6 May 2015
HotRig: Experiment Checklist/ log Sheet (Version 1.9) 

Date:  Wednesday 6 May 2015
Objective: nominal 8 g/s sand; no steam 
(1)  Connect compressor to rig, blow through.  Close air valve & pressurise reservoir to 3.3   barg.
(2)  Load sand (max 440 g) into reservoir,  screw on stop end.  

Sand weight added = 300   g;   psd =  500 μ minus standard
(3)  Power on to heat up (14.8A [15.0 initially]/13.7V). Monitor delivery tube max T: should reach 320-330 °C in 45-60 mins (for 300g sand). Reduce to around 12.5A/11.6V and “soak” at constant T for 20-30 mins.  

Time:  1032  1054  1109  1126  1134  1138  1144  1150  1156  
T/ °C:      15   194    268    322    325    328    330    331    333    
I/A:      15.0   14.7   14.7   14.7   13.0   13.1   12.7   12.5   12.5   
V:        13.6   13.7   13.7   13.7   12.2   12.2   11.9   11.7   11.7   
(4)  Check preform (Type = Soup Ladle ) Depth =   30   mm,     Diameter =  6.8   cm
      Put thermometer on ice block in freezer       
      Set up baseboard with paper towel “telltales” (2, weight 3.5 g each) around discharge tube

      Adjust level of top of discharge tube (lab jack at base of rig) Height above Cu plate =  4  mm

      Fit putty “collar” to seal discharge tube to Cu plate  

      Weigh empty water collection vessel + insulating jacket.  Weight =  52.5  g.  
      Position on rig and tie in place.
      Prepare paper towels to catch any water overflow

      Prepare Clingfilm, ensue spare Contiblocks and cocktail sticks to hand
      Weigh dry cloth skirt.  Weight =  35.5    g
      Smear thin film of washing up liquid inside silicone ring and along potential “overflow” route

(5)  Prepare steamer (if steamer not in use plug steam inlet) Steamer Name =  (not used)

- add around 100 ml DI water (use 110 ml measure) & screw down lid.  Switch on.

- check on-off mechanism,

- weigh with lid on plus power cable coiled round it.   Weight =  g 

              - switch on and heat up just before attach to rig.    reweigh  Weight = g


(6)  Set up camera and illumination if filming

(7)  Final actions before installing ice block on rig
              - connect steamer to rig and switch on

- check and record ice block temperature =  - 5.0  ○C  leave thermometer in lab

- check and record lab temperature =   20  ○C

- record delivery tube max T =  336    ○C 
- check compressor reservoir pressure =   3.2    barg
- record Time =   1205    (Leave heater on until residual sand is discharged)
- Remove thermocouple (HOT!)

- Put clingfilm onto scale pan

- Switch on hair dryer
- Final check before start of experiment (steamer on?) Don LEP + ear protection 

(8)  Prepare and install ice block (STEPS 8-13 TO BE DONE AS SWIFTLY AS POSSIBLE):

- remove wooden supports and remove from freezer 

- weigh ice block.  Weight =  4642.5    g

- position ice block on rig ( cocktail sticks, cloth “skirt”)
(9)  
- AT START :


- start camera if filming


- open air valve and  start steam (lock down) switch on compressor

-DURING:

- check for “malfunction”: leaks, water overflows (  0  g collected), etc

- observe sand flow into cavity (experiment ends when sand stops)


AT END

- stop steam and disconnect. Check reseats OK
- close air valve and stop compressor
(10)  Remove ice block, drain onto base board and return to freezer

(11)  Cover sand pile with clingfilm to minimise water loss 
         Check and record temperature of “sand pile”     = 33, 35, 36  ○C (mean 35)  
(12) Check and weigh telltale towels below baseboard  Weight = 8.0  g  (minor leak)

(12a) Weigh wet,sandy skirt Weight =  71.0  g .
(13)  Check water and sand collected in collection vessel  temperature  =  30.0   ○C
(14)  Weigh steamer with lid on plus power cable coiled round it.   Weight = g  
(15)   Wash any sand off “skirt”, and “overflow” paper towels into bowl, recover sand into Pot C.
(16)  Remove clingfilm from sand pile  Weight = 3.0 g. (c. 1 g sand, added to Pot D)
(17) Recover wet sand from “sand pile” with broad bladed knife into Pot A 

       Weight (wet sand + pot + lid) =     348.0  g  

(18) Remove collection vessel, 
        Weigh water collection vessel + contents + insulating jacket  Weight = 101.5  g

        recover sand into Pot D.

(19) Wash (Use DI water for any sand wash/transfer) any residual sand off base board (including drain tube) into bowl, recover sand into Pot B. Check “telltales” and Clingfilm; recover any sand into Pot B .

(20) Recover ice block from freezer:


- weigh ice block.  Weight =  4486.5   g


- measure diameter of base of cavity =  10.5    cm 


- measure depth of cavity =  3.6   cm
              - measure height of ice block =  11.0   cm

- describe shape of cavity and melting pattern around base

Diffuse area of melting with irregular surface around cavity base (warm sand in contact?)
(21) Wash any residual sand on ice cavity or base of block, recover sand into Pot E

(22) Inspect plastic steam feed pipe.  Recover any sand or water (low P blow)   Weight = 6.0        g
(23) Blow rig through to check no sand remaining in reservoir (Use wet paper towel inside small glass beaker,  with Kingspan board repositioned and wet paper towel around nozzle

Weight of sand recovered = 0    g
(24) Prepare ice block for next experiment:


- refill cavity with DI water & allow to freeze overnight 

(26)  Dry the sands collected in separate dishes (oven at home, 100 °C) and weigh 
Pot A :  wgt with dry sand =  287.2  g,   wgt empty = 53.7  g  => wgt dry sand= 233.5 g      

Pot B:   wgt with dry sand =   48.2   g,   wgt empty = 21.4  g  =>  wgt dry sand= 26.8 g     

Pot C:   wgt with dry sand =  11.9   g,   wgt empty =  9.6    g  =>  wgt dry sand= 2.3   g   
Pot D:   wgt with dry sand =  34.9   g,   wgt empty =  23.9  g  =>  wgt dry sand= 11.0 g  

Pot E:   wgt with dry sand =  26.3   g,   wgt empty =  15.3  g  =>  wgt dry sand= 11.0 g   








        Total 284.6
NB  around 4 g of dry sand recovered from baseboard and off floor below rig (which was swept clean before the experiment in anticipation!)
