.3K AVPHEBASHEERICHT 206 R &L EEE RO

(a)

WAL A O O R E

Fr ARG E Fr it &
e o nm s * oomow o
(<) () (C) (C)
1 646.7 47.9 647.4 41.5
2 6674 68.6 660.9 55.0
3 6658 670 663.8 57.9
6 598.8 - 605.0 -
7 659.7 60.9 6585 526
8 6686 69.8 666. 3 60.4
12 638.9 40.1 640.0 34.1
(bl B EHM KRB D
CH % #r Elzw * & . = B -3 N
A Ty B SO
(¢/s) (%) (¢/s) (%) (%)
1 10.341 + 0.1 10.3 - 0.9 + 1.0
2 10.247 - 0.8 10.3 —-0.9 +0.1
3 10.221 - 1.1 10.2 - 1.8 + 0.7
6 10.916 + 5.6 11.3 + 8.8 - 3.2
7 10.258 ~ 0.7 10.5 +1.1 - 1.8
8 10.198 - 13 10.2 - 1.8 + 0.5
12 10.386 + 0.5 10.3 - 0.9 + 1.4
| 10.333 10.39.
c) B H 8 %
iz r * 7]
0.02704 (kg ctt) 0.03038 (kg cd)
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EhAR HHASHERICNT AR EERERO LK

a) wHEIM B ORERE
CH i r = L]
(CH ()
1 779.2 781.6
l
2 7788 780.8
3 7794 781.9
6 7790 7823
7 779.3 7T81.7
8 779 2 7806
12 780.2 781.5
b) H MM HEEK S
CH fi7 iy EzA—ﬁﬁﬁ 8 B2 E;B*$ﬁﬁ
A B I B Tty
(¢ s) (%) (¢/s) (%)
t 14.900 +0.05 14.90 +0.05
2 14.887 —0.04 14.94 + 0.3
3 14877 -0.1 14.88 ~0.09
6 14.937 +0.3 14.69 —1.4
7 14.896 +0.02 14.87 —0.2
8 14.869 -0.2 14.95 + 0.4
12 14.896 +0.02 14.91 +0.1
Sy 14.893 14.893
(c) T 71 8 %
fiF ¥ % B
0.07545 (kg/cd) 0.06992 (kged)
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