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BaCl2 (LTS) with MnCl, as HTS. LTJ performance of LP BaCl, currently ongoing.
Other salt pairings to be considered based on results.
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Large Temperature Jump Reactor
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Rate equations (2 reactions):

M s 1 M 4ys 2 M y4s 3 M as 1770M s 1 | Mads 270Mads 2 | Mags 3#0M g 5
Miait 1 Moot Mgt 3 My 1+dmsalt 1 Miart 2+dm50’/t 2| Mgy 3+dmsa/t 3
Time t Time t + dt

State 1 = .A mols NH,

Define:

State 2 = .B mols NH,

dm.,, ;, = mass converted State 1 to State2
dm.,, ,3 = mass converted State 2 to State3

dmgas 12~

dm

gas 23 ~

mass of gas desorbed from State 1 to State2
mass of gas desorbed from State 2 to State3

Use chemists’ rate formula:

assuming that convertin

Reaction 12 (desorbing):
dmsalt 12

Mgait 1
= (msalt 1 T Mgqir Z)dt <

Y12
+ ) A12
Mgait 1 Mgqit 2

X Peq — D
— =(1-X)74
77 = ( )

g phases unaffected by third phase, then:

Reaction 23 (desorbing):

dmsalt 23
Peq12 — P

State 3 =.C mols NH,

Mgaqit 2

p = (msalt 2 T Mgqt B)dt <

Y23
+ > A23
Mgqit 2 Mgqit 3

Peg23 — P

p



Energy equations for an element (2 reactions):
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M eqct 12 M eqct 23 m prod 12 mpf od 23

(reacting mass) (reacting mass) Element (product mass) (product mass)

Time t control Time t + dt
volume

First Law for element control volume
dQ = AUENG + AUsalt + AUads + AUgas void + dmgas 12hout + dmgas 23hout _ dmgas voidhout
[Desorption dm, is positive out and h,, is at element temperature

Adsorption dm . is negative and h,,, is at reservoir temperature]

After much manipulation, for desorbing:

dT

B C

dp

aqQ — dmgas 12Ah12 _ dmads 12PVads (1 _ Z) _ dmgas 23Ah23 — dmads 23PVads (1 _ E) + Vvoia 1+ dp/T

- T
MCp + 251) Mads Cy ads T Mgas void Cv gas — Vvoid 1 -I-pdp/T




New Matlab code to handle complex models

% reactor sim 1

% This i1s the top-level script file; everything else uses functions.
% User-edited code to set up r}g.Exp_vessel.mc = bl % J/k
. . rig.Exp vessel.vol = 0.002; % m"3
[rig, test] = rsim parameter —
. . ig. . = P kg NH Farars
% "rig" defines hardware, "t r}g props cngBaf8276g?200 J/E/Kg mm3;.guess
S For traceability, both "ri Tt9-ProObPs.Cbbas = o gh ammonia
rig.props.cENG = 720; % J/kgK

o\°

in test,so to re-run the s
rsim parameters above and

Both rig and test can be i |
iR = 1;

rig.Reactor (i

rig.Reactor (i

rig.Reactor (iR
(i

o\°

o\°

R) .gVol = 0.5E-3; % m3

b

R) .1iG = logical ([0 1]); %
b
b

% set derived wvalues

gas to outside

rig = nodal inputs(rig); @ = U3 G Limeens

tezt D44 £ g ’ rig.Reactor (iR) .mcp = 20e3; % water pipe m*c
%--4 0o Any number of reactors

test

Any number of salts (assumed independent)

Any number of reactions per salt

1D (x,t) flat or (r,t) cylindrical — could extend to 2D

Allows non-uniform grids (Fornberg’s algorithm)

Uses Matlab’s linked ODE solver for “Method of Lines” solution
and structured variables for clarity
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T AHadS — AHdeS —|— AThyS(CU ads — Cv gas)
(' ASads - AI_IadS

WARWICK In(paas) =
THE UNIVERSITY OF WARWICK aes R R(Tdes — AThys)
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Calcium Chloride Clapeyron Lines
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Calcium Chloride Large Temperature Jump Cycles
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Manganese Chloride
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Single stage phase change
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Ba%lnew7a, StartState = 2, gap = 0.05, KENG = 26, Active salt fraction 0.8
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